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Background

ICT Is envisaged to exert an important impact on
brain performance, by Iits employment for
Improving several cerebral processes, through
miniaturized and radically improved brain-
machine interfaces.

Beyond drug-mediated approaches, brain
Implants and brain gene transfer aiming to
restore central nervous system functions, altered
by disease or trauma, constitute the cutting-
edge of CNS restorative R&D.

Indeed, advances enabling interventions on the
brain, are raising the possibility of:
Restoring neural functions for therapeutic purposes.
Monitoring and controlling these functions.
Modifying and enhancing them.



Ailm of the presentation

The purpose of this presentation is to

contribute to the discussion about:
First, the physical advantages.
And second the consequent Iindustrial
applicability expectations,
of emerging Central Nervous System
(CNS) 1mmplantable electronic micro-
device technologies, as they appear In

the number and the quality of relevant
Patent Applications filed.



Industrial Property (IP) Legislation

Industrial Property (IP) legislation
regulates the protection of Iinnovation,

and facilitates the cooperation of

Industry and Academia.
However, IP-Documents (Patents, filed

applications etc.) are often disregarded:
First, as a valuable source of technical

knowledge;
Second as a powerful prediction instrument;
for the future trends of Research and

Development.



Searching Brain-implants perspectives

Brain implants electrically

stimulate (e.g. deep brain and Vagus nerve
stimulation),

block (e.g. intra-abdominal vagal blocking)
and/or record signals

from single neurons or groups of neurons

In the brain, provided that their function is
at least partially identified.



The Search Instruments

All major relevant classes have been
searched, by employing the on-line
esp@cenet search - engine of the
European Patent Office.

Several hundreds Patent - documents
nave been retrieved and evaluated.

Promising IP-documents of specific areas
nave been also assessed for aspects of
potential Ethical and Social importance.

_@) - Esp@cenet
el Dotent search

des brevets




Following the innovation trail

It iIs not realistic enough
to predict in advance the
specific physical settings
and the technical details
expected to appear after
half a century.

However, It seems quite
feasible to attempt to
follow the Innovation
trail defined Dby some
outstandingly innovative
patents.

a9 United States
a2y Patent Application Publication o) Pub. No.: US 2011/0130615 Al

Mishelevich

US 2011013061541

43) Pub. Date: Jun. 2, 2011

US2011130615 (A1) MULTI-MODALITY
NEUROMODULATION OF BRAIN TARGETS
(including Vagus Nerve Stimulation)

(54)

76)

@n

©2)

(60)

MULTI-MODALITY NEUROMODULATION
OF BRAIN TARGETS

Inventor: David J. Mishelevich. Playa del
Rey. CA (US)

Appl. No. 12/958,411

Viled: Dec. 2, 2010

Related U.S. Application Data

Provisional application No. 61/266.112_filed on Dec.
. 2009,

Publication Classification
Int. Cl.

ABIN 2/00 {2006.01)
AGIN 1/36 {2006.01)
US.CL .. oo OOU/Y: OU/145: O3

- Dorsal [daudatg | .
Anterior Nucteuk™
o : ;

(57) ABSTRACT

Disclosed are methods and systems and methods for deep or
superficial deep-brain stimulation using multiple therapeutic
modalities. These impact multiple points ina nevral circuit or
one or multiple points in multiple neural circuits o produce
Long-Term Poteatiation (LTP) or Long-Term Depression
(171D} 1o treat indications such as neurologic and psychiatric
conditions. Modality examples are implanted deep-brain
stimulators (19138).” “Transera Stimulation
(TMS). transcranial Direct Current Stimulation (tDCS).
implanted optical stimulation. foensed ultrasonnd. RF stimn-
lation. vagus nerve stimulation. other-implant stimulation.
fonctional stimulation. and drugs. Some targets may be up-
repulated and others down-regulated. Coordinated control is
provided. as applicable. for control of the direction of the
energy emission. intensity. session duration. frequency.
pulse-train duration. phase. and numbers of sessions. if and as
applicable, for neurormodulation of neural targets. Use of
ancillary monitoring or imaging o provide feedback may be
applicd.
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The employed inference method

We can extrapolate our “guesstimate” towards the

decades to come by:
Combining premature hints often embedded in patent
documents and aiming to extend the claimed legal
and technical protection.
Starting from already existing or effortlessly
predictable important needs and demands, related to

healthcare.

