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IPO>XOXH: Ot mAnpoopieg mov TEPLEYOVTOL GTIS GEAIDES TV CNUEIDGEMY OVTOV EYOVV (G
KOpl YN epyacieg GAA@V, emotnuovikd apBpa ce O1eBvi] mEPLOdIKE Kot 10TOGEAMOES
TavemoTNUiov 1 eBvikdv opyavicpudv ond tov kvPepvoymdpo. Iapd v mpoomdbeia vo
HETOQPOCTOVV O TNV AYYMKN YADGGA, 0EV NTOV EPIKTO GTO GTEVA YPOVIKA TEPOMPLL TNG
avdAny”Mg OWaoKaAlag Tov pafNUATOg amd T OACKOLGH VO, UETOPPUGTOVV OAEC Ol
ONUEIDCEIS/SOPAVELES TTOPOVGINGTC TOL HOOLOTOG. ZNT® TNV KATOVONOT) GO,
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% Néec taoeic oty latpixy Dok, tyv Kiwviky Myyovikiy kou o

Buoiaztpiky Teyvoloyio

H o¥yypovn tédon otnv Broiatpuki] £peuva kon Tpaén £xel To00g TOPIKAT® 6TOYOVS, TOV
K0O16TOUV ECUIPETIKG G UAVTIKI] T OLEMICTI|LOVIKI] GUVEPYUGIN TOAALMDV ELOIKOTITOV:

1.

Ievetucn owayvoon (Genetic diagnostics)

2. ZvoKevég IIKPOOKOTIKMV dractdoe®v (Microminiaturized devices)
3. lotpun amewkévion (Medical imaging)

4. I'evetucn Oepoancia (Genetic therapy)

5. Teyvntd 6pyava (Artificial organs)

6.
7
8
9
1

Avdyvoon ka Ogpaneia pe laser (Laser diagnosis and therapy)

. EAdpota eneppfatikéc owaracers (Minimally invasive devices)

. Awotagers wrounyavikig (Tissue engineered devices)

. Avdyvoon vroponBovpevny and vroroyrotég (Computer-aided diagnostics)
0. Négg ovokevig/@appoka/Broloyikd mp

oiovra (Device/drug/biological products)

- implantation of prosthetic devices

- transplantation of natural organs

© R.0. Ritchie, 2004




BIONIKH

To Bépa g avtrypaeng, g pipnong, kot g ekpuddnong and ) Proroyio ovoudodnke
BIONIKH on6 tov Jack Steele, tng [Tolepikng Agpomnopiog tov H.ILA. to 1960 oe pa cvuvedpioon
otn Pdon [Morepukng Aegpomopiog Wright-Patterson oto Dayton tov Ohio. To 1969, o Otto H. Schmitt
énhace tov 6po BIOMIMHTIKH, yio va weprypayetl ta napandve. O topéag avtdg mpocdtopiletan
OM0 Kot TEPIoCOTEPO KAOMG avadvovTon véa BEpaTa TG EMOTAUNG Kot TG QaproouEvnG unyovikne. H
véo oyeTtikd emotnun e Blovikng kor tng Bloppuntikig ovImtposomevel T PEAETN KOl TN
pipnon Tov pedodwv, TOV oyedimv Kol TOV 10dIKEGIOV TS QUone. Eva pepikés and tic Pacucég
duadkacieg Kot oyl TG PUONG UTOPOVV VO OVTLYPOPOLV, VILAPYOVY TOAAES 10€eC amd Tn VoM 7OV
Tpocapuolovial KOADTEPO €6V TPOKEITOL VO YPNCIUEVCOVV OTAQ MG EUTVEVLCT|, YPTCLOTOUDVIOG TI
avOpomoyeveig tkavOTNTEG.

H Buovikn (mov onuepa amokaAeital emiong YPprowkd Xvotipata) pmopetl vo optotel emiong og 1
abénon M N AVTIKOTACTOON JLOSIKOGLDV KAl AEITOVPYIOV TOV avOpOTIVOV AKPOV HECH UNYOVAOV TOL
eléyyovtol amd ta avOpodmiva vevpikd cvotiuato (cvumdcio Brovikng, 1960). H Biovikn épyeton
eMioONG VO ONUAVEL TNV EPOPUOYN TNG YVOONG TOV {OVIOVAOV OPYOVIGUAOV TN AVGN TPOoPANUAT®V
eQappoopuévng unyovikng. H ovolaotikn wtoynq g Blovikng, tovAdylotov oe xamowo mepiodo,
APOPOVCE GTPATIOTIKEG EQPOPUOYEG, Yoo avamTuEn Tponypévov eEomAopov mov Ba cvvdvale Tig
OLVALELS TOV TEYVNTOV UNYAVIKOV CUCTNUATOV LE EKEIVEG TOV OVOPAOTIVOL EYKEPAAOV.

H éuepaon kat otig 800 mpoceyyicelg (Brovikn kot Broppntiki) eivotl va epoppootel n yvoon tov
Blrodoyikdv opyovioUdV Yoo Vo AVCEL TO TPOPANUOTO  EQOPUOCUEVNG UNXOVIKNG 7OV OEV
TEPAAUPAVOVY aTOPUITITOS KATOl TTTuy TG Prodoyiag.

Proceedings of the SPIE Smart Structures Conference, San Diego, CA_, SPIE Vol 5759-02, March 7-10, 2005 SPIE @ copyright 2005

Biomimetics: mimicking and inspired-by biology

Yoseph Bar-Cohen,
Jet Propulsion Lab. California Institute of Technology
4800 Oak Grove Drive, Pasadena, CA 91109-8099,
vosi@jpl.nasa.gov. web: http:/ndeaa.jpl.nasa.gov

ABSTRACT

The evolution of nature led to the mtroduction of highly effective and power efficient biological mechanisms. Imitating
these mechanisms offers enormous potentials for the improvement of our life and the tools we use. Humans have always
made efforts to imitate nature and we are increasingly reaching levels of advancement that 1t becomes significantly
easier to imitate, copy, and adapt biological methods, processes and systems. Advances i science and technology are
leading to knowledge and capabilities that are multiplying every year. This brought us to act beyond the simple
mitnicking of nature. Having better tools to understand and to implement nature’s principles we are now equipped like
never before to be mspired by nature and to employ our tools in far superior ways. Effectively, by bio-inspiration we
can have a better view and value of nature capability while studying its models to learn what can be extracted, copied or
adapted. EAP as arfificial muscles are adding an imporfant element in the development of biologically inspired
technologies. This paper reviews the various aspects of the field of biomimetics and the role that EAP play and the
outlook for its evolution.

+ Teyvnra 6pyava

‘Eva teyvnté opyavo eivar €va Opyovo mov Kataokevdaletor amd tov dvOpomo kol to omoio
EUPLTEVETOL GE EvaV AVOPMOTO Y10 VAL OVTIKOTOOTNHOEL £Va. QLGIKO 0pyavo. Mepikd Opyava mov €xovv
eueuTevdel emTuy®g oToVG AVOpdTOLG €lval TO TEYVNTO PaTL (OTNV TPAEN €lvol L0 POTOYPUPIKN
pnyovn pe €va eEUTELUO GTO OMTIKO VELPO TOL TOPEYEL UOVO TOAD UEPIKN AEITOLPYIKOTNTA), M
TEYVNTN KOPOLE, O TEYVNTOS VEPPOGS K. 4.



