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7° TANEAAHNIO XYNEAPIO BIOTATPIKHYE TEXNOAOTTAY

Ayannrol Xovedpot,

H EMinvuen Etongeta Brotatomng Teyvoloyiag (EAEBIT) eivor éva emtotnpovind owpateto,
TO OTOLO ATOGHOTIEL GTNY EV YEVEL TOOAYWYY] TWV TEYVOLOYIUWY EPAOUOYROV OTIC BLOTNTOHES
emotpec. [Tio ovyrexpipéva, yet wg 6TOY0 ™V evioyvon g épevvag, v tpowbinamn g
exnaidevong otov topén ¢ Brotatomng Teyvoloyiag addha nor v ofloddynomn xow
Stayelplon g teyvoloylag vyeiag. O aTOYOG AVTOG EMLTLYYAVETAL KVELWG LECW TG EVIOY LGS
NG EEELVNTIUNG OEACTNELOTNTAG WE TNV OEYAVWGY XL LTOGTNEEY  EMLOTIUOVIUGY
endnhwoewy (ovvedpiwy, NUEPIdwWY, eXTAOELTIHOY GERVaELWY), xabwg xal 1 cdvdeor] uat
ovvepyaolo e GAAES TRepPeEEls opYavwoets ¢ EAAGSag not tou ewtepmod. H EAEBIT
onpepx eivar pérog g European Alliance for Medical and Biological Engineering &
Science (EAMBES) not wc¢ International Federation of Medical and Biological
Engineering (IFMBE) pe evepyd epmhony ota Clinical Engineering xow Healthcare
Technology Assessment Tunpoata e Metd v enavadpactetonoinen e EAEBIT 1o
2010, notapepape nat Stxtnpodue po otabepn nat Stapuwe Bedtiobuevy) oe evilapeoy nat
OLULPETOYY] GELEG EXONAWCEWY, OTIWG 7] dLopyavwan Twv TTaveldnviwy cuvedpiwy Blotatpuwg
Teyvoloytag (tov 3” 10 2010 oto ITopto Kapdg ot Xakndwr, tov 4”° 10 2012 oto EMII
omv ITolvteyvetovmodn g Abyvag, tov 5% xar 6” 10 2013 no 2015 avtictorya oto
Bevodoyeio President oty Abnvar), omwg xat pag oetpd dhhwy Ospatiwmy npepidwy xot
endniwoewyv. 1o Oho avta pmoel navelg va evnuepwbel and ™y toTocEAda TOL CWPUATELOL

(www.elevit.org.ot).

2o nahwoopilovpe hotmdy nat @étog ato 7° [avedinvio Xuvédpto Brotatpwmng Teyvoloylac.
‘Bvag and toug udpLtovg 6toy0oug TOoL GLVESELOL Eival Vor SWOEL TNV ELXALPLY OTIC OYETIES
EOELVYTINEG KAl ETXYYEAUXTINEG OUAOES TG XWEAS Pag, Vo cuvadovy cuvepyaoieg Stebvoig
Beknverodg oe Ttopelc auadNUAinod not UAVIXOD evOlapeEOVTOG, GLINTOVTAG TUEUAANAN
nowta Oepata epappoyns e Prolatpng teyvoloyiag o1 GhYYQOVY] TEAYUXTIXOTYTA TOL
ElMnvixod Xvompatog Yyeiag. TTapaddnia, miotebovpe 61t 10 ovvédplo Ba dwoet )
SLUVATOTNTA  HATAYOXPNG VEWV eToTnpovinwy ceilewy otov topéa Tng Brotatpung
Teyvohoytag nor g Khvinng Mnyavinng. Kadodpe 6houg Toug oyeTinovg emoTyoves xat
enoyyeipatieg va pbouv novtd oty EAEBIT xot vor yivouy uéhn g, xaAmvTag pe 17 oeloa
T0Ug Mot GAAovg mov Thavoy va evduapepoviat. Tlpopavwe, po tétow cvomelipwon bHo

eVOLVAWOEL TOV UAABO UG, TOCO EQELYYTIUX OGO AL ETAYYEMUXTIAA.