(54) Title: SYSTEMS AND METHODS FOR IMPLANTABLE LEADLESS TISSUE STIMULATION

10 \ 30
\—[ External Programmer]

Publication info: T (-1?0
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Searching for hints...

The “innovation path”
has pinpointed about a
dozen of Industrial
property documents that
may include hlnts about
the emerging “dream
technologies™, to appear
during the next few
decades.

These documents and their
future perspectives are
perhaps worth of a short
discussion at Jules Verne’s

Corner.

Europdisches
Patentamt

European
Patent Office

Offlce européer
des brevets

Espacenet search results on 23-10-2011 11:39

Results page 1
Appraximately 19 results found in the Worldwide database
implant artificial vision in the title or ahsiract

Publication Title Fage
W0O2011120540 (A1) RETINAL IMPLANT AND VISUAL PROSTHESIS... 2
US20102293584 (A1) Flexible Electrode Array for Artifici... 3
U32011002464 (A1) Intraoccular Implant 4
CN201303989 () Artificial teeth implant 5
US2007123981 (A1) Bag-in-the-lans infraocular lens with._. i
WO2006113411 (A1) OCULAR INLAY WITH LOCATOR 7
US2006106432 (A1) Ariificial vision system 3
WO2004075729 (A2) TELEDIOPTIC LENS SYSTEM AND METHOD FO . 9
US2004088026 (A1) Mulfi-phasic microphotodiode retinal . 10
32004034415 (A1) Methods of implanting an infraocular .. 11
MXPADZ011547 (A) METHODS CF PRE SELECTING A POLYMERIZA. .. 12
WO03043525 (AZ) FLEXIBLE ELECTRODE ARRAY FOR ARTIFICI... 13
US2002087202 (A1) Multi-phasic microphotodiode retinal ... 14
WODODETETE (A2) INTRAQCULAR LENS WITH ACCOMMODATIVE P 15
US6230057 (B1) Mulfi-phasic microphotodiode retinal . 18




Indicative promising documents
retrieved

Publication ) i )
Publication Date Document Title
Number
MULTI - MODALITY NEUROMODULATION OF BRAIN
US2011130615 2011-06-02 TARGETS
SYSTEMS AND METHODS FOR IMPLANTABLE LEADLESS
W02007149936 2006-06-20 TISSUE STIMULATION
SYSTEMS AND METHODS FOR IMPLANTABLE LEADLESS
US2011166620 2011-07-07 BRAIN STIMULATION
SYSTEMS AND METHODS FOR IMPLANTABLE LEADLESS
US2011166621 2011-07-07 SPINE STIMULATION
US2009254146 9009-10-08 DEEP BRAIN STIMULATION IMPLANT WITH MICRO-COIL
ARRAY
IMPLANT, PREFERABLY BRAIN PACEMAKER USEFUL
FOR TREATING PARKINSON'S DISEASE, COMPRISES AN
IMPLANT BASE BODY, ANCHOR GROUPS ON THE
DE102008040573 2010-01-28 SURFACE OF THE IMPLANT BASE BODY, AND
APTAMERS, WHICH ARE BONDED TO THE ANCHOR
GROUPS
US20070239235 2007-10-11 RED LIGHT IMPLANT FOR TREATING PARKINSON'S
DISEASE
W02005102458 2005-11-03 AIRWAY IMPLANT DEVICES AND METHODS OF USE
RETINAL IMPLANT AND  VISUAL PROSTHESIS
W02011120540 2011-10-06 INCORPORATING SUCH AN IMPLANT
US20100229384 2010-09-16 FLEXIBLE ELECTRODE ARRAY FOR ARTIFICIAL VISION