+ MIKpEC EPPUTEDGLUES GUGKEVES: KOYALAKd EHPVTEVUATA

Ta koyMakd gpputedpata tepthappdvovyv cuvnbmg Ta e&ng:

¢ 'Eva pxpdemvo, 1o omoio maipvel Tov xo omd 1o TEPPAAAOV.

e 'Eva emelepyaotn @oVNc, 0 0moiog EMAEYEL KO TOKTOTOLEL TOVG NYOVG 7OV AapPavovTot
amd T0 LKPOPMVO.

e 'Eva moumd ko £va OEKTN/d1eyEPTN, 01 omoiot AapPdvouy To GYUOTO Ad TO ENEEEPYAOTN
(QMVNG KOl TO LETATPEMOVY GE NAEKTPIKES MONGELC.

e  Mia cvototyio NAeKTpodimv, N omoia eival opada NAEKTPOSIMV TOL GLAAEYEL TIG WO OELG
a0 TO O1EYEPTN KO TIG GTEAVEL GTIG SLAPOPETIKEG TEPLOYES TOV OKOVGTIKOV VEDPOU.

: AUDITORY
MICROPHONE NERVE

IAELANT CCMCTTTEA
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ELECTRODE ARBAY

2ynqua 1. To koyliaxo supvrevua Clarion. O nyoc laufavetar amd Evo. pIKPOPWVO, TO
OT0I0 EAEYYETOL QIO EVO. LIKPO-DTOAOYLTTH (0EV QOIVETOL OTHV EIKOVA.), KOl ETOL UETOOIOOVTOL
NAEKTPIKG  GHUOTO, OTO EUPUTEDUC UECW UETOOOONS UE  poolocvyvotyTo. Meta v

OTOKPOTTOYPAPNTH TOV OHUOTOS, T oOVOETO, NAEKTpOdIo. evepyomolody kot' evbeiav ta
VEVPLKG, KOTTOPO, TOD UETAOLOOVY TIC NYNTIKES TANPOPOPIES OTOV EYKEPOLO

And to: “Introduction to cochlear implants”, by Philipos C. Loizou
Tutorial article on cochlear implants that appeared in the IEEE Signal
Processing Magazine, pages 101-130, September 1998.
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2ynua 2. Koyrioko uocysoua kor ta uépn tov

To oyuo 2 mapovoialer, ywoo mopddstypo, TN Aertovpyio €vOg TETPO-KAVOAOL
KoyAlokoU pooyevpatoc. O Myog AapPavetor amd éva pkpOP®vVo Kol oTtéAvetal oe €val
KIpoOTo enefepyaosty opdiog (Hkpov peyéBovg) mov opiétor amd tov acbevi. O Myxog
vroPaireTon £tol o€ emeepyocio, HEG® EVOG GLVOLOL TEGGAPWV LOVOTEPATMOV PIATP®V TOL
popdlovv to akovoTkd KOUo o€ Técoepa kavdia. Tlapdyovrar €tor niektpikoi maipol
pEVUOTOC e TAATN avdioya tng evépyelag KaBe kavailov katl oPipalovrorl ota T€6GEPQ
NAEKTPOOLD, UECH G cLVOESNC He padtocLyvotnTeG. Ta oxeTiKd TAGTN TOV NAEKTPIKAOV
TOAUDV OV UETOPEPOVTAL OTO, NAEKTPOOIO OTEWKOVILOVY TO QACUATIKO TEPLEYOUEVO TOV
onuatog €wooov (oynua 2). T'o mapddetypa, €dv to onua opMoag mepéyel Kvpimg
TAnpoeopic VYNANG cvyvotntog (m.y., /s/), TOTE TO TAATOC TOL TOAUOD TOVL TETOPTOV
KavoAtov Oa efvar peydho oyxetkd e to TAATH TOV TOALGV Tov Kavolov 1-3. Opoimg, edv
TO ONHO OpIATOG TEPLEYEL KUPIMG TANPOPOpia YouUnAng cuyvotntag (.., povhev /o/) Tote T0
TAGTOS TOV TOALOD TOV TPMTOV KOl TOV OEVTEPOL KOvaAloD Ba elvarl peydlo oyETIKA LE T
mAatn TV kovolMav 3 kol 4 (oynua 2). Ta nAektpdola emopévas deyeipovtol COLPOVO LE
T0 evePYELOKO eMimedo kdbe kavalioh cuyvotnTag.

To xoyMoaxd poocyevpo givor Paciopévo oy 10€a OTL £Y0LV OMOUEIVEL OPKETEC
OKOVOTIKES VEVPIKEG tveg Yo S1€YEPOT GTN YELTOVIA TOV NAEKTPOdi®V. ATO TN GTIYUN TOV
deyelpovtal o1 vevpikeg iveg, TupodoTovV Kot O1adidoVV VELPIKEG DGELS (TOALOVS) GTOV
eyképaro. O eyk€PaAog Tovg eppnvevel mg Nxovs. H éviaon tov nyov mov yivetar avtidnmm
e€aptiétonr amd TovV aplOpd TOV VELPIKAOV WOV TTOL EVEPYOTOLOVVIOL KOl TOLG pLOuovg
TLPoddTNoNG TovG. Edv evepyomoteitar £vag peydrog aptBpdc vevpik®dv vedv, o Nyog yivetal



avTIANTTOC ¢ duvatdg. Avtibeta, edv evepyomoteitan Evag HKPOS aptBUOS VEVPIKMV VAV, O
Nyog yivetoaw avtiAnmrog Ommg porokos. O aplBuoc Tov vev mov gvepyomolovvtal givorl
oLVAPTNOT TOL TAGTOVS TOV pevuaTog OEyepons. H évtaon tov Myov umopetl emopévag va
eleyyOel petafdirovtog To TAATOC TOV PEVUATOC OEYEPOTC.
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Discrimination of musical pitch with cochlear implants

Sabine Haumann, Roland Mdhler, Michael Ziese and Hellmut von Specht
Otto-von-Guericke-University Magdeburg, Germany, Department of Experimental Audiology and Medical Physics

= Experment 1: The stimu® were presented 1o C subjects and a nomal hearing contrizl group.

= Expenment 2: Here the stimuli were processed with a simulator of the MED-EL C40+ system and presented
to mormal hearing subjecis.

