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ATTO KaBapd BioAoyikr dmown “o eykepaAoc o
UTTOPOUOE va BewpnBel o1t atmoTeEAEl eva
HEYAAO OUYKPOTNUX veupu(wv KUTTOPWYV’
(Guyton KO L Hall), TTEPLTTOU EVX
TpLoekaxToppvpro (1.000.000.000.000).

“O eyképalocg civar amro arrown BioAoyiag Eva
NAEKTPIKO OPYyaAVO TO OTTOIO NETADIOE!
NAEKTPIKA onuara arro 10 £va VEUPIKO KUTTAPO
oro emmouevo” (George).

O1 Kandel, Schwartz, Jessel Tou MavemioTnuiou Tng Columbia
dnAwvouyv “To TEAgUTAIO iIOCWCS OPIO TNGS ETICTHMNG, N £é0XATN
MPOKANoN TnN¢ givai va karavonoel 1n BioAoyikn Baon tn¢
ouveEidonong,..... To TwWe N 01a0UvOECH VEUPIKWY KUTTAPWYV TTAPAYEI
YVWOTIKEC AEITOUPYIEC”.




EFKE®AAIKH AIET'EPZH-
AIAZYNAEZH ETKE®AAQY YINOAOIIZTH

Eyke@aAikn Oi1Eyepon: Kabe rpootradeia aAAayng TnG
AEITOUPYIKAG, VONTIKAG, CUVAICONUATIKG KATACTAONS N
EYPAYOPONG TOU EYKEPAAOU.

YAoTrolgiTal HECO ATTO VA TTOAU MEYAAO OUVOAO TEXVIKWV.

Ailaouvdeon Eyke@dalou-YmroAoyioTth (BCI-Brain
Computer Interface):

MepIAapBavel OAN TNV ATTAITOUMEVH YVWON Kal
UAIKOTEXVIKF UTTOOOMN WOTE VA UTTAPXEI AUPiOPOMN
avTOAAQYR OTOIXEIWV, 0ONYIWYV KOl AEITOUPYIWV HETASU
UTTOAOYIO TN Kal eyKE@AAouU. Eival o«...éAgyxoc¢
UTTOAOYIOTWYV 1 EEWTEPIKWYV CUOKEUWV [UIOVO ME TN
KaBodnynon tn¢ EyKEQPAAIKNG 0paocTnPIOTNTACH ™.

“N.Birbaumer , lvaTitouTo latpikic YuxoAoyiag Kal ZuPTTePIPOPIKAG
NeupofioAoyiag Tou MavetmioTnuiou Tubingen



1. ETKE®AAIKH AIETEPZH-
AIAZYNAEZH EFKE®AAQY YNOAOIIZTH

ErKE®AAIKH
AIECEPZH

ErKE®AAIKH

AIECEPZH




H BCI diakpiverail:

a) o€ pn emrepfariki BCl dnAadr xwpic xeipoupyikr ETTEPBACN N oTToia
XPNOIUOTTIOIEI NAEKTPOPUOIOAOYIKEG KATAYPAPES OTTWG TT.X. Eva
EYKEPOAAOYPAPNMA Kal
B) oc emreupariki BCl 1TOU XpnoipoTToIEl EUPUTEUCIUES DIATALEIC Ol OTTOIES
TOTTOBETOUVTAI OTOV EYKEPAAIKO I0TO PE XEIPOUPYIKNA ETTEUBACN .

Mn emrepparikn BCI £ Erreparikn BCI

(OX1 XE1POUPYIKA) (XEIpOUPYIKA)
Me xprijon Me YOor )
| XpPNon EHPUTEUCINWYV
EV"“"‘,’(Q,°‘§",\X$'\‘,”GT°€ NAEKTPOVIKWYV SIOTAEEWV
(Brain chips)

ESWTEPIKWY CUOKEUWY A




Mn-emepBatikni BCI

21N un-emrepparikn BCI kataypd@eTal N NAeKTPIK) dpacTNPIOTNTA TOU
EYKEPAAOU €VOC ATOPOU OTAV TO ATOMO EKTEAEI DIAPopa KabrkovTa (TT.X.
OTaV BAETTEI XOAPOUUEVEC, AUTTNPEC EIKOVEG KAl AVTIOTOIXA XQipETAI I
AuTtarai, 6tav TTPooTTadei va AUoel Eva TTpOBANua, otav TTPocTTadEi va
vYpAwel pia €KkBeon, otav BEAEI va TTIAOEl £va AVTIKEIMEVO K.O.K.

H nAekTpIKA OpaoTNPIOTNTA KATAYPAPETAI ME ECWTEPIKEC CUOKEUEG
Kataypapng (1T.X. Eva NAEKTPOEYKEPAAOYPAPO).

Ta eyke@aoypa@ruara erecepyadovTal U TTPONYMEVA AOYIOUIKA OTTOTE
META ATTO ETTAVOANWEIGC OTO OUYKEKPIUEVO ATOUO PTTOPEI OUYKEKPIMEVEG
HOPYEC eyKEPAAOYPAPNUATWY Va aTToO0B0UV O€ CUYKEKPIMEVES EVEPYEIEC I
OuUVaIoBNUATIKEC KATAOTACEIC I O€ TTPOBECEIC TOU aTtopou. OuoIaoTIKA
uolalel oav va d1aBadlel o eyKePAAoypAPog TO VOU TOU ATOUOU OAAG OoTnV
TTPAEN CUYKPIVEI TNV NAEKTPIKI EYKEPAAIKF) OPAOTNPIOTNTA O€ DIAPOPES
KATAOTAOEIG.

(Birbaumer 2006), (Nijholt 2009), (Nijholt 2013)



EmepBariki BCI

H erepBariki BCl AdapBdvel xwpa péow ep@uteupdtwy (brain-chips),
TO OTTOIA €ival YEVIKWG NAEKTPOVIKEG MIKPOOIATAEEIG, TTOU EMPUTEUOVTAI
XEIPOUPYIKA 1] EI0€pYOVTal JE KATAAANAO TPOTTO (TT.X. ME OUPIYYQ) O€
KATTOIO THAMO TOU EYKEPAAOU ) TOU CWHATOG.

Ta veupoAoyIKa eupuTEUATA oUVRBWCS AauBAvVoUY WG OEKTEC I
ATTOOTEAAOUV WC TTOUTTOI NAEKTPIKA ] NAEKTPOMAYVNTIKA OHHATA
evoupuara N acupuaTa atro TNV TTEPIOXH TOU EYKEPAAOU ) TOU CWHPATOC
OTTOU EUPUTEUBNKAV TTPOG AAAEC TTEPIOXES EVTOG I EKTOC GWUATOGC.

ATT0OnKeUOUV dedopeva Kal eTTecepyalovTal dedouéva. MTTopei va
TTEPIEXOUV TTNYN EVEPYEIOG AvayKaia yia Tn AEIToOupyia TOuG N va
QCIOTTOIOUV TIG EVEPYEIOKES TTAPOXES TOU TTEPIBAAAOVTOG.



SCIENTIFIC

MEPIOAIKO A THN EMNIETHMH,
‘ THN TEXNOAOTIA KAl TON ANBPQNO

Aigyeipovtag o,

EFKE®AAO

H evepyonoinantov eykepanikbv kuKAwPdTwY He
petaBaidiépevapayvnukdnedia pnopeiva ponbrioel atnv
avakou@ian and tv katdBAyn, va evioxuoel TG VONTIKES

Aertoupyieg, akéun Kal va katanoAeunog! tnv KONwan

AYTOYEZTOZ/SEMTEMBPIOL 2007 T e

STIMULATING

“BRAI

ACTIVATING THE BRAIN'S CIRCUITRY WITH PULSED MAGNETIC

FIELDS MAY HELP EASE DEPRESSION, ENHANCE COGNITION,
EVEN FIGHT FATIGUE

BY MARK S. GEORGE

COPYRIGHT 2003 SCIENTIFIC AMERICAN, INC.



EvoeikTikég EOAPMOIEZ (1 ato 2)

2.UVOUAONOC TNG eyKePAAIKAC diEyepons pe Tnv BCI epapudleTal o€
TTeipauarodwa n/kar avepwIroug:

* yla 1N BeATiwon Tng pabnong, Tng pvnENg,

* via TN BeATIWON TNG UYEIAG ATOUWY TTOU TTACXOUV ATTO
VEUPOAOYIKEG TTOBONOEIG (TT.X. ETANYIA, KATABAIWN, avaTtrnpies K.A.),
*via TN SIANOPPWON-TPOTTOTTOINCN TG CUVAICONUATIKAG-
YuxIkAg diaBeong (mood formation) (George, 1996; Regalado,
2014),

VIO TNV AVATITUEN VEWYV OESIOTATWY,

* VIO TNV ETTITEAECT EVEPYEIWV MOVO HE TN OKEWN OTTWCG N
TNAEKATEUBUVAON OXNUATWY, AVATTNPIKWY AUACIOiwY, NAEKTPOVIKWYV
TTAIXVIOIWY,

VIO TNV TTEPAITEPW OIEPEUVNON TWV VEUPWVIKWYV HNXAVICHWYV TNG
ouIAiag, 6paonc, akorg, avrisnwncg (George, 2003; George, 2007),

ouveyigeTal....