Kheivovtag 10 etoayoywmod avtd onpeiwpa, Oo Ohape vo evyaptotioovpe OAOLE TOLG
OLLUETEYOVTEG YL TV TAQEOLGLA Kol GLILPLETOY Y] TOLG, abrwg uat OAOLE TOLG YOEYYOLS, TOVLG
enbETeg nol LTOGTYEUTEG YL TNV OLXOVOWUINY] TOLG CLUTXOAGTAGY] GTOLG BLGHOAOVLG ALTOVG
notEoLG ToL Slavbovpe. AeCpPeLOUNOTE, 7] evdlagepovoa cul{nton nov Bu avoilet oto 7°
[Toveddnvio Zuvedplo va ouveytotel amo to YOivonweo nat pe aileg Hepatinég nueptdeg.

Ex pépoug g opyavwtinyg emtponng tov cuvedpiov xat tov AX e EAEBIT,

[Movoytwtne Mrapidng
Baoiketog I'népyunc

7]

Do nl EAEBIT
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Zevoboxeio PRESIDENT, ABiiva

www.elevit.org.gr



http://www.elevit.org.gr/

7° TANEAAHNIO XYNEAPIO BIOTATPIKHYE TEXNOAOTTAY

XOPHI'OI XYNEAPIOY

Bayer - SANTAIR

A.E. IATPIKON EGAPMOIQN

NAMANOZTOAQY

KENTPO ATPIKOY EEOMAIZHOY PR o

InterMedica a Abbott

M.TZANIDAKIS
IATPIKA & EMIETHMONIKA MHXANHMATA

Urager

AGFA

/A
‘ N\ AL T, MATIOYAHE 8. VIOE A.€. %
\ i\ ’ ANTINPOZONEIEE - EIZATOTET IATPIKON MHXANHMATON

>/

PROTON

Y TAPAIKEYH 7 ANPIAIOY 2 E
7o Mo Bog ! L Nyl A E B I I
7 Ampihiou 2017
PRESIDENT, ABrjva 2
www.elevit.org.gr
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Arotxntino ZopBodio EAEBIT

1. ITTANAT'TQTHX MITAMIAHX (TTPOEAPOX)

2. HATIAY MATKAOI'TANNHZY (ANTITTPOEAPOZY)
3. BAXIAEIOX I'KEPI'KHY (I'PAMMATEAZY)

4. TEQPI'TOX KAPATTANNHX (TAMIAX)

5. MIXAHA ZEPBAKHX

6. ZAXAPIAY KAMAPIANAKHX

7. AHMHTPHX KOYTXOYPHX

8. TTANAT'TQTHX MAAATAPAX

9. AEONTIOX XATZHAEONTIAAHX
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7° TANEAAHNIO XYNEAPIO BIOTATPIKHYE TEXNOAOTTAY

Ogyavwtxyn Emitgony

[Movaryrote MITAMIAHY (TTPOEAPOY)
Baotheto¢ TKEPI'KHXE(TTPOEAPOX)

Kootag TKIOKAX

Muvyadne ZEPBAKHX

Bootunn ZHAIAOY

Zoyapiag KAMAPIANAKHX
I'ewpytog KAPATTANNHX

HMoac MAI'KAOI'TANNHXE
[Mavayiwtne MAAATAPAX

Avaotacic PONTINA-OEOXAPAKH
[Térpog TOYMITANIAPHX

Aegdvtiog XATZHAEONTIAAHX

Emotpovuey Enttoony

[Tavtelne AITEAIAHXE
Aviovng AAETPAX
[Mavaytwtg ANTQNIOY
Alg€avdpoc AXTAPAX

Ao 'TOBA

Baoiretog I'KEPI'KHX
Aéonowvoa AEAHI'TANNH
Evayyehogc AEPMATAX
Muvydine ZEPBAKHX
Anpntoe HAIOITOYAOY
Eppavounh KAKAIAAKHX
Zoyapiag KAMAPIANAKHX
Avéote KAADAX
Avaotacio KAXTANIA
[Mavayiwte KATPAKAZAX
Twdvwne KOYPHX
Anpnrone KOYTXOYPHX
Evdonpoc KONXTANTINIAHXE
Abnve AAZAKIAOY
Twdvwne AOYKOX

Hhiog MAI'KAOT'TANNHX
Xravpovra MAKPH
[Mavayrwtng MAANATAPAX
Xonotoc MANOITOYAOX
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INweyoc MATZOITOYAOX
Booiing METTAAOOIKONOMOY
Xpnotoc MIXAHA
Kovotavtivoc MOYXTAKAXY
[Mavoryrwtne MITAMIAHX
Bnoieep MQYXIAOY