Cl Simulation
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Transfarm

Faor the simulaions a sine wase woooder which represents the MED-EL C15+ coding siralegy was usedl s funciion Is shown above
First the way flle was bandpass fikered Into 12 bangs. Then the envelopes weare extracied Tor each band by Hib= Tansfome. With 3
noninear maplaw the acoustic simul were comvetad 1o helr slecirica representation and scaled for 2ach charme! with Sypical Mibing
parameiers bebween 2 threshold level and the maximum comforiable level. Then sine waves with the center frequency of each
charmel were moduiahsd with the signal. Last ihe signals of 3l channsls were added, loudness equalized by scaling them 1 1he
same mis valle and saved a5 wav e

Frequency Range Experiment 1

Paradigm ¥ § E': ri: 22 ¥ % i
The paradigm is illustrated on the right. The 'E ﬁ - 5B A § % n o=
stmuli consisted of a wice playsd randomized | — #. - H
reference fone and a higher target tone which —— 1 1:" —

should be identified by the subjects. Yo fo #2a ¢

n Experiment 1 the unprocessed stimull were Reference Tomes Flaximum Interval

presented io Cl subjecis and a normal hearing
control group. The freguency rangs |aid betareen

33 {108 Hz) and DS (527 Hz). Reference tones Frequency Rangs Experinent 2

were G3 (196 Hz), G&3 (208 Hz), A3 (220 Hz), 22222 £ f I
A=2 (233 Hz) and H3 (247 Hz). The range of R TEE T8
values for the interval la'd between one semitone |@ P —— 1k t"‘ - 1:" . |I
imincr second) and 15 semiones (minor decime). ' #' = *'_ = ]

n Expenment 2 the processed stmuli were ! - -

presented to mormal hearing sulbjects. Here the Aeference Tones Maimum Interal

frequency range was rased and covered C4 [262

Hz) to G5 (784 Hz), and the reference tones were ¥ H ¥ T

C4 (262 Hz), C#4 (27T Hz), D4 (204 Hz), DE3 i 2 = Z
{211 Hz} and E4 (859 Hz). Here the valus range Eé 1 - 3 ﬂ |£ I i F -t H
for the interval covered one semitons to 17 semi- = - o ﬂ-.i #;’ -
tones (undecime). -¥- A

Imterval; B semitones Irterval; X semiforsss
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Fourier Analysis: the complex wave al the lop
can be decomposed into the sum of the three
simple waves shown below.

+ O koyhiag muprriov (silicon cochlea), éva kadé mopddsiypo Brovikig

Yrdpyet éva ToAD YvoSTO TPOHYPOALLA, TO 0010 GUVOLALEL AUESH T UIKPONAEKTPOVIKN
Kot ™ Proroyic. O 6TOX0C aVTOD TOV TPOYPAUUATOS EIVAL VO KOTACKEVAGTEL £VoL KOYALOKO
pnocyevpo - emeCePyacTNG YO TOVG KMPOVS TTOV VO €YEL TN SLVATOTNTO VO HEIDCEL TNV
TPEYOVOO. KATAVAA®GON 16Y00¢ TETOwwV emeEepyacT®dV Katd pia taén peyébovg, péow
avaroywkng VLSI enegepyaciog youning toyvoc.

Table 2. Parameters of the human ear

Dynamic Range 120 dB at input
Power Dissipation ~14mW (Estimated)
Power Voltage supply ~150 mV
Volume ~35mm x lem x 1 cm
Det. Thr. at 3 kHz 0.05 Angstroms at eardrum
Frequency Range 20Hz--20kHz
Outlet Taps ~35,000
Filter Bandwidths ~1/3 Octave

Phase locking threshold ~5kHz
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Amo o uabnua ting ZEMPE «XEMINAPIO ®YXIKHY 2005,
epyaoia tov k. I'kovféin AiéEavopoo.

AvTIKEIUEVO UEAETHS TNS EIVAL:

To Proviké pati, n Acttovpyio. Tov omoiov Paciletonr o O1€YEPCT TOV OMTIKMOV
veEOPWV €VOC TPOPANUATIKOV 0QOOALOD, e NAEKTPIKOVG TOAUOVG OO EUPVTEVUEVO
microchip 610 UTpocTIvo 1 610 TG® UEPOG TOL AUPPANCTPOEIOOVG.

Artificial Silicon Retina

STIMULATING ELE GT,_Dﬂ'
ARRAY (BELOW SURFACE

o

Artifical Silicon
Retina in
Subretinal Space

SIGNALPROCESSING COMPUTER CHIP

DATA- AND POWER-RECEIVING COIL Source: Optobionics Corp.

1. Epoevteopo otov 090aipo pe fondntiké eEotepiko sEomiopnod
2. Epgvtevpa €€ ohokipov péca otov 0@0aipno
3. Evoopoatopévn kapepo mave o€ yoaid

* O acBeviic oynuotilel TEMKA e1KOVa Y10 TO TPOG TOPATIPNON AVTIKEILEVO e
TN GLVEVMOT EIKOVOV, OO JAPOPES OTTIKEG YWOVIEC, LE OGAPT) TEPTYPALLUOTA KOl
YPOLOTO..

* ['lveton mpoomabela EKUETAAALEVONG, EKTOC TOL OMTIKOV PAGUOTOG, KOl TOL
vepvBpov, pe ypnon o0Wdowv vmepvBpov, aEov eivar yvootd OtL kdbe copo
avéroyo pe 1 Oepuoxpacio TOL eKmEUmMEL otV LAEPLOPN  TEPLOYN  TOL
nAextpopayvntikov edcouatos. H 6iodog tomobeteiton oy K6pn 10V portiod Kot n
OMOGTOAT] TOV AoUPovouévoL GNUOTOS O KATAAANAN MAekTpovikn Odtaln oTovV
auEIPANGTPOEON YiveTol UE TOAVUEPES VIUATIO UNKOLS ~3cm Kol mayovg 1um.
Avtd Ba €0tve ™ SLVATOTNTO OVOYVAOPIOTC OVTIKEILEVOV OKOUO KOl GTO GKOTAOL.
Amopaitnm mpobmobeon eivar n onmuiovpyion KoTtdAAniov Aoyicuikov, mwov Oo
OPYOUVAVEL TIC TANPOPOPIEC 0o TO VITEPLOPO K 0paTd PACLO.

* Oco pikpaivet mn KMpoKo ToOV OWOCTACE®V TOV EUELTEVUOTOS, TOGO
TEPIGGOTEPA MAEKTPOOID. VAL HOVAOL TETPAYMOVIKNG EMUPAVEINS UTOPOLV VoL
‘eméuPouv’ oe ‘AemtdOtepa’ onueion Tov VELPIKOD 16TOV KOl GLVETMG VO, OMGOLV
KOADTEPT OVAALGT] EIKOVOC.




o YUYYPOVES TAGELS TNV OTTTOPLOVIKI] — GTO pio ONHOGIELOT):

10OFP PurLISHING JourMaL oF NEURAL ENGINEERING

1. Neural Eng. 4 (2007) 872-584 doi: [0 10887174 1-2560/4/1/509

Optoelectronic retinal prosthesis: system
design and performance

J D Loudin'!, D M Simanovskii!, K Vijayraghavan'?, C K Sramek'?Z,
- . 2 . 2 W g v Z
AT Ih]ttermckl“, P Hll]El‘_, G Y McLean® and D V Palanker'?
I Hansen Experimental Physics Laboratory, Stanford University, 445 Via Palou, Stanford, CA 94305,
USA
? Department of Ophthalmology, Stanford University School of Medicine, 300 Pasteur Drive, Stanford,
CA 94305, USA
3 Optobionics, Corp. 2462 Embarcadero Way, Palo Alto, CA 94303, USA