EvoeikTikéEG EDAPMOIEZ (2 atrd 2)

* yia TN dnuioupyia weudwyv avapvioewy (De Lavilleon, 2015)
N TN dlaypa@n TPAUMATIKWY avauvioewy (Lu, 2015),

* yia TNV TpoTmroTroinon yovidiakwyv mpwreivwy (Folcher, 2014),
VIO TNV 0dAAAY OTACEWYV OXETIKA JE KOIVWVIKA | KABNuepPIVA
BEpara, nNBIKAG, TTOMNITIKAG, KATAVOAWTIKWY TTPOIOVTWY K.4. (Young,
2010; Knoch, 2006; Fecteau, 2007; Lo, 2003; Luber, 2009),
*VIa TNV EVOOETTIKOIVWVIA EYKEQAAWYV XWPIG EKPOPA AOyou
(MatraBavaong, 2011; Grau, 2014),

* VIO T O100UVOEDT EYKEPAAWY O€ EVa OIEUPUUEVO OIKTUO
uttoAoyioTwy (Pais-Vieira, 2013),

*via TN BeEATiwoN TG amédoong oTpatiwTwy (George, 2003;
George, 2007; Regalado, 2014),
 via TNV KataoToAn diadnAwoewyv (Bunker, 2016).



OpICUEVEG TEXVIKEG
ErKEPAAIKHZ AIETEPZHX

(Y10 TIC «KOKKIVEG» OeV Ba Yivel Adyocg TTapd uovo akpoBiync avagopaq)

A) Aigyepon pE EEWTEPIKA aioONTIKG gpeBiouaTa (X0, PWGS K.4.). &
OUTA TNV KaTnyopia TrepIAauBavovTal ol «TTapadOCIaKES TEXVIKES» TTOU
Xpnoipotroiouv Katd Kopov Ta MME (BA£TTE auECWG ETTOMEVN OEAISQ).

B) Aiéyepon pe Xpon NAEKTPIKWY R/Kal HAYVNTIKWYV CNUATWY
(nAekTpOopaAYVNTIKH OKTIVOBOAIO EKTOG PWTOG TTPOG TOUG 0@BaApoug). H
NAEKTPOMAYVNTIKI OKTIVOBOAIO HTTOPEI VO EQAPHOCETAI EEWTEPIKA TOU
EYKEPAAOU 1| EOCWTEPIKA HECW EMPUTEUCIMNG NAEKTPOVIKAS OI1ATAENG.

M) AiEyepon pE OIOXETEUOT PWTOG ATTEUBEING OTO ECWTEPIKO TOU
EYKEPAAOU HECW OTTTIKWYV IVWV KI EHPUTEUCINNG NAEKTPOVIKNG
ouokeUng: OtmrroyeveTiki (Optogenetics).

A) AiEyepon HEOCW PAPHOAKEUTIKWY OUCIWV.



A) AIEyEpOn pE eSWTEPIKA aloONTIKA gpegBiopaTa (X0, PWC

K.4.) | EVAAAQKTIKA Ol «TTaPAad0CIaKES TEXVIKES» TwV MME

Ol TEXNIKEZ NMPOZEAKYZHZ THZ NMPOZOXHZX (61TTwg £évTOoveg
AdpYeIg, EvTOVvEG OAAAYEG XPWHATWY KOl OEHATWY, ATTOTOMES NXNTIKES
aAAayég K.4.)

« H TOMOGETHZH TOY NMNPOBAAAOMENOY ANTIKEIMENOY 2zE
KATAAAHAH ©OEzZH 2THN OOONH

. H AIEFEPZH “TIMQPIAZ i ANTAMOIBHZ” 8nAadn TpokAnon
METPIOY ®OBOY kai AYMNHE, iéyepon EPQTIKOY, HAONIKOY
>TOIXEIOY, OIKTOY

. MAPAMAHPO®OPHZH kai MPOMATFANAA

. H KATAZKEYH kou MPOBOAH WEYTIKQN FEFONOTQN

YNMOXZYNEIAHTEZ otrrikég MAHPO®OPIEZ ka1 HXOI MOAY XAMHAQN
2YXNOTHTQN k.a.



B) AiEyepan HE XPNON NAEKTRIKWY H/KAI HAYVNTIKWYV
onNMATWV (NAEKTPONAYVNTIKN AKTIVOBOAIA EKTOS PWTOG

P0G TOUG 0POaANOUG). H nAekTpouayvNTIKN aKTIVOBOAIC
HTTOPEI Va £@apHOeTal ESWTEPIKA TOU EYKEQPAAOU I
EOWTEPIKA HECW ENPUTEVUCINNG NAEKTPOVIKNG diaTagNng.

O,T1 akoAouBei UTTAyETAI CE AUTK) TNV KATNYopPida (AVAMEIKTA
MH ENMEMBATIKQN ki1 ENMEMBATIKQN) Texvikwv



1970-2005 The work of Jose Delgado, a pioneering star  in brain-stimulation research four decades ago, goes largely
| unacknowledged today. What happened?
EMEMBATIKH BCI

n the carly 1970s Jose Manuel Rodriguez Delgado, a professor of phys-
1ology at Yale University, was among the world’s most acdaimed—and
controversial—neuroscientists, In 1970 the New York Times Magazine
hailed him in a cover story as the “impassioned prophet of a new ‘psy-
chocivilized society’ whose members would influence and alter their own
mental functions.” The article added, though, that some of Delgado's Yale
colleagues saw “frightening potentials” in his work.

Delgado, after all, had pioneered that most unnerving of technologies, the
brain chip—an electronic device that can manipulate the mind by receiving
signals from and transmitting them to neurons. Long the McGuffins of sa-
ence fiction, from The Terminal Man to 1he Matrix, brain chips are now
being used or tested as treatments for epilepsy, Parkinson’s disease, paralysis,

blindness and other disorders. Decades ago Delgado carried out experiments
that were more dramatic in some respects than anything being done today.

szmssuppmﬁcgv! Imvs=ted

d Y } By Jase Deigadoe for his researcy
\/\ & 4 \ \GEa aghayisr 3nd mever conwol,
were implanted int apes. menkays
/ : (shown adove| dulls, cats ang
N Bumans. Electrodes could romais
‘ impiamed far mers than twa years
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By John Horgan
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Brain Implants Today

When Jose Delgado and a few other intrepid scientists first
began exploring the effects of implanting electrodes in the
brain half a century ago, they could not foresee how many
people would one day benefit from this line of research. By far
the most successful form of implant, or “neural prosthesis,”
is the artificial cochlea. More than 70,000 people have been
equipped with these devices, which restore at least
rudimentary hearing by feeding signals from an external
microphone to the auditory nerve. Brain stimulators have
been implanted in more than 30,000 people suffering from
Parkinson’s disease and other movement disorders (including
17-year-old Kari Weiner, shown at the right). Roughly the same
number of epileptics are being treated with devices that
stimulate the vagus nerve in the neck.

Work on other prostheses is proceeding more slowly.
Clinical trials are now under way to test brain and vagus nerve
stimulation for treating disorders such as depression,
obsessive-compulsive disorder, panic attacks and chronic
pain. Artificial retinas— light-sensitive chips that mimic the
eye’s signal-processing ability and stimulate the optic nerve
orvisual cortex—have been tested in a handful of blind
subjects, but they usually “see” nothing more than
phosphenes, or bright spots.

Several groups have recently shown that monkeys can
control computers and robotic arms “merely by thinking,” as
media accounts invariably put it—not telekinetically but via
implanted electrodes picking up neural signals. The potential
for empowering the paralyzed is obvious, but so far few

72 SCIENTIFIC AMERICAN
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KARI WEINER was confined to a wheelchair [left] for seven uears by
dystonia, a condition that causes uncontrollable muscle spasms.
Now [right) she walks without assistance, thanks to battery-
powered electrodes that were implanted in her brain when she was
13—and to surgeries that then repaired her twisted muscles and
lengthened her tendons.

experiments with humans have been carried out, with limited
success. Chips that might restore the memory of those
afflicted with Alzheimer’s disease or other disorders are still
a year or two away from testing in rats.

The potential market for neural prostheses is enormous. An
estimated 10 million Americans grapple with majordepression;
4.5 million suffer from memory loss caused by Alzheimer’s
disease; more than two million have been paralyzed by spinal
cord injuries, amyotrophic lateral sclerosis and strokes; and
more than a million are legally blind. —J.H.

OCTOBER 2005

COPYRIGHT 2005 SCIENTIFIC AMERICAN, INC.