Implantable Neural Stimulator Patent
Documents Number vs. Priority Year

Patent Docs Number vs. Priority Year

Patent Docs Nr
HOI—‘NC&)#O‘IO\IOOLOO
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Implantable Brain Stimulator Patent
Documents Number vs. Priority Year

Implantable Brain Stimulator Patent Documents
Number vs. Priority Year

Patent Docs Nr.
- O B N W ~ o o

985 1990 1995 2000 2005 2010 2015

Year

—e— Patent Docs Number per Year
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Brain and spine implantable
leadless stimulation

19y United States

J5 20110166610A1

uz Patent Application Publication (o) Pub. No.: US 2011/0166620 A1

Cowan et al.

(4 Puh. Date: Jul. 7, 2011

NID Y i
BLE LEADI
STIMULATION

(75)  Invemiors:

Assignes: EBR Systens, Ine. Sussvvale, CA
(Us)
(20 Appl. No. 137,432
(12) Filed Jan. 14, 2001

Related US. Application Data

(62)  Dwsion of applacation No. 1 12, filed on Jun.

18 2007, now Pan. No. 7,854,904

Provisional application Mo, 60505330, filed on Tun
20, 200,

RFU"/'(I/ ——
; 3
. 1

Publication Classification
31 Ine, CL
ABIN 1436 (20064 }

(32) LS.l .. GUTHE

ABSTRACT

Systems and methods are dischosed o stimulate bran tssue
joms sich ns movement disorders, pain
sclosed invention u

inplanted device s comverted t
he comveried electrical enengy is used
by img o  RIETRY 13 B6C
site. The vibrationsl eneryy i geverited by a controller-
eransmitter, which could be either implanted oy located exter-
eally. The vil s receved by & receiver-stini-
hin the keaiie.

. the hrmin. As 2
enl, the implantable receiver-stimulatar
stimulkaes the brain sites thet are effective in ahering beain
activity.

Acoustic Energy
Transmission

2

19y United States

US 20110166621A1

uz Patent Application Publication () Pub. No.: US 2011/0166621 A1

Cowan et al.

(43) Puh, Date: Jul. 7, 2011

ANTARLE
STIMULATION

(75)  Invemtors: Mark W, Cowun, Fremont, CA

hssipnee: EBR Systens, Ine. Sussyvale, (A
(Us)

(213 Appl. No. 13047,419
i22) Filed Jan. 14, 2011

Related LS. Application Data

(62)  Dwvssion of applacation Na. 11 74, filed on Jun

18 2007, now Pant. Nie. 7,899

Provissonal spplacation Mo, 80805 315, filed on Jun
20, 20K,

Acoustic Energy
Transmission

RF link

Pullication Clasification

(20064 }

ABSTRACT

wtems s wetheds are diselosed w stmulate spine tssue
re il o ch s pasin szl spirsal mjuey. The
invention uses electrical stimulation of the spine, where
vibgtional enengy from o sou recenved by an imiplanted
device and coaverted tn electrical enerpy and the comverted
elevizieal enengy is used by implanted eloetrodes o stimulsse
the ined hrain site. The vibriona] eneyy is gen-
eruted by 8 contreller-transmitier. which could be located
either extemally or implanted. The vibrationsl enengy is
received by a receiver-stimukuor, which could e located in
the varioss regions an around the spise. The implantable
ser-stinvalatee stimulates different lecations m the spine

region to provid therspeatic beefit

SYSTEMS AND METHODS FOR

IMPLANTABLE LEADLESS BRAIN

STIMULATION

SYSTEMS AND METHODS FOR

IMPLANTABLE LEADLESS SPINE

STIMULATION
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Deep Brain Stimulation and an
Aptamer Chip-coating Technigue

U5 20090254 14641

Il
sy United States

iz Patent Application Publication v Pub. No.: US 2009/0254146 A1
Bonmassar et al. (43 Puhb, Date: Oct. 8, 2009

(5] DEEP BRAIN STIMULATION IMPLANT Related LS. Application Data

e (i) I;n:'i;.hu-.ll spplication No, 612,070, filed on Apr
3, 2008

(761 Invemiors: Tilorgio Bommassar, Lexingion, Publicathon Classlfication
BA (LS Tumalainen. .
Boston, MA (USY; Bruce Rusen, &0
Lexingson, A LS -

lum\]\-..mu» Address
QUAR

An implant lor deep brain stimulation {E3) has

ebectromnagnetss ncrocnils dispersed over the length of e

implant. The microcoils produce magoetic ficles that are

directec] into, and induee curnent in, the sdjacent brain issoe.