Abstract

The design of high-resolution retinal prostheses presents many unique
engineering and biological challenges. Ever smaller electrodes must inject
enough charge to stimulate nerve cells, within electrochemically safe voltage
limits. Stimulation sites should be placed within an electrode diameter from the
target cells to prevent ‘blurring’ and minimize current. Signals must be
delivered wirelessly from an external source to a large number of electrodes,
and visual information should, ideally, maintain its natural link to eye
movements. Finally, a good system must have a wide range of stimulation
currents, external control of image processing and the option of either anodic-
first or cathodic-first pulses. This paper discusses these challenges and presents
solutions to them for a system based on a photodiode array implant. Video
frames are processed and imaged onto the retinal implant by a head-mounted
near-to-eye projection system operating at near-infrared wavelengths.
Photodiodes convert light into pulsed electric current, with charge injection
maximized by applying a common biphasic bias waveform. The resulting
prosthesis will provide stimulation with a frame rate of up to 50 Hz in a central
10° visual field, with a full 30° field accessible via eye movements. Pixel sizes
are scalable from 100 to 25 um, corresponding to 640—-10 000 pixels on an
implant 3 mm in diameter.
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Figure 1. A simplified layout of the general system design

including the goggles-mounted video camera, image processor and

MNIR display. Internally, an extraoccular power supply is connected to

the subretinal implant. The inset shows a magnified view of a small

area of the retinal implant.
In our system design (figure 1), a video camera transmits 640 X 480 pixel
images at 25-50 Hz to a pocket PC. The computer processes the data and
displays the resulting video on an LCD matrix mounted on goggles worn by the
patient. The LCD screen is illuminated with pulsed near-infrared (NIR, 800—900
nm) light, projecting each video image through the eye optics onto the retina.
The NIR light is then received by a photodiode array on a ~ 3 mm implanted
chip. Each photodiode converts the NIR signal into an electric current, which is
injected to the retina from an electrode placed in its center. Charge injection is
maximized by biasing the photodiodes using a common pulsed biphasic power
supply. Since the projected NIR image is superimposed onto electrode in its
center. Based on the stimulation thresholds cited above we plan to provide 0.5
ms stimulation pulses with currents up to 20 uA per pixel, which is five times
lower than the retinal damage threshold for electrodes smaller than 100u4min
diameter [18]. This stimulation current corresponds to 10 nC injected per pulse
and a maximum electrode charge density of 0.8 mC cm-2. Since this charge
density exceeds the safe limit for platinum electrodes (0.4 mC cm-2 [19, 20]),
we use activated iridium oxide film (AIROF) electrodes, which have a safe
charge-injection limit of 1-9 mC cm-2 [21].
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Figure 2. (a) Schematic of the experimental setup for measuring single pixel optoelectronic characteristics. The left terminal is used for
monitoring current and the right terminals for monitoring electrode potential. (b) Cyclic voltammogram of a 75 pm AIROF disc electrod

da

field lens beam
i hemogenizer
|
¥
J
V.. 5r:rurr:¢_-:D
l_l traﬁhmg :

AT b =)
\ W ocuar eve

Figure 11. Near-to-eve projection system design. [t is folded to
decrease the size of the goggles. The eve tracking component is
optional.
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Dialog schema for a learning retina encoder with a human visual system. The resulting RE
and dialog module following an extensive dialog phase in case (1) have to be sufficiently
pre-trained to allow a successful tuning during a dialog phase in case (2). The implant-
carrying, initially blind subject will provide the input to the dialog module based on a
comparison between the actually perceived pattern P' and the desired pattern P, which is
not visible but made known to the subject via another sensory system. Accordingly, the
envisioned dialog in case (2) may be thought of as a combination of "tuning' a multi-dial
radio to a station and producing desired visual patterns with a functionally cryptic visual
pattern generator.



e H ®vown Tov YMKOV Kol 607YpOVES ATOITNOELS 6€ Prolatpikéc eQapuoyéc:

MECHANICS OF BIOMATERIALS: EYE PROSTHETIC DEVICES (OPHTHALAMIC
TANTALUM CLIP/ CONFORMER, ARTIFICIAL EYE, ABSORBABLE IMPLANT,
EYE SPHERE, EXTRAOCULAR ORBITAL IMPLANT, KERATOPROSTHESIS,
INTRAOCULAR LENS, SCLERAL SHELL, AQUEOUS SHUNT )!

. . . . . . 4
Ivaniss Burgos, Daniel Nieves, Erick Rodriguez and Veronica Sanchez

Abstract - Today in order for materials to be implanted
inside the human eye, the material has to follow a set of
regulations set by the FDA. For example these materials
must not react with bodily fluids in a manper that it
could prevent the human body from functioning
properly. With time, pew biomaterials have been
developed that follow these requirements. Some of these
materials are: PMMA, Silicon, Hydroxyapatite,
Tantalum, Polyethylene and Medpor.

Key Words — Tantalum, Silicone, PMMA, eye, stress,
strain, Hydrox yapatite and Enucleation.

INTRODUCTION

In this article we will explain different types of Eye
Medical Devices: Ophthalmic Tantalum Clip, Conformer
Artificial Eye, Absorbable Implant, Eye Sphere, Extra
Ocular Orbital Implant, Keratoprosthesis, Intraccular Lens,
Scleral Shell, and Aqueous Shunt. We shall present
biomaterials for each of these devices: PMMA,
hidroxyapetite, silicon, glass and etc.

Cormnm
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Fowna
Pl —
/
Lens l-r,rf |
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Figure 1. Parts of the eye [2].

intraocular pressure and the distribution of the nutrients and
drugs to the other tissue within the globe [1].

Table 2. Mechanical properties of biomaterials [7; 15; 20]

Properties Unils Tantalum Hydroxyapatite Silicon PMMA
Poisson’s Ratio 0.35 0.28 0.2152 0.29
Hardness Vickers Annealed — 90 3-7 10-80 400

Cold worked-210
Young's Modulus | GPa Tension — 186 17.53 15358 66.9
Torsion - ----
Shear Modulus GPa 649 48,88 6.1 25.5
Yield Tensile MPa 170 38-300 4.83 39
Strenath
Ultimate Tensile hMPa Annealed — 285 3848 4-12 69
Strenath Cold worked-6350
Elongation at g Annealed - 30+ 0.08-3 1000 4.7
break Cold worked - 5
Heat Capacity Je-C 0.153 0.58 1.26 1.5
Thermal W/m-K 344 NA 1.412 0.17
Conductivity
Thermal 10°%C 6.5 NA 26 67.4
Expansion
Density ke/m’ 16654 3160 2330 1200

MNA = Not Available
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Implantation of Silicon Chip Microphotodiode Arrays
into the Cat Subretinal Space

Alan Y. Chow, Machelle T. Pardue, Vincent Y. Chow, Gholam A. Peyman. Chanpmg Liang, Jay I. Perlman, and
Neal S. Peachey

CHOW atal: BAPLANTATION OF BILSOOKN CHIPF MSCROFHOTOINODE ARKRAYS INTO THE CAT SURRETINAL SPACE

cat 349

Figure 2. (a), (¢) Fundus photographs taken at one-month and (b), (d) three months
postoperative for cats 349 and 351, showing that the implant maintains a stable position
over the two-month period that separates these images.
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Electroactive Polymers as Artificial
Muscles - A Primer (J. Y. Cohen)