HiMag NAXOX

Kwvotavtivae NIKHTA

Nixog TIAAAHKAPAKHX
T'ewpytoc ITATITIOYX
Zomoene ITAYAOITOYAOX
Nuoraoc TTITEXIANHE
Avdptavo [TPENTZA
Xoptotoyopog ITPOBATIAHXE
Twpyos TAATXAKHY
Oeodwpog LAMAPAX
I'ewpyroc ZEPTTAAHX
Avaotaotog ZIOYNTAX
Abavaorog XKOAPAY
Twdvwne ZTAGOYAHX
Kodpon ZTAYPIANOY
Avtoviog TZEX

Zorpate TEAITAPHX
Anpntone PQTIAAHX
I'ewpyrog XAAOYTEZOX
Mopioc XAPITOY

Asovtiog XATZHAEONTIAAHY
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O [MTANEAAHNIO ZYNEAPIO

BIOIATPIKHY TEXNOAOTIAX
MAPAZKEYH 7 ATIPIAIOY 2017

IHAPAXKEYH 7 AIIPIAIOY 2017

08.30 — 09.00 INPOXEAEYZXH - ETTPA®EX / REGISTRATION

09.00 — 09.15 ENAPZH - XAIPETIZMOI / CONFERENCE OPENING - WELCOME SPEECH

Xvvrovietic: I1. Moratapag, [Hav. Hatpov

Ewonynon 1: «Teyvikn Acedieia oto yopo tov Nocsokopeiov yia acbevels & mpocmmikd»
lwadvvyg Pétaiog, E101k0¢ eKTaideDONS KOl EPAPUOYDV.

Ewonynon 2: «H onpocio tov ZEA (Zxé6ia Extdktov Avaykng)»

Nixoioog Awopovtig, Yrootpatnyos I1.2. e.a. , Nopukog - Zoupfoviog [opoopdleios & Ilolitikng
Ilpoaoracios.

Ewiymon 3: «Avdivon Kootovug [apaymyng O&uyovov 93% Zvotpdtov PSA & VPSA»
Kawvaroavtivog Kopomimépns, Xnuikos Mnyovikog tov EMII, Eidikog latpikwv Aegpimv kou
Vv Epapuoymv toug.

Ewonynon 4: «KatdAAnin emloyn kKAvov voonAeiog
Boaoidikn Kadovtly, Hpoiotouévy Kapoioloyikod tunuarog, I'evikd Noookoueio AOnvaov n Elxic.

1045-11.15 AIAAEIMMA KA®E - ANAPTHMENEX ANAKOINQXEIX,

COFFEE BREAK - POSTER SESSION

MAN A I3 APIO
0lA A
MAPA] Y017 |
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7° TTANEAAHNIO XYNEAPIO BIOTATPIKHY TEXNOAOTTAY

Xvvroviotic: A. Xaralmvitng, A/vtig AkTivodwayvoetikov Tp. I'.N. Arelavopa’’

Ewonynon 1: «Ilog pmopodv ta €101KA Tpoypappato cLALOYNG 000G acBevmv vo Bondncovy éva amelkovioTiko
TUT L0

Bipywio Tooraxn, Aktivopoaikog lotpikng Kwotaviomovieio I'ev.Nocokoueio Néag lwviag, Ilposopos Evawong
Doaikav lozpixng EALddog

Ewnynon 2: «Operating room building and planning: New technologies & innovations»
Andreas Kirschner, Specialist Surgical Workflows - Hybrid Operating Rooms
H owilio Oa wpayuotomoinbei oy ayyliki yAoooa

Ewonynon 3: «HAektpovikoi eEaeptés kot avadpaotikd cvotiuota avaicOnoiog: Teyvoloyla oty acpdieia Tov
ac0evodoy
Ap. Aquntpng Baioauiong, A/vtng AvaicOnoioloyikod I'N. “Arelavopa.’.