COURTESYOFAUDREY WEIHER (feft); PETER MURPNY [right)




2011: «Charles Lieber's nanoscale transistors can enter cells without harming them,
Harvard Magazine,
Ta TpaviicTop vavokAipakag Tou Charles Lieber pmropouv va g10€ABouv oTa KUTTAPA XWPIG
va Ta BAdyouv. MNepi1odiké Harvard»
MNMpdokeITal yia NAEKTPOVIKA VOVOKAIHOKAG-TPAVOIOTOPS TTOU EI0AYOVTAI OTO KUTTAPOA {WVTWV
OpPYOAVIOHWV

R 1 g h t N OW EMISHMANZH:

2 UYKPATEIOTE TO OVONa
TOU KaBnyntr TOU
Harvard C. Lieber, kai
TOTE TTPOEOPOU TOU

TuAMaTog Xnueiag Kai
g organion. s een e x| XNMIKAG BloAoyiag
Virus-Sized Transistors —Iiiatinini | one Slagdveres pe

(think of the surface of a computer chip) TOUg

| MAGINE BEING ABLE to signal an im-  sign and synthesis of nanoscale parts that  into a three-dimensional object: a cell per

The expanding Harvard universe

mune cell to generate antibodies that  will enable him to build tiny electronic  haps 10 microns in size. Merely piercing I-I POB/\H MATI ZMOYZ

would fight bacteria or even cancer.  devices (see “Liquid Computing,” Novem-  the cell was not enough, because transis
That fictional possibility is now astep  ber-December 2001, page 20). Devising a  tors need a source wire from which elec
closer to reality with the development of  biological interface, in which a nanoscale  trons flow and a drain wire through which

a bio-compatible transis - - they are discharged
tor the size of a virus. Hy 4 The key, Lieber says, was
man professor of chemistry ) ) ‘ figuring out how to introduce

( “harles Lieber and his col two 120-degree bends into a

f" : linear wire in order to create
‘ a “V™ or hairpin configuration,
with the transistor near the
tip. Getting the entire struc

C \lL\i\u nanowires to

create a transistor so small
t}*ltuur l\ used to enter .
and probe Cells without h Za

)/ ﬁl

Harvard Magazine, January-February 2011, pp.7-8
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HEWSDESK KOIMOXZI EANAAA TMOAITIKH COIKOHOMIA #TEXHONOTNIA YTEIA TNMNEPIBAANNAOH TMOAITIZMOIZ ZOH

TEXNOAOTIIA

ETITEUXONKE N TTPWTH AMECH £TTIKOIVWVIA HECW
S1ad3IKTUOU avOpwWTTivwy syKe@pdAwyv (video)

Mo TTpuwTn opd DIEBYHC OO0 YEUROETTIOTIOVLLY KO N X OVIKUY QDOTTOTIKAC E081ZE OTI Sivail
QUWOTH I QECST ETTIKONUWYIO JUETOC] vBRLITTIvVOIY SYKEPOALNY | IECL) OIOOIKTIOU.

Anupogisuon: 04/09/2014 - 13:03 Torsutaio svnpspwon: 04092014 - 13:03 DA P'_-id

BE

QO EPEUVATEC TTETUY O WX uamcpégouv tﬂ'reuesigg TTANPOPORIEC OTTO 1OV Evos
2 4 1 SEYKEQOAD OTOY GAAD, TTOU OTTEi¥OY METOE0 TOUC TTERITTOU 8.000 yiMopsTpa. 'Evag
SHARES OvBPWTTOC OKEPTNKE Tr] ASEN «YE10>» OTN K0 dKpn TS TNE Kol evog dAADC TNV

«OKOUODE» PMECO OTO OIKO TOU KEQAAl OTNY dAAN OKPN TOU TTACYATN.

Ol SETTICTANOVEG, ME ETTIKEQOANS TOV AARAPO MNaoKoUdA-AsOveE, EpesUYNIR TOU
laTpikod KevTpou «MTTE8 lopash>» KOl KO8NyNTA vYeupoAoyiag T1ou MNaveTnioTnuiou
RappopyT, TTOU EKOVOY TH OYXETIKA Onpocicsuon oT1o TTepIodikd «PLOS Ones»,
OfAwooy ATl To TTEipapd ToUg €018 TTWC £ival EPIKTO VO «3ICROTTEI» N
SYKEPOAKA OpaoTNRIOTNTO SvO¢ OvBPWTTOU KOl MET vO METORIROCTE]
OIOBIKTUOKG O £vOyY OAAD EYKEPOAAD O£ EYOAN QTTOOCTOCH, ¥WRIC vwO ¥pPeIddsTal
VO TTRONYNBE] TTANKTPOAOYNON M EKQWYNON KATTOIoOU KEIJEVOoU.




MH ENEMBATIKH BCI AuyouoTog 2014
H MNPQTOTYTH AHMOZXIEYZH

OPEN (J ACCESS Freely available onlne (TTou agopa TV Tponyoupevn @PI.OS |one

EKAQIKEULIEVD OIQMAVEIQ)

Conscious Brain-to-Brain Communication in Humans
Using Non-Invasive Technologies

Carles Grau'*, Romuald Ginhoux’, Alejandro Riera™, Thanh Lam Nguyen®, Hubert Chauvat’,
Michel Berg®, Julia L. Amengual®, Alvaro Pascual-Leone®, Giulio Ruffini"**

1 Starlab Barcelona, Barcelona, Spain, 2 Neurodynamics Laboratory, Department of Psychiatry and Clinical Psychobiology, Psychology and Medicne Faculties, University of
Barcelona, Barcelona, Spain, 3 Axilum Robotics, Strasbourg, France, 4 Neuroelectrics Barcelona, Barcelona, Spain, 5 Cognition and Brain Plasticity Unit, Department of Basic
Psychology, University of Barcelona, Barcelona, Spain, 6 Berenson Allen Center for Noninvasive Brain Stimulation, Beth Israel Deaconess Medical Center, Harvard Medical
School, Boston, Massachusetts, United States of America

Abstract

Human sensory and motor systems provide the natural means for the exchange of information between individuals, and
hence the basis for human cuvnhzatlon The recent development of braln{omputer interfaces (BCI) has prowded an
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NEWSDESK HKOZMOZ EAALAL TMOAITIKH OIKONOMIA TEZNOAOTIS YTEIA MEPIBAAAON MOAITIZMOZ Z0OH

TEXNOAOA

FovISI10KOC¢ EAEYXOC HE TN SUVAUN TS OKEWYNC...
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COMMUNICATIONS H MNMPQTOTYINH AHMOZIEYZH

(TTOU apopd TNV TTPONyoUlEVN
eKAQIKEUPEVN DIOPAVEIQ)

ARTICLE
Received 23 Jun 2014 | Accepted 26 Sep 2014 | Published 11 Nov 2014 OPEN

Mind-controlled transgene expression by a
wireless-powered optogenetic designer cell implant

Marc Folcher', Sabine Oesterle!, Katharina Zwicky', Thushara Thekkottil', Julie Heymoz', Muriel Hohmann',
Matthias Christen!, Marie Daoud EI-Baba2, Peter Buchmann' & Martin Fussenegger"3

Synthetic devices for traceless remote control of gene expression may provide new treatment
opportunities in future gene- and cell-based therapies. Here we report the design of a syn-
thetic mind-controlled gene switch that enables human brain activities and mental states to
wirelessly programme the transgene expression in human cells. An electroencephalography
(EEG)-based brain-computer interface (BCl) processing mental state-specific brain waves
programs an inductively linked wireless-powered optogenetic implant containing designer
cells engineered for near-infrared (NIR) light-adjustable expression of the human glycoprotein
SEAP (secreted alkaline phosphatase). The synthetic optogenetic signalling pathway inter-
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2014 Now._as part of a sweeping $70 million
program funded by the U .S military. Carmena has a
new goal: to use brain implants to read. and then
control. the emotions of mentally ill people
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Military Funds Brain-
Computer Interfaces to
Control Feelings

A $70 million program will try to develop brain implants able
to regulate emotions in the mentally ill.

Aaaga0

By Antonio Regalado on May 29, 2014

Researcher Jose Carmena has worked for years
training macague monkeys to move computer cursors
and robotic limbs with their minds. He does so by Em l eCh
implanting electrodes into their brains to monitor
neural activity. Now_ as part of a sweeping S70 _million
rogram funded by the U.S. military. Carmena has a
sev?goal' to use brain implants to read. and then June 1-2, 2015
control. the emotions of mentally ill people

g h Stewart Butterfield
CEO, Slack -
This week the Defense Advanced Research Projects fff’i’&g‘;’"@ Digital Collaboration
> ol <
Agency. or DARPA. awarded two large contracts to L -

Massachusetis General Hospital and the University of
California. San Francisco. to create electrical brain

/ implants capable of treating seven psvchiatric
. o sy, conditions. including addiction. depression. and borderline personality disorder.

of micro-electro
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“Imagine if | have an addiction to alcohol and | have a craving,"” says Carmena,
who is a professor at the University of California, Berkeley, and involved in the
UCSF-led project. "wWe could detect that feeling and then stimulate inside the brain
to stop it from happening.”

The U.S. faces an epidemic of mental illness armong veterans, including suicide
rates three or four times that of the general public. But drugs and talk therapy are
of limited use, which is why the military is turning to neurological devices, says
Justin Sanchez, manager of the DARPA program, known as Subnets,

for Systems-Based Neurotechnology for Emerging Therapies.

"We want to understand the brain networks [in] neuropsychiatric illness, develop
technology to measure them, and then do precision signaling to the brain,” says
Sanchez. "It's something completely different and new. These devices don't yvet
exist.”

Under the contracts, which are the largest awards so far supporting President
Obama's BRAIN Initiative, the brain-mapping program launched by the White
House last year, UCSF will receive as much as $26 million and Mass General up to
$30 million. Companies including the medical device giant Medtronic and startup
Cortera Meurotechnologies, a spin-out from UC Berkeley's wireless |laboratory, will
supply technology for the effort. Initial research will be in animals, but DARPA
hopes to reach human tests within two or three years.

The new line of research has been dubbed "affective brain-computer interfaces"
by some, meaning electronic devices that alter feelings, perhaps under direct
control of a patient’'s thoughts and wishes. "Basically, g to build the next
generation of psychiatric brain stimulators,” says Alik Wid archer on the
mMass General team.

Darin Dougherty, a psychiatrist who directs Mass General's division of
neurotherapeutics, says one aim could be to extinguish fear in veterans with
post-traumatic stress disorder, or PTSD. Fear is generated in the amygdala—a
part of the brain involved in emotional memories. But it can be repressed by
signals in another region, the ventromedial pre-frontal cortex. " The idea would be
to decode a signal in the amygdala showing overactivity, then stimulate elsewhere
to [suppress] that fear,” says Dougherty.