Ta niextpoevepyd moivuepn (Electro-
active polymers - EAPs) Oeswpovvtar n
Baon Yy TOVG HEAAOVTIKOVG TEXVNTOVG
pvec. Ta EAPs pmopodv vo mopapop-
omBobV katd TPoémO emavaAapfovouevo,
pHe NV €Qopuoyn €EMTEPIKNG  TAOTG
OUEGOV TOV TTOAVUEPOVG, EVD UTOPOVV
YPNYOPO VO ETAVOKTIIGOLV TNV  OPYLKY|
SUOPPMOT] TOVG UETE TNV OVTIGTPOOY|
MG  TOAIKOTNTOG 1TNG  €Pappolopevns
tdong. ' va diepevvnBel n mbavn ypron
TOVG O€  TEYVNTOVG WOES, mopovctdaleTal
€0 o ovvormtiky aflohdynomn evog,
ovtikov  tomov, ovvletov EAP g
VIOYNPLO VAKO TeYvNToL po. Ilapovoid-
Covtat o1 NAEKTPOUNYOVIKEG O1OTNTES TOL
EAP o¢ Enpéc kot vypég ovuvOnkeg pall pe
mv amddoon Ttov oe @option. Omwmg
paiveton HEC® UG OEPAG  OTADV
dokiav, t0 EAP éyet pme vyniq
KOVOTNTA QOPTIONG WG TPOG TNV OVOAOYioL
péalog, to ovvropo YpOvVo amdKpIoNg Kot
™ oxeddV YPOUIIKY omdOKPIoN TOPUUOP-
QMOONG GE oYEon Ue TV epopurolopevn
téon.
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4 Actuators based on electroactive polymers
Hemantkumar Sahoo, Tej Pavoor and Sreekanth Vancheeswaran

Conducting polymers and ionic polymer—metal composites (IPMCs) are among
those electro-active polymer materials that have shown tremendous potential to
make efficient actuators. The volume change that a conducting polymer undergoes
upon electrochemical oxidation and reduction is used to make microactuators,
which find various biomedical applications and can be used for manipulation of
particles of micrometre dimensions. IPMCs undergo strong bending on application
of an electric field. Actuators using IPMCs have space applications. Further
development of IPMCs is being done to make it overcome the present obstacles.
Conducting polymers and IPMCs have gained recognition due to their low cost,
low operating potential and high efficiency.

Sealable microvials: There 15 an mcreas- sample liJ
ing nead for confinement of small sample

bilayer

conducting polymer haxto kesp ﬁ
é eattple

"\.;}d i

B —
¥ =0 volt F=—1wvolt
PPy(DBS) is reduced PPw{DBS) i= oxidized
Figure 4. Schematic representation of
Figure 1. Au/PPy bilayer. Figure 3. Sealable micravial. the robot lifting a glass bead.
744 CURRENT SCIENCE. VOL. 81, NO. 7, 10 OCTOBEE 2001

%+ YVOKEVES HIKPOGKOTIKAVY dractaosmv (Microminiaturized devices)

LEFT:
Figure 2.3: Pre-natal cardiac surgery, showing a
catheter passing past the aortic valve leaflets.

BELOW:
Figure 2.4: Verimetra’s smart coronary catheter

Source: http://www_vertmetra.com/prenata.htm

14 a————

Smari Comonary Catheler ~ Bar Code
by Verimetra o Veiacly S




+ BIOAIXOHTHPEX

OPIXMOI

I. Mo avoAvtik) cuokev| gvaicOntn oe éva Quowkd M YKo gpébiocpa, n omoia
peTaTpENEL pol PLOAOYIKY ATOKPION GE NAEKTPIKO ONUO HETASIOOVTOS TANPOPOPIES
v pa oTtikn drodtkacia.

2. O 06pog YPNOWOTOLEITAL GLYVA KOl Y10 CLGKEVES AVIXVELGNG TOV TPOSIOPILovV TV
GLYKEVTIPMOOT] OVCIAV Kol AAAEG TAPAUETPOVS PLOAOYIKOV EVOLAPEPOVTOG YWPIG ApeoN
xpNomn Poroyik®dv cuotnudtov, T.y. ot Propunyovio Tpopipwy.

B ‘Evog proaisOntipog amotereiton amo:

1.BrokataAvTn
2.uetotpomén

3.evioyuTn

4. enelepyaotn
5.6£060-000vn

Reference

‘Evag Aertovpykog PBroarcOnmipoc mpémer vo £xel TNV TAEOYNQi0 TOV TOPUIKATEO
wTTOV.
1) EvaicOnoia kot duvatdtmra Soyopiopod
2) EmexktikdTnTo Kot ETOVOANTTIKY IKOVOTNTO
3) Taydmra amdkpiong
4) A&omioTtio Kol IKovOTNTO LTOEAEYYOV
5) Avvapikd €bpog
6) No unv emnpedleton amd nAektpikég N meptPariovtikés mapepPdoetg
7) Na €xel ouvdgetla to onpa 5600V Le To TEPPAAAOV TNG LETPNONG
8) Abpxeto {onNe Kol SuVATOTNTO EMCKELNG KO EXAVAYPT|CLLOTOINGNG
9) Twn
H taivopnon yiveton acer g awcOnt)prog apyns He TNV 0T0L0 GVYYVEVETUL 1| HETPIOIUN
mooOTNTO Kol TEPLAAPPavEL Tovg €€NG TVTOVS ProacOnTipoV:
1. Ayoypopetrpikol
2.Ilotevolopetpucol
3. Xopnrikoi
4. Apmepopetpikot
5.0¢gpuidopeTpikol
6.Xtafpkol
7.0nticol
8.AKOVGTIKOI-ZVVTOVIGLOV
9.000piopov



4+ BlooisOnipseg

O PuwowsOnmpog eivor pio avoAvTiKy GLOKELT, 1 Oomoid petaTpEmEL Wi
BloAoyik] amokpilon o€ MAEKTPIKO oNua. AmOTEAEiTOL OO TOV VTOO0YEW,
dNAadN 10 PloAoyKd LAIKO TOL AKIVNTOTOLEITOL GTNV EXPAVELX TOVL alcONTP
KoL avTIOpa LE TOV avaAdTn, 0 0moiog eivatl Kamolo dAAo poplo mov tpoctibetal
GTO OLOALLLO, TOV NETAYMOYEQ, O OTTO10G LETPAEL TN PUGIKOYNUIKY LETABOAN Ko
umopel va €ivor aKOLGTIKOC, OTTTIKOG 1 NAEKTPOYNUIKOC KOl OO TO NAEKTPLKO
TUqRa, T0 omoio AauPdvel To ofuo amd TO UETAYWYEN, TO KATOYPAPEL KOl TO
exkppdlel vwo popen petpnoeov (Ewova 13). Avdioyo pe v mpog HeAE
avTidopaot ot froacOntpeg Katatdosovtal o€ PLOKATAAVTIKOVE, GTOVG OTO10VC
0 Vodoyéag umopel va givar EvCupo, KOTTOPO N 16TOG KOl GE PlocVyyEVIKOVG,
Omov 0 vodoyéag uropel va eivar DNA, RNA, 1 avticoua.

v e©
e—
-0
T -
e HETUYOYEUS o T
: NAEKTPOVIKO
DITOBOYES R
Ewcove 13: Avatecn Bowmalnmpa.

[Amo: METANTYXIAKH AIATPIBH THYX OEOAQPAY AYXOYAIA, ue titio «Meléty
CYNUATIGUOD  VTOGTHPISOUEVNS AIMIOIKHG  OITAOGTIfAOOS HE  YPHGH  AKOVGTIKOU
ProaicOntijpa kai uikpoockornios plopicuovr].