Ewnynon 4: «Healthcare Information Security»
Kdorag Haradéros, Hposdpos (1ISC)?, Hellenic Chapter

Ewonynon 5: «Avaxoidntovtog ) BEATIOT 0rdd0on Tov Aloyvestikol epyastnpiovy
Konstantinos Varlas PhD, Professional Service Developer Emerging Market

Yvvroviotig: N. lloAlnkapakng, Opot. Kadnynmig, Hav. lMatpov

Ewonynon 1: «Eykatdotoaon kot Zvvipnon latpoteyvoroyikod EEomhiopov: And v oxomid tg Embempnong
EN 1SO 13485»
Tewpyroc Meloypivog, Xnuikos Myyovikog, Emxepains EmBswpntig Zvotqudtwv Aioyeipions loiotntag.

Ewonynon 2: «A&omotio Kot Guviinpnon, ot duo OYELS TOL {010V VOLUGHOTOCH
Xapitaog Awoorolions, MSc Aixh. Hiextp. Myyovikog, [lpvog YrodievOvvangs Teyvikod, I'.N.Adpioag.

Ewonynon 3: «O porog Tov KTNUATOAOYIOV 10TpOTEYVOAOYIKOD EO0TAIGLOD GTNV AGPAAELD 050VODE KoL TOV EAEYYO
KOGTOLVG SLOOEGIUATNTOCY,

THovayiwtns Malatopag, INBIT

Ewonynon 4: «O Nopog 4412/16 kot 1 dSuvatdTnTo EPYACIOV EMCKEVTG KOl GUVTNPNONC
Kowvoravtivog Zouopt(ng, Aiknyopog mop’ Apeiw Ioyw.

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)




7° TTANEAAHNIO XYNEAPIO BIOTATPIKHY TEXNOAOTTAY

14.30-15.00 EAo@pv yeopa-Avoptnpéves AVOKOIVAGELS

2vvrovietic: A.A. Kovtoovpng, Kadnyntig, EMII

Ewonynon 1:  «Avéntuén é&uvnvov & popntdv cuetnpdtov tapakorlobinons vysiog»
Kaoorog I'kioxag, EMII.

Ewniynon 2:  «An ultrasonic and spectroscopic mapping microscopy lab performing non invasive evaluation of
epidermic structures»
Tewpyros Kopayravvng, Topoua Opudiio

Ewiynon 3:  «Teyvoloyieg arcOntrpwv kot Internet of Things oty latpikni»
Hliog Mayrioyiovvyg, Avorh. KaOnyntng lover. Iepoid

Ewonynon 4:  «A&oAdynon Kot TpoTLTOTOINGN TEXVOLOYLOV PPOVTIONG EVTAODY OLAS®V»
Hovoyiwtne Mrouiong, Avarl. KoOnyntig AIIO, [lpocopog EAEBIT

Ewonynon 5:  «Zvotnuoto oAOKANPpOUEVIG PPOVTIONG: GYECN NAEKTPOVIKOV QOKEA®Y AGOEVAOV Kot
Brotatpoteyvoroyikod eEomMaoH»
Anuntpo. Hiromodlov, Epeovtpia, EOviko Metaofio Ilolvteyveio

Yuvrovietég: Ayyehog Ilamadomoviog, Arowkntig, 1" YIIE ATTIKHY,

Anpuirpng Ndkog, Ilpoedpog, Qvaoero Kaporoyerpovpyikoé Kévrpo

Yovuuetéyovrec Idvel:

Evayyelio anra, Yrodioikntpia, I'.N. «Alelavipay

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)
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S
Nixog Kovroonuoroviog, N. Adiowknng, I'N. KAT
Tewpyiog Xalovtoog, Ilpvog Bioiatpikng Teyvoloyiag, Qvaoeio Kopdioyeipovpyixo Kévipo
Moapio Paixov, Erix. KaOnyntpia, Iov. Heipoud,

17.15-17.45 Tevikd Zopnepdopota kot AnEn Zvvedpiov

17.45-18.00 Awdrewppa kagé / Coffee Break

18.00 — 20.30 I'evikn Xvvérevon EAEBIT kot ExAoyéc A.Z

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)




7° TTANEAAHNIO XYNEAPIO BIOTATPIKHY TEXNOAOTTAY

1. TEQrPA®IKH ANOTYNQZH KAI OIKONOMIKH AIAXEIPIZH TOY IATPOTEXNOAOIIKOY
ESONAIZMOY ME XPHZH GIS: NIAOTIKH E®APMOTIH ZE ANANNEYZTHPEZ MEO
A. Toopouwkog, A. ZapakoBitne kai A. Aalakioou