Such research isn't without ominous overtones. In the 1970s, Yale University
neuroscientist Jose Delgado showed he could cause people to feel emotions, like
relaxation or anxiety, using implants he called "stimoceivers." But Delgado, also
funded by the military, left the U.S. after Congressional hearings in which he was
accused of developing "totalitarian” mind-contral devices. According to scientists
funded by DARPA, the agency has been anxious about how the Subnets program
could be perceived, and it has appointed an ethics panel to oversee the research.

WHY IT
MATTERS

Many velerans suffer
from overwhelming
emotional problems
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TEXNOAOTIA

H TpwTn TNA£TadNTIKA TTTACN (video)

To EYKEQOAIKE KUMOTO UTTOPED vl 0pKOUY Y10 O TTETGEE! Eviol GEPOTTAGYO!
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MNoproydhol EpEUVNTEC KATAPEROY VO TTIADTEROUY Eva ITTTEUEYD TEQOTTADVAKI
49 {drone) € aTTooTdoew aTT0 10 £80)0oc, MOV0 e T0 eYKEPOAKE KOOTa.

SHARES
H etaipeia Tekever TTou avatTiiooel Ty 1eyvosoyia Brainflight ko ékave

O¥ETIKA eTTI02IEN OTn AITaRova, dRAwoe TTwe N vEa PEBOBOC PTTOPEl MeAhovTIKG
YO afIoTToInBel, perafl dihwy, aTTO dTopd Je KIvNTIKG TTRORARMATT,
TTRPOKEIMEVOU VO EAEYYOUY £V ITTTHMEYVD oKAPOC.
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ETIoTAHOVEG EHPUTEVCAY AVANVACTELIC O TTOVTiKIA
["GAMOI ETTICTHLIOVES , OO YWITTIO! ¥GKED TOU EYKEQGAOU, KOTOMEDOY VIO TTOLUTI GORE O
ONIIOUPYHTOUY TEXVNTES -ONACOH WEUTIKES- avOVITEIC (BETIKG TUVOITBROTO) GTIY VN
TTOVTIKIOUY, EYOO L) QUTA KOIIOUYTOY .
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FdAADl ETNIOTAMOVES, OOV yWATIOlI ¥GKEP TOU eYKEPAAOU, KATAQEPOY Y10 TTRWITN
1 6 Qopd va BNMIoUpYATOUY TEXVNTEG -ONANDr YEUTIKEG- AVAMVACEIS (BeTIKd
SHARES CUVTITBAMQTIQ) OTNY KV TTOVTIKIWY, evOow aquTd KolpoovTay. To eTTiTeuypa,

MeTafl daAwy, PTTOPEl HEAMOVTIKG va avoifel 10 pOJo I pia vEou TOTTOU
UTTvOBERATTEID TNE KATdBAIYNS OT0Ug avBpwTToUG f) Ot dropa TToU Bacaviovial
Q1T ¥POvIEG PORIEC KOl TROUNATIKEG OvaUvAOTEIG, OTTWG CUMBaivel OTn
dlgrapayr 10U METATPQUMATIKOU OTPEG.

Ol gpeuvnIEg ToU EBviKoU Kévipou ETNOTNHOVIKWY Epsuvioy (CNRS) Tng
Fahdiag, He eTTIKEPAAAS TOv Kapiy MTTevoevdy, TTOU EKavay T OXETIKA
Gnuooisuon OT0 TTEPIOAIKG YEUPOETTIOTAKNG "Nature Neuroscience", cUP@wya
HE TN BReTavIKn «MKdpyTiay» Kol 10 "New Scientist”, eTTecfpavay TTwg eival n
TTRPWIN GoPd TTOU ETTITUYYAVETOI ¥EIPAYWYNON NS MvAMNG oTn GiIdpKeia Tou
OTTvou.

Qremornuovec, Ye 10 BofB8eia NASKIpodiuy, «EMQUTEVS AV, Ty eUydpiorn
avdpvnon MG TOTTOBE0I0G OTOV EYKEQOAD TwWy TTEIPAMATOZW0Y Kal, 010y auid
0TV OOV, ovainTouoay TTAEOY OUTO 10 MEPOC, VIO VO EavaZnoouy Thy
suydpIOTN «EPTTEIRIO» (TTOU OpYIKd TTOTE A&V giye UTTAPEE!).
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Explicit memory creation during sleep
demonstrates a causal role of place cells in
navigation
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Hippocampal place cells assemblies are helieved to support the cognitive map, and their
reactivations during sleep are thought to be involved in spatial memory consolidation. By
triggering intracranial rewarding stimulations by place cell spikes during sleep, we induced an
explicit memory trace, leading to a goal-directed hehavior toward the place field. This
dermonstrates that place cells' activity during sleep still conveys relevant spatial information and

that this activity is functionally significant for navigation.
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(57) ABSTRACT

The present invention generally relates to nanoscale wires
and tissue engineering. In various embodiments, cell scaf-
tolds for growing cells or tissues can be formed that include
nanoscale wires that can be connected to electrome circuits
extending extemally of the cell scallold. The nanoscale
wires may form an miegral part of cells or nssues grown
from the cell scallold, and can even be determined or
controlled, eg. using varous electronic circuits. This
approach allows for the creation of lundamentally new types
of functionalized cells and tissues, due to the high degree of
electrome control offered by the nanoscale wires and elec-
tronie circuits. Accordingly, such cell scaffolds can be used
te grow cells or tssues which can be determined and/or
controlled at very high resolutions, due to the presence of the
nanoscale wires, and such cell scaffolds will find wse in a
wide variety of novel applications, including applications in
tissue engineering, prosthetics, pacemakers, implants, or the

like
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KOIMOE EAVAAA OIKONOMIA NOAITIKH TEXNOAOMA YIEIA NEPIBAMON NOAITIEMOE ZC
YTEIA

Y16 KAIVIKI) SOKIPN T TTPWT EYKEPAAIKA EYPUTELHATT
TEXVNTAS VONUOOoUVNG

oTPATO, AVaMTUCCOUV TA TPWTA EYKEQANKA EpQuUTEUPaTa Tou SiaBéTouv
TEXVNTN VONPOOUVN KQl TTPOOPICOVIQI YId TNV «QUTOPATN» BEPATEIT TWV
WUXIKWV TTaBN0LWV.

O1 ev AOYW OUOKEVEC KaTaypagouy Tn veupwvikn dpaotnpidétnra Kai, gIgy
Kpivouv 0TI KAt 8&v wast KaAd, auropara SIysipouy TOV EYKEQANO e

NASKTPIKOUC TTAAUOUC, WOTE va aMAtouv 10 guvaiodnuara Kai 1n
QUUTTEPIPOPA EVOC avBPWITOU.

AUO aveEapTNTEC EPEUVNTIKEC ouaéec. pia mro 10 MaveEmoTnRpIo TN¢
Kah@opvia Kai pia amo 10 Magayougfrne Kai 70
MavemorApio Xappapvr, apxioav ndn 60KI|J£C TWV EPQUTEUPATWY OF

. 00TNPICN Ao TNV YINPEOoIA | IDOWBNUEVWY AJUVTIKWV
EPEUVNTIKWV 1 1pOYPaPPATWV (DARPA) TOU MEVIayWVoU, CULGWVA WE TO
Nature.
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HIMA: BIoAOGyOI HETEQPEPAV PMVIIUN ATTO EVa TTEIpAPATOlWO
o€ aAAo

BioAGYO! OTIC HIMA KATAQEPQV VO JETAQEPOUV LI CUYKEKPIPJEVN AoXnUn avapvnon ammd éva

BaAACOI0 COAIYKAP! OE Eva GAAO. DNUIOUPYWVTAC £T01 OTO DEUTEPO LA TEXVNTN UIVIAMN.
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ETaipeia UTTOOXETAI VO AVTIYPAWEI TOV EYKEQAAO 0ag a@ouU

Mia vEOoUOTOT apepikavikr) Nectome, TTou 1I5pUBNKE 10 2016 aTTd EPEUVNTEG TOU

NavemoTnpiou MIT, UTTOOXETI VA KAVEI 0TO UEAAOV &LITTAK-OTT» TOV EYKEQUAO KABE

avBpuwITou, «aveRA’oVIac» TovV (upload) JETA OTO UTTOAOVIOTIKO «VE ».

Mia veooUoTaTn eTalpEia, n apepikavikn Nectome, TTou 1I5pUBnKe 10

SHAREIT 2016 a1 epeuvnTég Tou NavemoTnuiou MIT, UTTOOYETAI va KAVEI OTO
HEANOV «UTTAK-OTT» TOV EYKEPAAO KABE avBpwITou, «aveRAlovTac» Tov
(upload) peT@ oTO UTTOAOYIOTIKG «VEQPOG». AKOUYETAI WPAio (av TTOTE
OVTWC Yivel TTpayHaTIKOTATA), GAAG UTTAPXE! pia OX1 aohuavTn
AETITOPEPEIR TTOU 1) ETQIPEIT TTapadEXOBNKE: Ba TTPETTEl TTPWTA vVa
OKOTWOEI TOV TTEAGTN TNC!




2018: «Nano-rectenna powered body-centric nano-networks in the terahertz band,
Navo-KEpaieg TToOUu TPOPODOTOUVTAI JE VAVODIKTUA EVTOG TOU CWHATOG...»