I'Iu. |n||mm||x mary be selestively c||'u.r|n=’<| bﬂ dln.vc ik
targeted

210 Appl. No 1218324 il

G Ao |l||p||l|l| uwfulm-.lunl]mL_m(n.nlmkmnmrh\',
wilh the deep the briin susch

Filed: Apr. 3, 2004 a5 Parkisson's disease, drug addiciicn, and depressioe.

. o | | PULSE | !
MEMORY GENERATOR[™- 13
58~ PROCESSOR| | !
TELEMETRY | swircw
t] N ] MATRIX
1607 54 56—
POWER
SOURCE
e
i

. = e e

aa ' DE 10 2008 040 573 A1 2010.01.28

Bundesrepublik Dautschland
Deutsches Patent- und Markenamt

Offenlegungsschrift
(21) Aktanzeichen: 10 2008 040 573.6 e AGTL 27/34(2006.01)
(22) Anmeldatag: 21,07, 2008 ABIL 2754 (2006.01)
(43) Offenlegungstag; 28.01.2010 ABTL 27/50{2006.01)
ABIL 31A0{2006.01)
(71) Anrlder: (56 Filr die: Beurtedung der Patentlihigkeil in Belracht
BIOTRONIK VI PATENT AG, Baar, CH zu ziehenae Druckschrifien:
DE 102007 016151 A1
(74) Verireter: ) DE 10 2007 DO3708 A1
Lindner-Vogt, K., Dipl-Phys., Pat.-Anw., 70450 BE 60204 158 T2
Stuttgart WO D4DS5153 A2
wo 0240 075 A1
(72) Erfindar:
Borck, Alexander, 81086 Aurachtal, DE; Gratz, we o BTS A2
Matthias, Dr., 91054 Erlangen, DE
Die folgenden Angaben sind den vom
Rechercheantrag gemal § 43 Abs. 1 Satz 1 PaIG ist gestallL
(54) Bazeichrung: Aptamar und

157) Zusammanfassung: Die vorliegende Exfindung betrifft
ein Implantat, umfassend oder bestehend aus sinem mp-
lentatgrundkdrpes, iner eder mehraran, glaichan oder ver-
schisdanen Ankargruppen auf der Obediache des Implan-
Latgrundkirpers, einem ooer mehreren, geichen oser ver.
acheedanen Aptameanen, e an das oder die Ankergruppen

sind, dadurch . dass die Anker-
gn.ppen gleich cder verschieden ausgewzank werden aus

Aptamer beschichtetes Implantat, Herstellverfahren und Verwendungen

DEEP BRAIN STIMULATION IMPLANT

WITH MICROCOIL ARRAY

e ST TS S

L fir eine Einfach-Bindung oder -0- slehl,

M fir eine Einfach-Bindung ooer -[CH,-CH,-0), staht,

x fior ging Zahl. ausgewsdhlt aus der Gruppe, bestehend

aus 1 bis 25, steht und

y fir ene Zahl. susgewshit sus der Gruppe, bestahend

aus 1 bis 25, steht,

sowie diren Salee und Hydrale und die Aptamere 5o aus-

gerichiat sind, dags sie ) ein oder mefvers physiologische
wines hichen oder Crga-

nigrws undieder i) ein cder mehrere syalemiash verab-

raichte unter p qen n

sinem oder tarischen O i bindan

sawie ein Verfahren zur Herstelung eines erfindungsge-

mafen Impl Bowie d8e won

gen der aligemeinen Farmel (1)

(REO),[O)P-LICH,) MR (1} als Ankergruppen Fir Biorme-

lekille aus ...
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Red-light emitting Implant and airway
Implant for Parkinson's Disease treatmen