2. AZIONOIHZH TQN GIS ZTH FrEQrPA®IKH ANOTYMNQZH KAI OIKONOMIKH AIAXEIPIZH TQN
ZYZTHMATQN YNEPHXOTOMOIPA®IAZ TQN AHMOZIQN AKTINOAOIIKQN EPTAZTHPIQN
THZ NEAOMONNHZOY
A. ZapakoBitng A. Toopouwkog kai A. Aadakioou

3. A DECISION MAKING SUPPORT SYSTEM IN NUCLEAR MEDICINE USING FUZZY COGNITIVE
MAPS
J.D. Apostolopoulos and P.P. Groumpos

4. AN OPTIMIZATION STUDY FOR PRECLINICAL X-RAY IMAGING OF GOLD NANOPARTICLES
USING GATE SIMULATIONS
M. Rouchota, G. Loudos, P. Papadimitroulas and G. Kagadis

5. COMPUTED TOMOGRAPHY DOSIMETRY AND OPTIMIZATION FOR PAEDIATRIC PATIENTS
T. Kostou, P. Papadimitroulas, G. Loudos and G.C. Kagadis

6. EXPERIMENTAL DETERMINATION OF THE MECHANICAL PROPERTIES FOR THE
PROPAGATION OF THE HUMAN AORTIC DISSECTION

C. Manopoulos, I. Karathanasis, 1. Kouerinis, M. Dimosthenous, A. Lazaris, G. Geroulakos, D.P. Sokolis
and S. Tsangaris

7. CARDIOVASCULAR MONITORING FROM ARTERIAL WALL MOTION BASED ON
ELECTROMAGNETIC INDUCTION
G. Karageorgos, C. Manopoulos, A. Karagiannis, S. Tsangaris and K. S. Nikita

8. WAVELET ECG ANALYSIS IN TIME-FREQUENCY DOMAIN OF THE QRS-COMPLEX IN NORMAL
INDIVIDUALS AND HEART FAILURE PATIENTS WITH LEFT BUNDLE BRANCH BLOCK

K. Papathoma, S. Chatzimiltiadis, N. Maglaveras, 1. Chouvarda, E. Theofilogiannakos, D. Konstantinou
and V. Vassilikos

9. A REWORKED SECOND ORDER BLIND IDENTIFICATION ALGORITHM IN EEG PROCESSING
TECHNIQUE FOR FAST RECOGNITION OF MOTOR IMAGERY MOVEMENTS
G. Kalogiannis and G. Hassapis

10. CARBON NANOTUBES IMMUNOBIOSENSOR FOR GLIAL FIBRILLARY ACIDIC PROTEIN
(GFAP) DETECTION IN NEUROCLINICAL DIAGNOSIS
G. Katsipis, L. Tzounis, A.S. Pajpetis, G. Litsardakis and A.A. Pantazaki

11. WHEAMO: A WIRELESS HEALTH PLATFORM FOR MONITORING PANCREAS-RELATED
DISEASES
1. Chrysikos, I. Zisi , G. Raptis, C. Katsini and S. Kotsopoulos

12. MERCURY 2.0: NON-INVASIVE BCI-CONTROLLED ROBOTIC ARMS
G. Arfaras, P. Kartsidis, A. Athanasiou, A. Astaras and P.D. Bamidis

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)




7° TTANEAAHNIO XYNEAPIO BIOTATPIKHY TEXNOAOTTAY

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

DERMASENSE: A NOVEL, NON-INVASIVE DERMATOLOGICAL SCANNER BASED ON
ELECTRICAL IMPEDANCE SPECTROSCOPY
S. Gilou, A. Zogkas, C. Korfitis, C. Kemanetzi, E. Lazaridou, P.D. Bamidis and A. Astaras

DECIPHERING SIGNALING MECHANISMS OF CARTILAGE TISSUE ENGINEERED ALGINATE
SCAFFOLDS
A. Korcari, M. Kallo and L. Alexopoulos

ZYNAYAZTIKH XPHZH WH®IAKHZ ANOTYNQZHZ KAI MHXANIKOY AIZOHTHPA ENA®HZ A
TH METPHZH ANOKAIZEQN OEZHXZ OAONTIATPIKQN EMO®YTEYMATQN ZE NMEPIBAAAON 3D-
CAD/ CMM