Nano-rectenna powered body-centric nano-networks in the terahertz band

Zhichao Rong! ™, Mark S. Leeson!, Matthew D. Higgins®, Yi L Healthcare Technology Letters,

!School of Engineering, University of Warwick, Coventry CV4 7AL, UK 2018’ Vol. S, Iss. 4, PP. 113-117
“WMG, University of Warwick, Coventry CV4 7AL, UK doi: 10.1049/htl.2017.0034

2 E-mail: z.rong@warwick.ac.uk

Published in Healthcare Technology Letters; Received on 9th May 2017; Revised on 19th January 2018; Accepted on 24th January 2018

A wireless body-centric nano-network consists of various nano-sized sensors with the purpose of healthcare application. One of the main
challenges in the network is caused by the very limited power that can be stored in nano-batteries in comparison with the power required
to drive the device for communications. Recently, novel rectifying antennas (rectennas) based on carbon nanotubes (CNTs), metal and
graphene have been proposed. At the same time, research on simultaneous wireless information and power transfer (SWIPT) schemes has
progressed apace. Body-centric nano-networks can overcome their energy bottleneck using these mechanisms. In this Letter, a nano-
rectenna energy harvesting model is developed. The energy harvesting is realised by a nano-antenna and an ultra-high-speed rectifying
diode combined as a nano-rectenna. This device can be used to power nanosensors using part of the terahertz (THz) information signal
without any other system external energy source. The broadband properties of nano-rectennas enable them to generate direct current (DC)
electricity from inputs with THz to optical frequencies. The authors calculate the output power generated by the nano-rectenna and
compare this with the power required for nanosensors to communicate in the THz band. The calculation and analysis suggest that the
nano-rectenna can be a viable approach to provide power for nanosensors in body-centric nano-networks.

NMEPIAHWH: 'Eva acUppato vavodikTuo oTo avBpwITivo cwia atroTeAgiTal ammd d1dgopoug
aIo0BNTAPEC VAVO-UEYEBOUC IE OKOTTO TNV EQAPMOYI TNS UYEIOVOUIKNG TTEPIBAAYNG...... Mpbopara,
EXOUV TTPOTAOEI VEEC KEpaieg avopBwoaonc (rectennas) Baciopéveg o€ vavoowArnveg avBpaka (CNTs),
METAAAO Kal YPAPEVIO....
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A smart nanotheranostics nanoplatform was constructed using
engineered graphene oxide and the in situ growth of ultrasmall
superparamagnetic iron oxide particles (SPIONs). The construction
of such a novel theranostics nanoplatform shows great potential in
tumor theranostics, especially for T;-weighted magnetic resonance
(T1-MR) imaging guided, pH-sensitive chemotherapy.

from poor water solubility.>'? Recently, Wu et al developed an
improved hydrolysis method using inorganic salts to successfully
synthesis some types of water-soluble metal-iron oxide NPs which
showed good T;-MR performance in vitro."' Though they further
modified the NPs with poly(ethylene glycol)methylether (mPEG)
to conjugate doxorubicin hydrochloride (DOX) for theranostic
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HAeKTPOVIKO XaTTI EAEYXETAI aoUppaTa pEow Bluetooth

Epeuvnréc omic HMA dnuioUpynoav TNV TTPWTN OTOV KOOUO NAEKTPOVIKA KAWOUAQ. N OTToid

https://news.mit.edu/2018/ingestible-pill-controlled-

KATQOTIVETAN KOl JETA EAEYXETAI QTTO «EEUTTVO» KIVRTO TNAEQWVO aoUppaTa péow Bluetooth

Y . L’! AR

Epeuvnrécg oTic HIMA dnuioupynoav TNV TTPWTN OTOV KOO0 NAEKTPOVIKI)
KAWOUAQ, n OTTOIa KOTCITIVETA Kl JETA EAEYXETAI AT «ECUTTVO» KIVNTO
TNAEQWVO acUpuaTa péow Bluetooth.

SHARE IT

To NAeKTPOVIKG XATTI UTTOpPEI EiTe va KAvel Didyvwon yia KATTolo
TPORANUA PECU OTOV OPYAVIOHO KAl JETA VA JETADWOEN TIC OXETIKEC
TTANPOQOPIEC ACUPHAT, EITE VO PETAQEPEI PAPUAKA JECT OTO CWHA,
€iTe Kai Ta BU0, avaAoya Ue TIC EVIOAEC TTOU Ba BWOEl 0 XEIPIOTAC (O
yIaTpOC 1 0 iBlo¢ aoBevAC) PEow Tou smartphone.

Q1 EPEUVNTEC. PE ETTIKEQAANC TOV POUTTEPT AGVYKEP TOU MNAVETTIOTNUIOU
MIT, TToU €Kavav TN OXETIKA ONUOTiEuon oTo TTEPIODIKO "Advanced
Materials Technologies", avé@epav 0TI N KAWOUAa gival duvard va
ETMIKOIVWVNOEl AOUPUIATA KAl JE AAAEC IATPIKEC CUCKEUEC. TIC OTTOIEC O
a0BEVNC EITE POPAEI. EITE EXOUV EPPUTEUBEI OE QUTOV.

2YNAYAZMOZ
EMNEMBATIKH BCI KAl
MH ENEMBATIKHZ BCI

wirelessly-bluetooth-1213 (accessed 31-3-2022)

BN Massachuselts

Institute of
Tochnology

MIT News

ON CAMPUS AND AROUND THE WORLD 2 SUBSCRIBE

Ingestible capsule can be controlled wirelessly

Electronic pill can relay diagnostic information or release drugs in response
to smartphone commands.

Anne Trafton | MIT News Office
December 13,2018

Nep€xEl, ETIONG, MOBNTAPES TIOU TUVENLIS TIAPAKOASUBOUY TO
YaoTpIKS TTEPIBAAAOV, TN BEPPOKPaTIa Kal GAha OTonEl, Ta oToia
QUECLS TITOOTEAADUY QoUpUaTa OTO KIVITO TAEPWWVO H_
neplopiguivne epBeheiac guivieon pidw Bluetooth (kal oy PETW
Wi-Fi) &yive OROTIUG, WOTE va UTTApEel augnuévn KuBepvo-agQaheida
TNC SUTKEUNC OT0 YUMo TOW YPNOTr KOl VO OITOTRATTEL [ UTTOKADTIT Tou

OruaTog PE TIC IGTPIKES TIANDOPOPIES YIO ToV agBev

H cuokeur TpOPOSOTETM PE EVERYEI o Ia IKpn pmarapia, arka
fn SIEpeuvVTal EVOAMIKTIKES EvEpYEIaKES TINYEC, OTTWE |ua
HIEQOTKOTTIER EELITEMKN KEPaia f akopn Ko Ta of£a Tou oTopdyou
MNpog To Tapdv N kawouha £xel Soxpaodei o Yoipoug Kol OE TIERITTIOU
0o ypdvia avapéveta va apyicouv Sokipéc o avBpwirouc, HOn o

EPEUVITEG ExOUV BNUICUPYTIOE! JIa ETCIPEIT WIa TNV avammuin Tne véag
WKaTpIKAG TEXVOAOYIOE OE aoBEVEIC
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Gastric Resident Electronics

3D-Printed Gastric Resident Electronics

www.advmattechnol.de

Yong Lin Kong, Xingyu Zou, Caitlin A. McCandler, Ameya R. Kirtane, Shen Ning,

Jianlin Zhou, Abubakar Abid, Mousa Jafan, Jaimie Rogner, Daniel Minahan, Joy E. Collins,
Shane McDonnell, Cody Cleveland, Taylor Bensel, Siid Tamang, Graham Amick, Alla Gimbel,
Tiffany Hua, Udayan Ghosh, Vance Soares, Nancy Wang, Aniket Wahane, Alison Hayward,
Shiyi Zhang, Brian R. Smith, Robert Langer,* and Giovanni Traverso®

Long-term implantation of biomedical electronics into the human body
enables advanced diagnostic and therapeutic functionalities. However, most
long-term resident electronics devices require invasive procedures for implan-
tation as well as a specialized receiver for communication. Here, a gastric
resident electronic (GRE) system that leverages the anatomical space offered
by the gastric anvircnment te enable residence of an orally deliverad platform
of such devices within the human body is presented. The GRE is capabla

of directly interfacing with portable consumer personal electronics through
Bluetooth, a widely adopted wireless protocol. In contrast to the passive
day-long gastric residence achieved with prior ingestible electronics, advance-
ment in multimaterial prototyping enables the GRE to reside in the hostile
gastric environment for a maximum of 36 d and maintain =15 d of wireless
electronics communications as evidenced by the studies in a porcine model.
Indead, the synergistic integration of reconfigurable gastric-residence struc-
ture, drug release modules, and wireless electronics could ultimately enable
the next-generation remote diagnostic and automated therapeutic strategies.