COOPERATION TREATY (PCT)

I III I| IIII l ].II"I l l CIZVINTERRATIONAL APPLICATION PUBLISHEI UNDER THE PATE

LIS 200702392
usy United States (19) World Intellectual Property
iz Patent Application Publication (v Pub. No.: US 2007/0239235 A1 . f::f;::gf:u y
DiMauro et al, i43) Pub. Date: Oet. 11, 2007 °
{435 International Publication Date {10} International Publication Mumber

(22 Filed: Jun, 12, 2007 3 November 2005 (03.11.2005)

WO 2005/102458 A2

()

Reluied U3, Appication Data (S1) Internationsl Patent Chsssifiention”  AGZB 1808 (T4) Agent: KASER, Matthew, B.; Bell & Associales, Suite

100, 416 Fanston Avenuse, San Francissa, CA 94118 (US).

fventors: Thomas M. DM are. Seuthbonougl.
s); (62) Divisaon of application Mo. 11079, 784, fled ca Mar.
14, 2005 (21} International Application Mumber:
PUTUSTOOSDIIZEL i) Designated States (undess othe i indi
Publication € lassiication ied of natiomal protection ava
(22) Internationsl Filing Date: 19 April 2005 (19.04.2005) AT, ALL AZ, BA m

e, ;;u every

1lnmk nee. Itl {118}

(285) Flllng Langunge: Linglish
(\|m>]\||||l.|u.|. Addns: [T
PHII JOHN (261 Fubilication Langunge: English
. ; ) ARSTRACT P, .PH.I" I'l.l(ﬂ]. RL
4 DN PLAZA . . (30) Pricrity Duta: I, ™,
NEW BRL \wll(‘k NI OS933TE (U5) This inventioa relstes o an amplantable devive that delivers NS, 10 A 2004 (1904 2004) 1S A, IM, T,
an effective amounts of red light o the substantia nigm s ey i S Skl
Apgl. No. /761,708 wreatment for Parkinson's Disease (P N

84) Designubed Studes funless othenwise indicaied, for every
Kireed eof regional prorectio labe J; -’\IUHI[HH- G,
{'IM KE, L5, MW, Mi NA,

urasian (AN, .'\J BY, K

(71 Applicunt (for all des
BOARD OF TRUSTEES,
JUNIOR UNIVERSITY [US/L)
Fala Alio, CA 94306 (LIS},

naied Siaies except U

1705 Bl Caming Real,

(72) Trventors; and
(75) InventarsiApplicants (for U5 onlyls WALKE, Amrish,
Juyprakash [USAIS] 1705
CA 4306 (LIS1, JOHNSON,

D306 (US), WO, Russel]  Published: )
[LISATS]; 1705 E| Camiri: Real, Pako Alk, CA 943068y, Withow! intrmational search report and o be repbiished
ANDERSON, Evan [US/US]; 1708 EI Camin Real, Balo et receipd of thar report

Alw, CA #5306 (US) RICHARDSON, Kelly [USTS]:
1705 Bl Camino Real, Palo Alo, Ca 93306 (U5), MAR-
TIN, Kemneth [USAIS]: 1705 Bl Camine Real, Pale Ao,
A 04300 (LIS),

(54) Title: ATRWAY IMPLANT DEVIC

AND METHODS OF USE

(57} Ahstract: The invention is drawn o srway implant devices that can alle-
vinte and remediate the effects of dysphagia and aspiration that eccur under a
wiike range ol elinseal conditions, such @ Parkinaon s diorders, Al s
disease, or sirake. The devices can furiber be used o recuce the sk of onset
spdratson preamsnsa e these and many other elinleal conditons,

™~

al

RED LIGHT IMPLANT FOR TREATING
PARKINSON’S DISEASE

!
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u
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Retinal implant and flexible Array

supporting Artificial Vision

UNDER THE PATENT COOPERATION |
(RN AR T

(10} International Publication Number

WO 2011/120540 A1

{12} INTERNAT

{19 Workd Intelle
e

ONAL AFPLICATION FUBLISE

1 Property Organizotion
ationil Bureu

(43) International Publication Date
6 October 2001 (06, 10,20011)