2nua

MeTaTponeag

onparog

PIO AVayVo[

AvaAuTnc



Amd: «BuoaicOnmpeg -AvocooicOntpeg —AwsOntpeg DNA», tov Ap. Xpictov Moaotiyidon,
Ivotitovto Poadwoicoténwv-Padiodiayvootikedv npoidoviev, Epyactiplo avocoavarvcemv, EKEDE
«AHMOKPITOZ»
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Biochip-compatible packaging and micro-fluidics for
a silicon opto-electronic biosensor
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Fig. 1. Schematic of an opto-coupler: (a) and of the opto-coupler array
chip with the footprint of the micro-fluidic module. The mtegrated optical
wave-guides connects the LEDs (on the left) with the photodiodes (on the
right). The pich & 400 pm. Windows of 2000 pm = 45 pmoin the passiv-
ating 51 layer expose the wave-guides to bio-afinity coating and to
analyte solutions. These windows define the active hiosersor areas of the
wave-guides to which the micro-channel supplies the fluids. The bonding
pads and Al interconnects are drown in black., The micro-ludic module
cxhibits a single meandering micro-channe]l 100 pm in height and width
which supplics sample and reagents along all nine fibers.,

results in a precise alignment of the micro-channel on
the sensng fibers, 4 permeable micro-channel, no denatur-
ing and interference with the bio-affinity coated fibers and
a reliable seal between fluid and electrical compartment in
the package. Under-fill gluing [5.6] can satisfy the require-
ments set above as a result of its self-aligned nature. After
dispensing a suitable volume of glue with low-viscosity,
the capillary forces will pull the glue in the capillary
gap between the module and the silicon chip (Fig. 2).

Micro-fluidic module Micro-channel

Wave-guide

Chip

Fig. Z. Principle of the under-fll gluing techmique. A glue with low-
viscosity 15 used, =0 the capillary Force pulls the glue in between the micro-
Auidic module and the chip. After dispensing glue at the fillet between chip
and Auidic module, the ghoe front spreads in the capillary gap and stops at
the edges of the micro-channels withowt touching the wave-guides,



+ BloawsOntipss kon rosvepyomomréc

Blroniektpovikd ocvoTtipote pE oKOTO TN UETOPOPA ONUATOV amd Ploloyikég
AEITOVPYIKEG HOVAOEG GE «OVUPATIKES MAEKTPOVIKES GLOKEVES (ProancOnTipec) Kot
avtiotpooa (ProgvepyomomTig).

‘Evoc BroaweOntipog opileton og pio aveEdptntn olokANpouévn GLGKELN M omoia
elvar tkovn va Tap€yel CLYKEKPIUEVT] TOCOTIKN 1 NI-TOCOTIKT OVOAVTIKT TANPOPOpin
YPNOOTOIOVTOS €va. PloAoyikd otoreio avayvopiong (Broymukde vmodoyéog) to
omoio Ppicketal og dueon emaen pe éva otoryeio petatponéo (IUPAC, 1999).

(—)  photons, electrons,
 molecules, wons,

= forces, electric and
.. magnetic fields,
Cr ! Pressurcs, ...
' © D
l .................... miclecular,
d=1nm supramolecular or
- biological
w’, 1 umit
Ef_ ne, interfaces »-.-:
el il

Zynuatikyy mapovciocy plos ovokevls (Pro)uopiaxos  oacOntipe. 2ovlevén peralv
HIKPONLEKTPOVIKWDV SOUMDY Kol YHUIKOV GOVOETIK®OV 1 fl10A0Y1KOY doudV.

4+ Microelectromechanical Systems (MEMS) Actuators, by Dr. Lynn Fuller




Topical Review R27

Figure 7. fn vive microCT image showing coronal section of mouse after administration of
gastrointestinal contrast media. Image resolutionis 120microns. (Image courtesy of Dan Schimel,
MIH Mouse Imaging Facility.)

Topical Review R3l

Figure 8. Examples of nuclear imaging studies: (a): microPET imaging of adenoviral directed
delivery of a reparter gene to the liver of a mouse (courtesy of Sam Gambhir, Stanford University;
iby: Biodistribution of a "®F-labellad RGD peptide in a mouse imaged with microPET (courtesy of
Tulie Sutcliffe-Goulden, UC Davis);, (c): Tumour targeting using a 1 Jabelled antibody imaged
with a microSPECT system. In the bottom row, the images have been registered with a separately
acquired microCT scan (courtesy of Anna Wu, UCLA Crump Institute for Molecular Imaging, and
Gamma Medica Inc.).

* 9

Figure . Fluorescence imaging of tumours in a mouse using near infrared probes activated
by cathepsin-B, an engzyme found at high levels in many tumours. (a) Fluorescence image.
ib} Colour-coded and thresholded fAuorescence image superimposad on white light image of
mouse. The tumour on the left is a highly invasive breast adenocarcinoma and the one on the
right is a well-differentiated adenocarcinoma which is expected to have lower cathepsin-B levels
than the invasive tumour. { Reproduced with permission from Bremer ¢f af (2002 Radiafopy 222
Bl4-81.)