The integration of electronice with the human body has the
potential for significant impact on novel personalized diagnostic
and treatment strategies. For instance, the creation of wearabla

Adv Mater, Tachne, 2079, 4, 1500450 1800450 (1 of17)

electronics!! has enabled real-time inter
facing of digital devices with the body to
measure physiclogical parameters such
as heart rate, respiratory, coygen satura-
tion, blood pressure, and ghuicose level 13
Implantable electronics have enabled a
broad set of capabilities including el ectrical
stimulation of several organs induding the
heart Pl the gastrointestinal tract!¥l and the
brainffl as well as monitoring of physi-
clogic parameters including cardiad® and
gastrointestinal 7l Moreover, several tech-
nologies nclhiding systems allowing exter
nally controllable drug release in the form
of microchips as well as pump systems
are in various stages of development/®1%
All these systems require a range of
gignificant  intervention ranging from
needle-based access to surgical implanta-
tion. Furthermore, longterm  surgically
placed medical implants are associated

with eliciting foreign body immune responses.[® 1 In addition,
implanted devices can serve as a nidus for infection whidh can
require immediate operative intervention. 1
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2020:
EMOYTEYZIMO EZEAPTHMA NEURALINK TOY ELON-MUSK- THZ ETAIPEIAZ TESLA

‘ouTube

Almost everyone has neurological problems over time. so we-.
needa generalized brain device that is reliable and affordable

Memory Loss Hearing Loss Blindness Paralysis

Depression Insomnia Extreme Pain Seizures

Anxiety Addiction Strokes Brain Damage

ano Tnv anwlela yvipEng ewg tnv eyke@alikrn BAagn, aAla To npaypa nouv eivat
OnNUavTiko

Neuralink Progress Update, Summer 2020 ENEMBATIKH BClI

H MAPOYZIAZH TOY AINO TON IAIO TO EMNIXEIPHMATIA NMOY TO
KATAZKEYAZEI MAZI ME EPQTHZEIX KAI ATTANTHZEIX ZTH AIEYOYNZH:
https://www.youtube.com/watch?v=DVvmq|BL 74w
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brain-computer interface
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#engineering #technology #Ne nk
How Neuralink works ENMNEMBATIKH BC|
239,469 views - Sep 11, 2020 Illfﬁ? 46k @I 339 ~ SHARE =4 SAVE

@ "“e'es"“g E"g'“ee"“g ° PLS. WAIT, THIS CAN TAKE TIME SUBSCRIBE
5K subs re . '
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system, A server may provide a task fo g device of a nser which s commumcatively coupled to the server, A sensor commmmeatively TOQ eLE UEGU)
coupled to or comprised in the device of the user may sense body activity of the user. Body activity data may be generated based on EVC’)Q server.
the sensed body activity of the user. The cryptocurrency system communicatively coupled to the device of the user may verify if the

body activity data satisfies one or more conditions set by the crvptocuwrrency svstem, and award crvptocurrency to the user whosebody | oa..a.
activity data 1s venfied,

I e

Cryptocurrency -
., e System

'.v.-'—\.
\ ;
N




2021: «Remote-Controlled Nanoparticles with Platform Potential Range of
Biomedical Applications-- TnAexeipi{éopeva Navoowparidla pe duvapikdé Eupog
Bioiatpikwyv E@apuoywv»

Pemaotz-Controlled Manoparticles with Platform Potential Range of Bio... hitps:arww mskoc oTg Tesearch-advantzge support technolozy availzhle n E P IAH lp H . Ta
.

UTTEPTTOPAMAYVNTIKA
Memaorial Sloan Kettering v ’
Cancer Center vavoowpartidla ogeldiou Tou
o1drpou (SPION-
For Research Scientists / Our Research Advantage [/ Research Support [/ Superparamagnetlc iIron OXIde
Office of Technology Development [/ Technologies Available for Licensing nanopart|C|eS) éXOUV r’lan

Remote-Controlled Nanoparticles with ~ €UPEIES EQAPHOYES OTOV

Platform Potential Range of Biomedical P!C'4TPIKO TOLEG, ... OTIWG
Applications vavoaiolnTnpeg, in vivo

K 2018060 aTTeIkovIon Kal OepaTreieg OTTWG
N UTTEPBEPUIA PIE HAYVNTIKO
SUMMARY OF INVENTION uypo ) xopriynon @apuakou.
Superparamagnetic iron oxide nanoparticles (SPIONs) already have widesp*eaxnapxsl ’STl'I’Tl')\EOV 6UVGT’OTr]T€§
application in the biomedical field, including in vitro diagnostic tests such as KO(ng EXEI EVlO'XUGEI N
nanosensors,in vive imaging, and therapies such as magnetic fluid hyperthermia |KGV(’)Tr]TG SAéYXOU Kivno-ng
or drug delivery. There is further potential, since enhanced ability to control the , ,
movement of these nanoparticles remotely and with high precision would have AUTWY TWV VGVOO'(DIJGTlale
far-reaching implications in many areas of nanomedicine. aTTod q‘n‘éo“rqo'r] KQl JE Uq)r])\r']
aKpiBela Ba €ixe EKTETAPEVES
ETTITITWOEIG O€ TTOAOUG TOMEIG

https:/fwww.mskcc.org/ Tr]g VGVOTGTler’]g

Legal disclaimer | Privacy policy | Public notices | Sitemap
& 2021 Memorial Sloan Kettering Cancer Center
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NEPIAHWH:

Ta vavoowpuaTidla Xpnolyotroiouvtal OTnNV KAIVIKA EQapuoyr yia Trn BepaTtreia Tou Kapkivou, TV
eTTIAUON EANEIYPEWV HETAAWY, ATTEIKOVICOUV TOUG I0TOUG Kal OIEUKOAUVOUV ToV EUBOAIaouO. Ta
vavoowuartidla Asitoupyouv kal ouvduadlovTal d1ayvVwOTIKOI TTAPAYOVTEG I BEPATTEUTIKOI
TTAPAYOVTEG (TT1.X. XNMUIKA OTOIXEiA, HIKPA popIa) , CUVOETIKA UAIKA (TT.X. TTOAUMEPR) Kal
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Abstract

Manoparticles are used in the clinic to treat cancer, resolve mineral deficiencies,
image tissues, and facilitate vaccination. As a modular technology, nanoparticles com-
bine diagnostic agents or therapeutics (e.g., elements, small molecules, biologics), syn-
thetic materials (e.g., polymers), and biological molecules (e.g., antibodies, peptides,
lipids). Leveraging these parameters, nanoparticles can be designed and tuned to nav-
igate biological microenvironments, negotiate biological barriers, and deliver thera-
peutics or diagnostic agents to specific cells and tissues in the body. Recently, with
the Emergency Use Authorization of the COVID-19 lipid nanoparticle vaccines, the
advantages and potential of nanoparticles as a delivery vehicle have been displayed
at the forefront of biotechnology. Here, we provide a 5-year status update on our
original “Nanoparticles in the Clinic” review (also a 2-year update on our second

BIoAoyIKG popIa (TT.X.

AVTICWHATA,

TTETTIOIA, AITTidI10).
ACIOTTOIWVTOG AUTEG TIG

TTAPANETPOUG, TA
VavoowuaTidla
MTTOPOUV Va
oxedlaoToUV Kal va
OUVTOVIOTOUV VI

TTAOAlynon o€ BloAoyika
MIKpOTTEPIBAANOVTA,.....

TotroB€TNON

BIOAOYIKWYV QpayuwV

Kal TrTapoxn
BEPATTEUTIKWV
MEBGOWV N
dlIayVWOTIKOUG
TTAPAYOVTEG O€

“Nanoparticles in the Clinic” review) by discussing recent nanoparticle delivery sys- OUYKEKPIUEVA KUTTAPO

tem approvals, highlighting new clinical trials, and providing an update on the previ-
ously highlighted clinical trials.

Kal 10TOUG TOU
OWMOTOG
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2. ENETAZEIZ - NPOBAHMATIZMOI

“‘H xpron twv texvikwy OIEYEPONGS EYEIPEI BEUATA AOPAAEIAS, XAPAKTHPA,
SIKaioouvng K AUTOVONIAG:

o Ofuara acpalsiac AOyw BIOAOYIKWYV TTAPEVEQPYEIWV QTTO TH XPHON TWV
TEXVIKWV OIEYEPONS Via «dIaKOOUNTIKOUSC» AOyou¢ (TT.X. TTPOOWITIKA
BeATiwan) Ki Ox1 yia mpoBANuara vyeiag.

o Oéuara yapakrnpa ooov apopa tnv mlavornta aAdaync gueAiwdwyv
XAPAKTNPIOTIKWY TOU XAPAKTNHPA.

o Ofuara dikaloouvnc Kai ion¢ HETaxEipiIons Kabwg ogv 6a UTopouv ol
OIKOVOUIKA QOBOeVEDTEPOI VA OUUUETEXOUV O EVOEXOUEVEC OETIKEC
OUVETTEIEG.

o TéAo¢ Béuara aurovopiac KaBwe¢ n xprHon TEXVIKWY OIEYEPONG UTTOPEI
va mmapafiacel BgueAiodn avBpwririva dikalwuara. ......

Ta mapamavw Kai ToAAG akoua ouvIioTOUV TTPO0LACH «OTOV EYKEQPAAO»
TWV TTOAITWV N OTToiQ UTTOPEI va ETTITEUXOEI UE TEXVIKES DIEYELONC ATTO UIA
OIKTATOPIKN 1 aVveAEUBepn KUBEOVNTIKN apxn Kara 1o OokKouv. Aura
arroreAouv ueifova n@ika {nrnuara.”