(513 Intermational Patent Classification:
ABIN 1236 (2006.01) ABIF %08 (2006.01)

Application Number:
PCT/EP20100002112

(81} Designated States funlesy arberwise indiomed, fir every
Kimd eof raarizmad prose vailed AE, L,/
AD, AT, AU, AZ, BA, 3, ]!Il. B, BW, BY, BE,
CA, CH, CL, CN, CO, U, 3E, DK, D, I)i]
D&, EBC, . E! ¥
HN, HR I|[.I 'II} n

(213 Tntermaho

(223 Intermutional Filing Dute:
1 Agril 2000 {01 94.2010)
(25) Fillng Language English

(261 Pullication Langusge: English

LS50 I IN-
S AG [CHCH] B4

i R, l.lt Illl HLI, EI
MC, ME, MT, NL, NO, PL, PT,
B, CF, CG, CL OM, GA, (l\.iﬂ.‘.t-w.
T, T,

TKF Hﬂnh'ﬂl!t‘li [DE
Bann (DF),

iT4) Agents: GEHEIG, Fnlllp el al; GRAF VON STOSCH,  Publkhed
Prinzregentenstrasse 22, B0538 Mimchen { DEL

er=8ir. 4,5

= with intermasio

il search repard A 2130

RETINAL

M

PLANT AND VISUAL PROSTHESIS INCORPORATING SUCH AN IMPLANT

WO 201 l:"l 20540 A1

(54) Tithe: RETINAL PMPLANT AND VISUAL PROSTHESIS INCORPORATING H AN IMFLANT

caiure means e capliring am image
i sources {12) arfanged
ot sttt (11 for stiviubating nerve aells of the etin .uhnum each of the plumlng gt sorisfins (120 5 com-
it infrared radistion to stimalate soc or mone nerve cells in response %o @ Tespective stimulation signal derived from
the image signnl

s United States

U5 2010012938441

az Patent Application Publication (0 Pub. No.: US 2010/0229384 A1

Krulevitch et al.

143, Pub. Dare: Sep. 16, 2010

EARBRAY FOR

FLEXIBLE ELECTR
ARTIFICTAL WTSI0N
(76)  fnveniors: Peter Krulevitch, Pleasantan, CA
(UIS5); Demnds 1L, Pedla, Roseville,
MM LS Mariam N, Maghribi,
Dravss, CA (LIS Julie Hamilton,
Troew, O (LIS); Mark 5.
Humeaymn, Lo Capada, CA (US];
Jumees D, Weiland, Valencia, CA
(US)

Comespandence Acklmess:
Lawrence Livermore National Secarley, LLC
LAWRESCE LIVERMORE NATIONAL LARD-
HATOWRY, POy BOX BUE, L-T0%

LIVERNMORE, CA 94551-0808 {L'5)

Appl. No. 12787,182

iled= May 25, 210

Related 115, Applicutian bata

V60 Divaston of spplicatzon Mo, 117345,190, filed on Ot
10, 2006, Drvisson of application Mo 1 115,676, filed

en Aps 3, 2002, sow abandoned, whsich is o costinu-
aticm of application Mo, 09002248, filed on Mow, |6,

2001, norw Pat 146,281,
Palrlicathen Class fieation
31y lat.CL
05K AR (200600 )

LS. Ol

(=] ABSTRACT

g s |u||'|Lml The implam consists sfa polymer
substmte mode of & compliant material such oz poly|dimeth-
vlsilonane} or PFDMS, The pelynser substrate & conformabde
e The shape ol the retinag, Elecimdes and conduetive kads are
embedded in the palymer substrte. The conductive Jeads and
the electrdes transmii the signal representing the imege
the cells in the retina, The sipgasl representang the lege
shuwnn babess oells an U retina.

FLEXIBLE ELECTRODE ARRAY FOR
ARTIFICIAL VISION
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Monitoring and manipulating
brain functions

Techniques for monitoring and manipulating
brain functions are developing rapidly.