+ BlooisOnmipac yia v aviyveven Kapkivov Kot GAA®V ovopuolidv

‘Evag aAloc tomog ProoucOnmpa ypnowwomolel e&ehyuévn teyvoroyio yoo Vv
aviyvevon evog 1010itepov yvopiopatog plog avouoiiog oe évav {oviavo opyaviopod. Amo
avtohg Toug ProocOntpeg, 0 TEPIGGOTEPO SPNUICUEVOS €ivol 0 oucONTNpAG OTTIKNG
Bloyiag. Avtodg o asntpog pmopel va el edv £vag OYKOS 6ToV 01009ayo gival KopKivikog
N kolonOng. 1o mapehbov, n akpiPrg didyvmon yia 1o €qv €vag acBevig £xel Kapkivo Tov
0160(QAYyoL amaitovoe yewpovpyikn Proyia. Evtovtolg, m Poacwouévn oe laser pébodog
@Boplopov €xel egoheiyel v avdykn yw Ployia, peidvoviag tov TOVO Kol TovV YpOvo
avéppwong Tov acevov. Asttovpyel og eéng: @wg laser Tov KATAAANAOL UNKOVG KOULOTOG
€0TLALETOL OTNV EGMOTEPIKT] GTOPRAGN TOV 0100PAYOVL HECH UL0G GVOKEVTC OTMTIKAOV VAV TOV
Katamivetor and tov acBevi). Ta emBOnlokd kdTTopo Kot 10T0C UECH GTOV O1G0(PAYO
@Bopilovv Otav dieyeipovtal amd T0 GG Tov laser. Otav 10 €6MTEPIKO TOV O1GOPAYOL
ootileton pe umie owg [410 voavopetpa (nm)], 0 ELGOAOYIKOG 1GTOG EKTEUTEL PO GE
OLPOPETIKG UNKN KOUOTOG OO OVTE TOV EKTEUTOVIOL OO TO KOPKIWVIKA Kouttopo. Ot
QOCLOTIKES WO10TNTEG TOV PMTOG G UNKN KOUATOG Tov kvpaivovtar and 400 ce 700 nm
umopovv av avolvBovv oe d1dpopeg BEcelg otov o1copdyo. Exmouméc and puceloloyikd Kot
KOPKIVIKG  KOUTTOPO  UTOPOUV VO avayvoplotovv pe  apketh oxkpifswo. Aokipuég oe
neplocdtepovg and 200 acOeveig delyvouv 0TI, GLYKPIVOUEVY] UE TO OTOTEAEGULATO TWOV
YEPOLPYIKOV Plroyidv, n Odyvoon pe @Bopiopd laser eivor akpipig oto 98% twv
meputdce®v. AMAog €vac ProocOntipag mapéyer €vo TpPOmMO  mOpaKOAOVONONG NG
KATAOTOONG TOL SLaf1Tn YPIg Vo xpNoLoTolEl detyata aiplatog. Xe ot TV TEPInTOON,
YPNOLOTOLEITAL PG Yoo TOV QOTICUO TOL PoABod TOL 0QOOALOD Kol TNV O1€yepon
OPICUEVOV OVGLAOV, TEPIAAUPAVOVTOG TPOTEIVES, Y10 VO EKTERLYOVY ®G Tov PBopilel. Avtdg
0 Bopiouog aAAdlel oty €viaoT Kol 0T0 UNKog Kopatog o6tav aAAdlovv 1 dtovoun Kot
KATAOTOON TOV TPOTEVOV 6T0 LAt AvTi 1 dviog un enepfotikn pébodog e&aptdtar amd
Ll GYETIKA VEQ EPEVPEST] Y10 TV EMAOYN TOV UNKOLG KOLOTOG TOV PMTOG Y10 POTIGUO. AVTi
vy mpiopoto N TAEYHOTO Yoo TV 01d0Aacn Tov QOTOS GE SPOPETIKA UNKN KOUOTOG,
YPNOLOTOLEITAL UIL GVOKELY] TOV AEYETOL OKOVLOTO-OMTIKO TOViKO @idtpo (AOTF). 'Eva
AOTF emiéyet 1o pfKkog KOLOTOG TOL POTAOS Yo VoL oTicEL TOo BOABO TOL 0pOaALOD KoL Eva
GAAO EMAEYEL TO UNKOG KOUOTOS TOV GMTOS POOPIGLOD TOV EKTEUTETOL A0 TOV 0QPOUALO.
Kot ta 000 AOTF pnkn xOROTOG aviyvedovTol TOVTOYPOVE YPTOLLOTOIMVTOS TNV TEXVIKY
oVYYPOVNS PMTOPOAING OV avarTuYONKe Kotd TO TOPEABOV Yo TEPIPAALOVTOAOYIKO EAEYYO.
Ot AOTFs, ot omoieg yepilovior pe éva onpo padlo-cuyvoTnToS, UTOPOLV VO GOPOCOVY
OAOKANPO TO 0POTO PAGLLO KO TUNLATO TOV VIEPIDOOOVS Kol TOL LITEPLVOPOL PACUOTOG GE MS
Yo vo. eMAEEOLY TAL KOTAAANAQ UMK KOUOTOG TTOL YPNOLULOTOOVV Y10, VO pMTICOVYV TOV
oPBaApd. Mrmopolv emiong va emAEEOVY TO GMGTO UNKOG KOLLATOS TOL YPTCLLOTOLOVV Y1d VO
dwfdcoovv 10 onpa ehopispov amd tov 0eBuApnd Tov acbevi otrypaio. Me avtd Tov TpoOTO
umopovv va mophohv ToAAEG CAPMOELS TOV PAGUATOG Kal va e&oyfel 0 H€cog OpOC Tovg o€
£VOV DTOAOYIOTN Yl VO OTOKTHOOVUE TNV OoKPifelo mov omonteitor yioo TV HETPNON NG
KOTAOTOONG KOU TV OAAOYOV TOV TPOTEIVOV TOL 0@BaApod twv dwfntikedv. Eivor vmo
épevva emiong, TpOTOL Yo vo TeBoVV GE QaPULOYT TEYVIKES Y10 TNV AViXVEVOT] KOPKIVEOV TOV
OEPUOTOG, TOVL TPAYNAOL KOl TOL EVIEPOV.

[Aro: Matiapny Awkazepivy, ITYXIAKH EPI'AXIA, «IATPIKEXY MIKPOXYXKEYEY KAI
MIKPOTXIIIY»].



+ AloOnTApag wg HAekTpovik MUTn

Atya glval YvooTA GYETIKA LLE TO TOG AELITOVPYEL N aicOnon g 0cEpPNoNG. ZKEPTOUEVOL
avtd TO TPOPANUA Ol gpeuvnTéC KOTEANEOV OTO ovumépocpa OTl, o avtiBeon pE TIC
neplocotepeg Proymuikéc eviuopkéc avtdpaocelg, ol omoieg Pacilovion o €va pnyovicuod
‘KAEWOPAC-KAEWOD’, 1 OCQPNOCT TPEMEL VO EUMEPIEXEL U0 OlOdIKOGIO  ovoyvmdpiong
EKTETAPEVOD TUTTOL Yoo vo. doKipdlel Tig avapiBunteg oopég pe T1g omoieg M poTN Hog
BouPapdiletar kabnuepwvd. Edv n goon giye avartdcetl 101Kods 0o@pnTiKovg vITodoyels yio kdbe
oGu1, ot 6KOAOL 0gv Bl EKTOOEHOVTOV VO AVOKOADTTOVV UE TNV OGEPNOT KOKOIVN 1] EKPNKTIKA
oe ovvroun pévo ypovikn mepiodo. H mpdkAnon nrov va epevpebel n ynueio kot o TOmog
AVOYVOPIoNG AOYIGUIKOV/ NAEKTPOUNYOVOAOYIKOD UEPOVS TTOV YPELALETAL Y10, TN TAPOYWYN EVOG
TOAD avéE0SOL To avayvopicemg Tov oopmv. H 18éa mov cuvélafav ot epevvntéc gival
KOTOOKELT €VOG TOT “NAEKTPOVIKNG HOTNG OO €V UEPEL TPLOVIGUEVES AVTIGTAGELG TOV UTOPOVV
Vo aviyvedoovv OlapopEc METOED ToKiAMAwv ooumv. ‘Etol ypnoipomoincov pio mwotkidio
AYDYYLOV TOAVUEPDOV TOV AVIIOPOVY GE LOPLO. OCUMV Y10 Vo ONUIOVPYNCOLV TN UOTN Kol TOTE
‘exmaidevoay’ €vav aAyoplOpo vevuplkolh OKTVOV Vo avayvopilel dlopopég G TOTOVE TOV
dnuovpyovvron amd ocpés. Téroteg poteg Ba e&ummpetovv cav owsOntpeg Kot apopoatikol
KPUTEG 0€ TOGEC MOAAEG KOTOOTAGES TOL Ol EKTETOAUEVEG TOVG EPOPUOYEG 10MG Mo pHépa va
AVTOYOVIGTOOV OVTEG EVOG TOUT LVITOAOYIOTH. ZTO XPOVIK LOG KOTOOKELALOVTOL TETO0 TOUT TO
omoia B evoopotwBodv ce cvotmiuata vroompiEng (oNg SOGTNUIKOV oTadUdV Yo vo
‘nopilovrar’ 6tav Kkt dev mhel Kohd. Eniong moAld epyastpla eBvikng duvvag dokipndlovv to
eV AOY® TOIT Yo ¥PNON GE OULVIIKG CLUCTNHUOTO, OT®G &ivon M aviyvevon ekpnktikov. Ot
EPELVNTEC TPOPAETOLY OTL awTol o1 MAEKTpoVIKOi aoOntpeg Oa ypnooromBodv Yo ToAAOVG
okomovg otn  Pounyavia. T mopdderypo, o0l KOTOGKELOGTEG  OVTOKIVATOV — 16MC
YPNOLOTOMGOVV TO TGIT Y10 VO EEUCPAAICOVV OTL TO OEPLLE. OTA OVTOKIVITO TOVG Hopilet To 1010
ce Oha. Ol KOTAGKEVOGTES TUPLOV 1| APOUATOV IGMG YPNCULOTOWCOVY TNV TEYVOAOYID Y10 TNV
dwopalon pwg otabepng oouns. To toww Oa pmopovoe vo ypnoipomombel yoo v
TPOEOOTOINGT SPPONG VYPDOV TOV PPEVOV, OVIXVEVOVTOS OAAAYES OTN LLPOOLL TOV VYPOV.
[TpoPAréneton emiong mOAAEC LEAMOVTIKEG 10TPIKEG YPNOELS EMIONG, TEPIAAUPAVOVTOG aviyvevon
acfevel®V HEGM TNG AVAALONG TNG OVOTVOT|G.