Hamilton, lNavemornuiakd Noookouegio Pennsylvania
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[Rlpolitics mesmmessny ravsris usees TTPWTOTTOPOUG TNG
Harvard professor found guilty of lying about Chinese = &PEUVAS EIOAYWYIS
government ties NAEKTPOVIKNG

N TEXVOAOYIQG EVTOC TOU
@ S 0 T T 5 avOpWITIVOU KUTTAPOU

Kal ETTIKOIVWVIOG
KUTTAPOU PE ECWTEPIKO
€COTTAIONO, KABNYNTAGS
Tou Harvard C. Lieber,
TTpwWNV TTPOESPOC TOU
TuAMatog Xnueiag Kai
XnuikNg BioAoyiag Tou

Xappapvr,

KPIiONKe €voxoc yia U0 KATNYopieC Weudwyv ONAWCEWY OTIC OJOOTTOVOIOKES APXEG,
U0 KaTNYyopPieS yia UTTOBOAr] Weudoug PopoAOYIKAS dNAWONG €1000MUATOC Kal OUO
KATNYOPIEC YIa TTAPAAEIWPN UTTOBOANG avapopwy XPNHATOOIKOVOUIKWY
Aoyaplacuwy o€ ¢Evwy Tpatredwy Kal otnv Y1rnpeoia EcwTtepikwv EcOdwv.....

https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-
quilty/index.html TTpooctré Aaon 2-4-2022



https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022
https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-guilty/index.html ���������� 2-4-2022

H epeuvnTik oudda Tou Lieber ENZTAZEIZ - NPOBAHMATIZMOI

oT10 XapPapvr €ixe Aafer TTAVWE politics mesnmesiensy rsist vssesions
;gr?”g(fgg:r? gr*: Z?T'g ?GO)‘sep\':Kgs Harvard professor found guilty of lying about Chinese
lvoTiTouTta Yyeiag kail 1o government ties

YTtroupyeio Apuvag, KATI TTou i

QTTAITEI TNV ATTOKAAUWN EEVWV ’
OIKOVOUIKWY OUYKPOUOEWV
OUMNQPEPOVTWV.

H KpITIKA €TITPOTIA IATTIOTWOE
Ot 0 Lieber €ixe el wEpata yia
TN oX€0n Tou PE To TeXVvOAoOyIKO
Mavemiotpio Tng Nouxav
Wuhan Technological
University otnv Kiva kai yia €va

OUMBOAaIO TTOU €iXE PE €va KIVECIKO OXEDIO TTPOCANYWNG TAAEVTWY YIa VO
TTPOCEAKUOEI ETTIOTANOVEG UWNAOU ETTITTEOOU OTN XWPOA.
[MAnpwvoTav 50.000 doAdapia 1O PAva aTro 1O KIVECIKO TTAVETTIOTAMIO KAl TOU
060nke 1,5 ekatoupuplia doAApIa yia va 1I0pUCEI Eva EPEUVNTIKO EPYACTHPIO
vavoeTTIOTANNG 0TO TexvoAoyiko MavetmioThpio TG Nouxav-WUT.....
H nuepopunvia karadikng Tou AipTrep dev €XEI AKOUN TTPOYPAMUOTIOTEI.

https://edition.cnn.com/2021/12/21/politics/charles-lieber-harvard-china-ties-
quilty/index.html TTpoocTTéAaon 2-4-2022
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The Harvard Crimson

Harvard Professor Charles Lieber
Found Guilty of Lying About China
Ties

UPDATED: December 21, 2021 at 10:08 p.m.

BOSTON — Harvard professor Charles M. Lieber was found guilty of lving to
government authorities about his ties to China in federal court on Tuesday.
concluding a stunning downfall for one of the country’s top chemists.

ENZTAZEIZ -
NMPOBAHMATIZMOI



3. TNQZTIKEZ, MAOHXIAKEZ, BIOAOI'IKEX
2YNETNEIEZ TH2Z AZ2YPMATH2 TEXNOAOI'IAZ

‘Eva peyalo Oépa-mpoBAnua:

2TNV eKTTaIOEUTIKN O1ad0IKaTia OIATTIOTWVOUME TNV OAoEva
AUEAVOMEVN EKTTTWON TNG YVWOTIKAG OUVOTNTAG MABNTWV Kal
oITnTwyV TNG Méong kai Tng TpitoBaduiag Ektraidsuong.

To To000TO TWV NABNTWYV HE DIEYVWOMUEVN OUCAELia,
HaONno1aKA TTPOBANMATA, UTTEPKIVNTIKOTNTA, UTTEPBAAAOUCA
VEUPIKOTNTA KOI KOIVWVIKOOUVAITONUATIKEG OUOKOAIEG OUEAVEI
ME Taxeic pubuoug.

MNpoo@AaTeG ETTIOCTNUOVIKEG EpYACies atrodidouv o€ PeEYAAO
BaBuod Ta TTapATTAVW PAIVOHUEVA METAEU OAAWYV KAl OTIG
FNQZITIKEZ kai BIOAOTIKEZ emidpAoeI§ TG ACUPHATNG
TEXVOAOYiag.




KatayeypauHEVEG ETTIOPACEIS TNG EVTATIKNG XPNONG TWV TTOAUHECIKWYV
OUOKEUWYV oUyxpovng TexvoAoyiag (1 atmo 3)
(F'vwoTikéc Kal BioAoVIKEC)

CEVIKA: WUXOAOYIKA, KOIVWVIKA, CUVAIOONMATIKA, YVWOTIKA TTPpOoBARUaTa
Ka TrpofARuaTa BIOAOYIKKG UYEIQG.

Ei1dIKOTEPA:
*Apaiwon TNG TTUKVOTNTAG THG PAIAG OUTIG TOU ENTTPOCOIoU
EYKEPOAAIKOU PAOIOU OTAV UTTAPXEI TTUKVI] XPOT TTOAUNETIKWY
ouokeuwyv (Loh & Kanai, 2014).

* AUOKOAIEG OTNV CUYKEVTPWOT) TNGS TTPOCOXINS KAl OTNV EYPRYOPOI-
avTidpaon o€ OEpaTta kaOnuepiviig (wng (Ralph, 2013).

* MIKpOTEPOG TOU ATTAITOUMEVOU EAEYXOG YVWOTIKWYV AsiToupyiwyv (Ophir,
2009).

* NeupwTIK CUNTTEPIPOPA, TTAEOVAlouoa avalATnon aiclnociaouou,
mTAgovalouoa TrapopunTikOTNTA (Becker, 2013; Sanbonmatsu, 2013).
ouvexideral...



KatayseypauHEVEG ETTIOPACEIS TNG EVTATIKNG XPHNONG TWV
TTOAUMECIKWY CUCKEUWY OUYXPOVNG TEXVOAoyiag (2 ato 3)
(F'vwoTikéc Kal BIOAOVYIKEC)

*ApVNTIKEG CUVAICONHATIKESG KOI KOIVWVIKEG CUMTTEPIPOPES
(Pea, 2012). Mapopoleg avagpopEG UTTAPXOUV Kal 0TO €610u6 TOU
o1adikTuou-Internet Addiction (IA) (Zhou, 2011; Yuan, 2011; Lin,

2012).

*2UVTOVIOHOG TNG KATACTAONG EYPYOPONG TOU EYKEPAAOU HE TO
ECWTEPIKO £p€BIoHA pEoW eTTiIOPAONG OTN XNMIKN dpacTnpIoTNTA
TWV VEUPWVWYV KI ETTNPEACHOS TNG YUXIKNG O1a0E0NGg, TWV
ouvaioOnuartwy K.d. (KwroaAdag, 2016)

ouveyiceTal...



KatayeypauuEVEG ETTIOPACEIG TNG EVTATIKNG XPHNONG TWV
TTOAUMECIKWY CUOKEUWY OUYXpPOVvNG TEXVOAoyiag (3 atro 3)
(F'vwoTikéc Kal BioAoVIKEC)

BioAoyikoU TUTTOU £TIOPACEIS: dnUIoUpYia VEOTTAACIWY,
KapkKivol jaotou (Morgan, 2014), kataoTpo®n TNG MUEAIVNG TwWV
VEUPOOUEOVWYV TWV VEUPIKWYV KUTTAPWYV, «OTTACINO» OAUCIOWYV
DNA (Diem, 2005), ekpoR} 16VTwV aoBECTIOU ATTO TOUG VEUPWVEG

(Bawin-Adey, 1976; AloAouong, 1997).

“Exe&1 EgavIOoTEI KAl N OPOAOYIa «MIKPOKUMOATIKI ACOEVEIO» ME
TNV OTroia EVVOEITAI £€vO OUVOAO CUNTTTWHATWY, OTTWG
EMIOPACEIG OTOV UTTVO, AUTTVIO, EKVEUPIOHNOG, ECAVTANO,
MEIWHEVN O1auyela, TTovokE@aAol K.a. (NikATa, 2016).



O1 pIkp€G NAIKigS gival TTOAU
EUAAWTEG
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DEDICATED TO THE HEALTH OF ALL CHILDREN™ i,

Today’s children and adolescents are immersed in both traditional and new
forms of digital media. Research on traditional media, such as television,
has identified health concerns and negative outcomes that correlate with
the duration and content of viewing. Over the past decade, the use of digital
media, including interactive and social media, has grown, and research
evidence suggests that these newer media offer both benefits and risks

to the health of children and teenagers. Evidence-based benefits identified
from the use of digital and social media include early learning, exposure

to new ideas and knowledge, increased opportunities for social contact
and support, and new opportunities to access health promotion messages
and information. Risks of such media include negative health effects on
sleep, attention, and learning; a higher incidence of obesity and depression;
exposure to inaccurate, inappropriate, or unsafe content and contacts; and
compromised privacy and confidentiality. This technical report reviews the
literature regarding these opportunities and risks, framed around clinical
questions, for children from birth to adulthood. To promote health and
wellness in children and adolescents, it is important to maintain adequate
physical activity, healthy nutrition, good sleep hygiene, and a nurturing
social environment. A healthy Family Media Use Plan (www.healthychildren.
org/MediaUsePlan) that is individualized for a specific child, teenager, or
family can identify an appropriate balance between screen time/online time
and other activities, set boundaries for accessing content, guide displays
of personal information, encourage age-appropriate critical thinking and
digital literacy, and support open family communication and implementation
of consistent rules about media use.