However, we still do not know precisely the
Interactions of the different systems of the
brain.

There are still “grey zones™ concerning for
Instance:

The connection of a particular brain abnormality and a
potential future psychopathology.

The influence of medication, of electronic and of
biological implants on the beliefs, desires, intentions and
emotions that constitute the human mind.
Therefore, the Industrial Property document
search has been focussed to Include fields of
cardinal social importance.

17



Social and Ethical Implications

However, our dream could easily become a
nightmare, if the social, economical and cultural
Impact of these future technologies is being
neglected.

Brain implant technology is loaded with risky
and almost terrifying implications, related to
thoroughly altering the kernel of human nature.

Restoring and Monitoring Neural Functions for
Therapeutic Purposes is necessary and morally
quite acceptable.

However, Controlling, Modifying & Enhancing
these functions, although presently not possible,
constitute a cardinal emerging threat for the
Mankind, concerning, both, the Biological and
the Social aspects of the Human Personality.

18



Ethical Issues related to Neuroimaging
and Neurotechnology methods

Not only “Brain-Chips”, but also
Neuroimaging and other Neurotechnology
methods, possessing also the potential of:
Revealing unconscious attitudes;
Detection of deception;
Other relevant ethical problems concerning the
conception of human nature and features;
have attracted our attention

The associated potential ethical and legal
Issues taken into account are concerning:

Privacy intrusion aspects.

Reliability and validity aspects of predictive
Neuroimaging.

19



Brain Enhancement related
Ethical Issues

Brain enhancement methods and emerging
options are concerning:

Attention.

Alertness.

Memory.

Mood.

Happiness.
The associated potential ethical and legal issues
are concerning:

Safety.

Competition.

Alteration of the human-specific conditions.
Neurotechnology methods and options might

Induce ethical problems concerning features and
the overall conception of human nature.

20



Mental vs. Brain states

Neuroscience seems

to show that mental

states may be reduced to brain states,

possibly even to a

opropriate quantum-

mechanical electron population states.

Such approaches anc

concepts of:

first, the nature and the identity of the human

personality;

second, its relation
under investigation;

to the bodily functions

gives birth to serious moral-religious
and/or ethical-legal questions, outlined In

the following slide.
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Crucial guestions appraised

First, the direct correlation of personal
responsibility and liability with specific
(still to be Investigated) neurobiological
brain processes.

Second, the eligibility of psychiatric (?)
treatment of mental disorders as “plain”
brain diseases.

Finally, @ CNS-enhancement techniques
undermine the traditional belief (religious
or natural) of the existence of the unity
and autonomy of the human personality.

22



Benefits of the retrieval and evaluation of
Patent Documents

We are searching Patent Documents
INn the hope to reveal implicitly stated
Neuroscience related ethical and
legal emerging issues.

The retrieval and evaluation of:

technical-economical-legal Patent and
other related Documents,

rather than or complementary to
traditional applied philosophy essays,

offers twofold benefits:

23



Granted vs. “surviving” Patents

he first benefit is that the Industrial
Property rights related necessary
expenditure, reduces dramatically
the number of granted and especially
of “surviving” patents, compared to
academic scientific papers.

hus, the collective technological and
capital-investment trends are much
more reliably “mapped” on the
patent-trail to be created.
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Time necessary between first
Publication and Industrial Employment

The second advantage Is that there is
usually enough time between the first
publication of an Important patent
application and the incorporation of the
described innovation into the Iindustrial
main-stream.

This time period allows for at least:

The spotting of critical ethical and legal issues,
demanding cautiousness.

The restraint In their application, and
eventually appropriate legislative action for the
protection of the general public.
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Conclusions

It does not really matters, whether our
prediction about the future course of
Research and Development is accurate or
not.

However, appraising and assessing In
advance all relevant ethical issues, related
to each emerging technical aspect, Is a
mandatory prerequisite, in order to keep
this extremely sensible field of Science
and Technology serving and not
dominating the public.
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