I KaioapAric, E. lNanaloyAou kai X. MpoBariong

A DEVICE FOR REAL-TIME MONITORING DEGRADATION IN MULTIPLE CARTILAGE SAMPLES
L. Panagiotopoulos, D.S. Tzeranis, S. Gkouma, G.P. Kanakaris, G. Vasileiou, V. Spitas and L.G.
Alexopoulos

PRIMARY HUMAN HEPATOCYTE MODELS FOR NAFLD/NASH BASED ON
PHOSPHOPROTEOMICS

D.S. Zarelfi, D.E. Messinis, A. Minia, V. Pliaka, J. RoZanc, M.M., Konstadoulakis, K.J. Bramis, E. A.
Antoniou and L.G. Alexopoulos

SUBPATHWAY APPROACHES ON THE ROAD TO NETWORK MEDICINE
A.G. Vrahatis, A. Dragomir and A. Bezerianos

NEUROFEEDBACK INTERVENTION FOR CERVICAL DYSTONIA
N. Pandria, A. Athanasiou and P.D. Bamidis

CLINICAL DECISION MAKING TOWARDS EARLY DETECTION OF NEUROPATHOLOGICAL
PATTERNS AND TRAINING PROMOTING ACTIVE AGEING
C. A. Frantzidis, V. Zilidou, S. Gilou, E. Romanopoulou, S. Douka and P.D. Bamidis

NEW FIGURE OF MERIT FOR DUAL ENERGY X-RAY IMAGE QUALITY ASSESSMENT BASED ON
LINE PROFILES ANALYSIS: INITIAL RESULTS
A. Dermitzakis and N. Pallikarakis

NEW PERSPECTIVES AND CHALLENGES IN BIOMEDICAL ENGINEERING EDUCATION
N. Pallikarakis and A. Dermitzakis

HOME TELE-MONITORING OF PATIENTS WITH IDIOPATHIC PULMONARY FIBROSIS
A. Georgountzou, L.Sheikha, E.P. Smyrl, F. Malli, A. Menychtas, C. Panagopoulos,
Z. Daniil, K. Gourgoulianis, P. Tsanakas and I. Maglogiannis

WIRELESS SYSTEM FOR DYNAMIC BODY STABILITY ASSESSMENT
E. Valchinov, A. Antoniou, K. Rotas, G. Kaimakas and N. Pallikarakis

AN ULTRASONIC AND SPECTROSCOPIC MICROSCOPY LAB PERFORMING HIGH
RESOLUTION QUANTITATIVE AND QUALITATIVE EVALUATION OF EPIDERMIC STRUCTURES
(USE CASES ON SKIN, BRAIN AND NAIL)

G. Karagiannis

MAPAMETPIKEZ MEAETEZ IN' A TH ATAAIKAZIA MAINHTIKHZ OAHIHZHZ ZOAIPIKQN

ZQOMATIAIQN ZTO MNAAIZIO THZ STOXEYMENHZ META®OPAZ ®APMAKOY
E.I. KapBeag, N.K. Aaunporioulog, T.E. Kapakaoidng kai 1.E. Sappri¢

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)




7° TTANEAAHNIO XYNEAPIO BIOTATPIKHY TEXNOAOTTAY

27.

28.

29.

30.

31.
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SLEEP MACRO-ARCHITECTURE DISTURBANCES DURING 60 DAYS 6° HEAD DOWN TILT BED-
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P. T. Gkivogkli, C. A. Frantzidis, M. Karagianni, A.Lada, P.D. Bamidis and C.Kourtidou-Papadeli

3D “SPECTRACOUSTIC"” SYSTEM: A MODULAR, TOMOGRAPHIC, SPECTROSCOPIC MAPPING
IMAGING, NON-INVASIVE, DIAGNOSTIC SYSTEM FOR DETECTION OF SMALL STARTING
DEVELOPING TUMOURS LIKE MELANOMA

G. Karagiannis

H TEXNIKH AINAHZ KATHIFOPIOMOIHZHZ ZTHN ANAAYZH TONIAIQN
A. AvOpouldrkn, A. 2. Mnen kar M. ZepBaknc