H ZYXNH ENAZXOAHZH ME OOONEZ KINHTQN, YINOAOIIZTQN,
THAEOPAZHZ K.A. ZXETIZONTAI ME KAOGYZTEPHZH OMIAIAZ XTA MAIAIA

THE OFFICIAL NEWSMAGAZINE OF THE AMERICAN ACADEMY OF PEDIATRICS

® AAP News

Media, Screen Time, News Articles, PAS Meeting Updates

Handheld screen time linked with speech delays in young children

SAN FRANCISCO - As the number of smartphones, tablets, electronic games and other handheld screens in
U.S. homes continues to grow, some children begin using these devices before beginning to talk. New research
being presented at the 2017 Pediatric Academic Societies (PAS) Meeting suggests these children may be at
higher risk for speech delays.

Researchers will present the abstract "Is handheld screen time use associated with language delay in infants?"
on Saturday, May 6 at the Moscone West Convention Center in San Francisco. The study included 894 children
between ages 6 months and 2 years participating in TARGet Kids!, a practice-based research network in

Toronto between 2011 and 2015.
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| Springer Link

KE®AAAIO 6, 2009

Medical Enhancement and Posthumanity pp 95-106 | Cite as

Posthumanity, Transhumanism
and Human Nature

Authors Authors and affiliations

Digter Birnbacher

Chapter

Lek

Citations Mentions Downloads

Part of the The International Library of Ethics, Law and Technology book serie

“Posthumanity” has established itself as a label for a form of human existence radically
transformed by the most advanced medical techniques and by the use of neuro, bio and nano and
other technologies for human enhanecement. In itself, “posthumanity” is a value-neutral term that
neither implies nor excludes any specific attitude one might assume towards the prospect of a
“posthuman” future. Nonetheless, the concept is bound up with a fairly fundamental controversy
about values. It has done much to lay open the split in attitudes in our culture between those who
welcome “posthumanity” as a positive vision appropriate to guide our strategies in scientific
research, technology and medicine, and those who think that the dangers inherent in this vision
so much outweigh its promise that we should resist the temptation to “improve” the human race
by means of science and technology. “Transhumanists” like Nick Bostrom (cf. 2003, 2005) define
themselves by taking a decidedly positive view of the prospeet of a “posthuman” future, whereas
“bioconservatives” like Leon Kass (ef. 1997) are more sceptical of this prospect and tend to warn
us not to invest too mueh, mentally and economieally, in what is seen as a threat rather than asa
paradise. Semantically, the terms “transhumanism” and “posthumanity” are closely connected.
“Transhumanism” can be defined as a movement that wants us to get on the way to
“posthumanity” by going beyond humanity in its present form. Transhumanists want us to enter
upon a process that will ultimately lead to “posthumanity” by attempting, now and in the near

future, to transeend certain limits inherent in the human condition as we know it.

Keywords

Human Nature Human Species Human Race Human Enhancement

Reproductive Cloning

the authors. This process is experimental and the keywords may be

..2NMacIoAoyIKa, ol opol
«MeTavlpwTtTIouOS» Kal
«YTTEPaVOPWTTIOUOS» ouvdEoVTal OTEVA.

To «Posthumanity-MeTavlpwtTiIcu66»
EXEl KaBiepwbei wg €vag TITAOG yia Tnv
avlpwTrivn UTTap¢n TToU METaoXnMartideTal
PICIKA MECW TWV TTIO TTPONYMEVWYV 1ATPIKWYV
TEXVIKWV ME TN XPrion VEUPO-, BIOAOYIKO-,
VAVO- Kal AAAWV TEXVOAOYIWV yId TNV
avOpwTrivn BeATiwon....

O «Trasnhumanity-Ymrepavlpwirionog»
MTTOPEI va OpIOTEI WG €va Kivnua TTou OEAEI
VA....TIPOXWPNOOUUE TP QTTO TNV
avlBpwTToTNTA TNV TTAPOUCA HoP®r) TNG.



METANOPQMIZMOZ-
YNEPANOPQIIZMOZ

AIAMAXH : O1 «utrepavBpwITIOTECY
otTwg o Nick Bostrom (1mrppA. 2003,
2005) dIaTUTTWVOUV HIa 0a@Ws BETIKNA
amoyn Vyia TNV TIPOOTITIKN €VOG
KMETAVOPWTTIOTIKOU» HMEAAOVTOG, EVW
olkBloouvtnpnTikoi» OTTwWG o Leon
Kass (BA. 1997) cival TTI0 OKETTTIKOI
YIQ QUTAV TNV TTPOOTITIKI KaI TEIVOUV
va HJOG  TTPOEIOOTIOIOUV  va NV
eTTEVOUOUME TTAPa TTOAU, OlavonTiKa
KOl  OIKOVOMIKA, O€ Qautd TIoU
BewpeiTal  w¢ ateliAf  TApad  w¢G
TTAPAdEICOG.

A Springer Link

KE®AAAIO 6, 2009

Medical Enhancement and Posthumanity pp 95-106 | Cite as

Posthumanity, Transhumanism
and Human Nature

Authors Authors and affiliations

Dieter Bimbacher
Chapter
£ 1.8k

Citstions Mentions Downloads

Part of the The International Library of Ethics, Law and Technology book seried

“Posthumanity” has established itself as a label for a form of human existence radieally
transformed by the most advanced medical techniques and by the use of neuro, bio and nano and
other technologies for human enhaneement. In itself, “posthumanity” is a value-neutral term that
neither implies nor excludes any specific attitude one might assume towards the prospect of a
“posthuman” future. Nonetheless, the coneept is bound up with a fairly fundamental controversy
about values. It has done much to lay open the split in attitudes in our culture between those who
welcome “posthumanity” as a positive vision appropriate to guide our strategies in scientific
research, technology and medicine, and those who think that the dangers inherent in this vision
so much outweigh its promise that we should resist the temptation to “improve” the human race
by means of science and technology. “Transhumanists” like Nick Bostrom (ef. 2003, 2005) define
themselves by taking a decidedly positive view of the prospect of a “posthuman” future, whereas
“bioconservatives” like Leon Kass (ef. 1997) are more sceptical of this prospect and tend to warn
us not to invest too much, mentally and economically, in what is seen as a threat rather than as a
paradise. Semantically, the terms “transhumanism” and “posthumanity” are closely connected.
“Transhumanism” can be defined as a movement that wants us to get on the way to
“posthumanity” by going beyond humanity in its present form. Transhumanists want us to enter
upon a process that will nltimately lead to “posthumanity” by attempting, now and in the near

future, to transcend certain limits inherent in the human condition as we know it.

Keywords
Human Nature Human Species Human Race Human Enhancement
Reproduective Cloning

added by r the authors. This process is experimental and the keywords may be




METANOPQMIZMOZ-YINEPANOPQMIZMOZ

Mo ammAd, w¢ METavOpWITIONOC UTTOPEI va OPIOTEI WS N KATAOTAOH
ornv - ormoia ol avBpwrrol  Kal n  &Eurtvn  TExVoAoyia
aAAnAoauvdéovral....onAadn n aAAnAemidpaon EykepaAouYrroAoyiarn
BCl.

Q¢ urrepavBpwITIONOC opileTal KATI TTOAU EUPUTEPO, KATI TTIO TTEPQ.
Opileral w¢ T10 £ODY0 TS TPOTTOTTOINCNSG TOU aVBPWITIVOU EIOOUS UECW
KABs ¢€idouc avaduouevns EMmIOTAUNG, OuuTTEPIAQUBavouévng 1nNg
VEVETIKNG UNXAVIKNG, TS WNQPIAKNS TEXVOAoYIA¢ Kai TNS BIounxXavikng.

https.//www.researchgate.net/publication/307887665_What_is_the_Difference_Between_Po

sthumanism_and_Transhumanism_available_here_httpsieetorgindexphplEET2morelagrande
ur20140729
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PostHuman: An Introduction to Transhumanism The solution is obvious
287,700 views - Nov 5, 2013 5.7K 442 SHARE SAVE N

https://www.youtube.com/watch?v=bTMS9y80OVuY
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https://www.youtube.com/watch?v=RVmuUQ4-X5E

https://www.youtube.com/watch?v=STsTUEOQqP-g
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2YMIEPAZMATA

H emotiun gival dwpo OEOY.
H opBn xprion t1ng OHwg etragictal otnv OIKN Hag EAEVOEpIa.

MTTopOUNE VO AVOKOUQICOUME HECW TNG ETTICTAMNG T
avlpwTriva TTpoARuaATA.

MTropoupuEe SpNWG Kal VO KATOOTPEWOUHE HECW AUTAG TOV
oUVAVOPWTITO KAl TOV EAUTO HAG.
ETioTAun ka1 aAaloveia atTOTEAEI Eival ESOIPETIKA KAKO
ouvOUaOouO, TTOU Oiyoupd UTTOPEI VO UTTOVOMNEUCEI TO MEAAOV
TNG avOpWITOTNTAG.

Ag