[Aro: Matiapny Awkazepivy, IITYXIAKH EPI'AXIA, «IATPIKEY MIKPOXYXKEYEY KAI
MIKPOTZIIIY »].

Ano: Rod Goodman «The Electronic Nose — From Neuromorphic Chips
to Robot Swarmsy», Rod Goodman Cyrano Sciences Inc.&California Institute of Technology
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The position of the replaced implant segments was judged by comparing the
symmetry between the lesion and the contra lateral sides. When satisfaction
was achieved, the implant image was used as a blueprint for the operation and
used to produce a solid model.

The CT data was translated into a Negative and positive castings for the
stereolithography (STL) format and custom implant were produced. During
then read by a rapid prototyping machine the surgery, PMMA material was prepared
to produce sterolithographic skull and poured into the sterilized
models and customized implants using negative casting for shaping the

light-sensitive resin. cranioplasty implant.




An 8-year-old boy was presented to the Department of Plastic and Reconstructive Surgery with a
large defect over left side of the skull after a trauma two months previous. His clinical and
neurological condition was stable, and he was receiving physical therapy for ambulation. Surgical
reconstruction to cover the defect was indicated for both protection and cosmetic reasons. It was
decided to use PMMA as the cranioplasty implant through a rapid prototyping
stereolithographic technique. The defect was large and located on the left frontal, parietal, and
temporal areas.
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The postoperative recovery was smooth. No infections occurred during six
months of follow up. The patient was happy with the reconstructed contour.




Case name CRANIOPLASTY
Dimensions
inmmiLx 1500% 120 x 30
Wx Hj
Application | MEDICAL CUSTOM IMPLANT
RM process | Selective Laser Sintering
Software MIMICS. MAGICS
Sysiem SINTERSTATION 2000
Material POLY AMIDE (DURAFORM)
Lead time 3 Days
{hours/days)
Cosls At about 1500 Euro
Surlace STANDARD
finish
Mechamcal According to the material specification
properties =
Tberma_l According to the material specification
properties
Any Master model via RP
additional | Additional Technologies: manual milling and Vacuum casting Mold
info Implant Material PEMA
Contact info | name Prof.dreng Petru BERCE
organisation MNational Centre of Rapid Prototyping
Technical University of Cluj-Napoca, Romania
Faculty of Machine Building, Dept. of Manufacturing
website hitp:fwww utcluj.ro
email berce @tem. utcluj.ro
telephone +40 264 415653

RM platform

www. rm-platform.com



+ Blootikd kOtTapa i practokvtrapa (stem cells) (A6 tnv Live-Pedia.gr)

Ta PAactikd kOTTOpO, €lvon apyéyova, TOAVOLVALO KOTTOPO TV (OIKOV 0PYUVIGU®Y, TOV
dltpovy TNV KevOTNTA. Vo dtoupodivtal kKot va 0lapoporonfodv TPog OmOol0dNTOTE
Kuttopkd tomo. Ta Proctikd KOTTapo ovopdlovior miong Kot yevapykd 1 moAlvdvvopo
kottapo. H peydAn eucloroyikn onpocio tovg ykertal oto dVo oAV Pacikd yvopicpotd
TOVG: OTL €ivat adlopopomoinTa KOTTAPO e TNV IKAVOTNTO Y10, cuveYN dtaipeon, oAAd Kot OTL
KAT® omd KOTAAANAES TEPAUATIKEG CUVONKES, LWITOPOVLE VO OO YT|COVLE TN d10POPOTOINoT
TOVG TPOG GLYKEKPLUEVO KLTTaPKO TUTO. Ta PAacTIKA KUTTOPW, 1] PAAGTOKVTTOPO TPOKELITAL
otV ovoia yu eufpvuikd kvttapa, 6tav avtd Ppioketal oe TpodUn eaon avdmruéng (4-5
nuepmv, Alya Bractouepioln, puéxpt o otdoo tov Practidiov). Ta PAactikd kOTTOpA ivar
moAvduvapa, ONAad 4oLV TN dVVATOTNTA VO, SPOPOTONOOVY TPOG OTOLOINTOTE KVTTOUPIKO
oo Béhovpe N €xel avaykn o opyoviouos. Ta PAactikd koTTOpa £(0VV TNV dLVATOHTNTO VO
SpoHVTAL GLVEXDS Kot VO, H10POPOTOLOVVTAL TTPOG OLAPOPOVS KVTTAPIKOVS TOTOVS. X& KAOE
dwaipeon Tovg, Ta KVTTOPO TOL ONUIOVPYOVVTOL £XOVV TV JLVATOTNTO E1TE VO TAPOEiVOLY
BraocTikad, eite va dtopopomonBovv mpog GAAO KLTTAPIKO TVUTO, TOV ivarl o EEEIOIKELIEVOC.

Stem Cell Therapy
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2T1C EQOPUOYEG TV PAACTIKMOV KLTTAPWOV AVAPEPOVTOL:

e 1 Bepameio TOL KOPKIVOL, [LE TN YPNOTN YEVETIKA TPOTOTOMUEVEOV PAAGTOKVTTAP®OV TTOV Bt
oTPEPOVTAL KOTO TOV OYK®V,

e 1 xpNoN TPASPOU®V, VELPIKOV PAAGTOKVTTAP®V £VOVTL TOV TPOVUATICUMV TNG
OTOVOVAIKTG GTHANG Y10 TOAAOVG TTOPOTANYIKOVS KO TETPATANYIKOVS 0oOEVEL,

e LViKé PAEPec, OTMOC AVTEG GTOL EPPPAYUATA,

e 1 olonekioon (Bewpeiton Tog Oa glvar ot 6160eom TOL KOWOL Bepameia pueEypt to 2007,
KAwvomoinomn tpiyoc),

e 1M KOQ®OoN (avayévvnon KoyMoKOV KVTTAp®V),

e 1 eAwoN (10 2004 £yve petandoyevon PAAGTOKVTTAPOV OUEIBANGTPOED0VE oe 40
acBeveig, and 1o1e cuveyiletal n £pguva Kat ol HETANOGYEVGELS LE TOGOGTO EMLTUYIOG
mov Kvpaiveton amd 20-70%) kot mdpa TOAAES AAAEC.
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	  Βλαστικά κύτταρα ή βλαστοκύτταρα (stem cells) (Από την Live-Pedia.gr)  