ZYIKAIZH TOY TOMEA ANEIKONIZHZ TOY I'.N. XANIQN ‘'O ArIOz reQPrioz’ xTiz
ZYIFXPONEZ AMNEIKONIZTIKEZ MEOOAOYZ
I~ Maxpric-Toalikng, 2. SepepAric, . Zapipnc, I, lToAoyiwpyn kai M. ZepBdkng

NEUROPROTECTIVE EFFECTS OF PHYSICAL ACTIVITY IN PARKINSON’S DISEASE: A RESTING
STATE EEG STUDY ON THE webFitForAll EFFICACY

P. Kartsidis, C. Styliadis, M. Karagianni, V. Zilidou, E. Konstantinidis, Z. Katsarou, S. Bostantjopoulou,
L.J. Hadjileontiadlis and P.D. Bamidlis

SLEEP STAGE CLASSIFICATION USING NETWORK CHARACTERISTICS CALCULATED FROM
ELECTROENCEPHALOGRAPHIC RECORDINGS

P. Chriskos, D.S. Kaitalidou, G. Karakasis, C. Frantzidis, P.T. Gkivogkli, P.D. Bamidis and
C. Kourtidou-Papadeli

DECIPHERING THE MOLECULAR MECHANISMS OF ORAL CANCER PROGRESSION
K. Kourou, C. Papaloukas and D.1. Fotiadis

ANALYSIS OF CORONARY COMPUTED TOMOGRAPHY ANGIOGRAPHY FOR 3D
RECONSTRUCTION OF ARTERIAL TREES AND PLAQUE DETECTION
P.K. Siogkas, V. Kigka, G. Rigas, A.I. Sakellarios, T.P. Exarchos and D.1I. Fotiadis

ULTRASONIC EVALUATION OF CORTICAL POROSITY
V.T. Potsika, K.N. Grivas, T.V. Gortsas, V.C. Protopappas, D.K. Polyzos and D.1. Fotiadis
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«Teyvikn Ac@drera 6to yOPo 10V NoGoKoueLov Yo
ao0eveig & TPooOTIKO»

Iowdvvng Pétoiog
Yrevbvvog Exnaidevong & Epappoymv

INoarti yperaldpacte teyvikn acedieio oto Nocokopeia ;

[Towot mpémetl va mpootatevfohv evidg v Nocokopeimv, Kot o1 Tapayovtég mov exnpedlovy Tovg
YDPOVS KOl TV VTOJOUN].

Méoo mpootaciog TG ovarvong yio Toug epYAlOUEVOVS OAAG KOl TOVG EMOKENTES GTO. VOGOKOUEID
0€ MEPIMTOON EKTAKTOV OVAYKTC.

H xeipevn vopobesio coppmva pe to EK 2434/2014 ntepl avamvenoTiK®V GLGKELOV.

[Tpocwnidec 0OAOKANPOL TPOGHOTOL Kol PIATPO TPOSTACING, TOTE XPELALOVTOL KO TAOG ETAEYOVTAL.
[MvupooPestucol otabpol kKo e£omAMopdg Tupacedielas, TepAapPavel T GOOTA VAIKE mov Oa pe
BonOnoovv ce TEPITT®ON EKTAKTOL OVAYKNG.

Emniéov eComMopdg mpootaciog, KOukoOAES Ow@UYNG & OUTOVOUEC GUGCKEVLEG TOPOYNG
QUATPOPIOUEVOL 0EPA GTA VOGOKOUETLDL.

H acpddrea tov eraddv ved wicon & n opbn petapopd & amobrkevon Tovg.

Kivévvol atuynudtov ota voookopeio kot ot néBodot Heimong ToVg HECH NG EKTAIOEVLONG, TNG
TEXVOYVOGIOG KOL TOV ACKIGEMV.

«H onpoocio tov XEA (Zyéown Extdktov Avaykng)»

Nwodraog I' Aropavtig
Ymnootpdtnyog ILXE. €.a.
Nopkodg - Zoppovrog Hupacedietog & Ioitkng Ipootaciog

O Emysipnowokdg Xyedwaoudg MeprhapPdaver:_Tov I'evikd Xyedraopd mov eival 1o cOVOAO TV

dpdoemv TOL AVAAALBAVOVTOL Yol TNV TPOGOPUOYT TOV TOP®YV KOl TOV KOVOVIKOV GLGTNUATOV

droiknong, Asttovpyiag kot ac@dAielag tov OpyaviGHoV, GTIS AVAYKES KO TOVS GTOYOVS TOMTIKNG

TPooTaciog (eW01Kog, EKTAKTOVG 1) KOl TPOGMPIVIG OLAPKELNG).

Tov Emyeipnolokd Xyedwaopd mov sivar m HETOTPOTY] TOV £pywV (TOL OUASOTOOVVTOL GE

npoypappata) oe oyedwa. [Ipoxettar yio éva cOVOAO TEXVIKMV Kol SLOOIKOCTIKOV KOVOVOV Yo TNV

duafeon moHpwv mov €yovv Kplel amapaitnrol kol OlatiBevror oe oyxéon HE TIC TPOPAETOUEVES

avOyKeG.

To Xyéowo EXKTAKTOV AVOYK®V OV amoTEAODV £V GUVOAO TEXVIKAOV KO SLOOIKOGTIKOV KOVOVOV

Yo TNV emavadtdfeon mOpwv o€ oyéon e kdmota ektoktn avaykn [Holtikng [poctaciog.

To X.E.A eivau éva Poaowd epyoreio péylotng mpotepondtnrog, vy v eEac@dion g

EMUYEPNOIAKNG KO EMYEPNUATIKNG GUVEYEWNG TG gyKatdotaong kol eEac@arilel 6to PéTpo TOL

duvartov:

® TNV 0CQUAELD TOV 0GOEVOV, TOV VTOAANA®V KOl TOV EMCKENTOV TNG £YKATAGTAOTNG KOl TOV
Opyavicpo?,

® TNV 0CQAAELN TOV DTOOOUADV TNG EYKOTAGTOCNS KO TNG TEPLOYNG YEVIKOTEPO,

® TNV £YKO1PT KOl GUVTOVIGUEVT] GLUVEPYOGTN LE TIC OPLOSIES KPUTIKES VIINPEGIES TLPOTPOGTAGING
Kot ToAtikng tpootaciog (EA.AX, ILE., EKAB, T.O.,I'.I'.ILII kAm.),

® TNV GUECT) LTOGTNPLEN TOV EWVIKAOV cLVEPYULOUEV®OY GLVEPYEI®V,

® TNV TPOETOLUAGIO Y10 TOV YEIPIOUO TV OTOLTCEWMV Y10l TATPOPOPIES OO TOVG TEAATES, TO YEVIK(
koivo ka1 to M.M.E.
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«Avaivon Kootovug Iapaymyns O&vyovov 93% Xvotnuatov PSA &
VPSA»

Kovotavtivoc Kapammépng
Xnuog Mnyavikoc tov EMIT
Ewdwdc latpikdv Agpiov kot tov Epappoydv touc.

To 0&uydvo amd Puoikd dtoywpioud gival To TPOLdV OV TAPAYETAL AT YEVVITPLEG 0ELYOVOL HECH
poplak®v  @idtpov. Ot yevwnrpleg-ocvotnuate mapayowyns ocvydvov 93% epapuodlovv v
teyvoloyia PSA, Mtol tov otatikd Soy®piopd TV GLOTOTIKMOV TOL OTHOCEOPIKOL aépa. H
televtaio eEEMEN TG TE)VOAOYiaG dlaywpiopol eivar ta cuotiuata VPSA, pe yprion kevoo yia
JldKaGioL avoyeEVWNnomGg Kot oéplog EKKEVOONS. AVOTOQELKTA AOWTOV TOPOLCLAlel 101aiTEPO
EVOLOPEPOV 1) TTPOGEYYIGTIKT] OVAAVGT TOL KOGTOVG TTapaymyns o&uydvov 93% yia vVOGOKOUELOKT
xp1on, omd ovykpotnuato PSA kot VPSA, coumepiiappdvovtag o KOGTOC KTHong, AErtovpyiog
(MAEKTPIKN EVEPYELR) KOl GUVTNPNONC.

«Katarlinin emioyn KMvOV VOGN AEL0S)

Baowun Kaiavtin
[poictauévn Kapdioroyuov tunuatog, I'eviké Nocokoueio Adnvav n Eizig

To Bépa mapovoidlet OAa ta onpeio ToL TPETEL VO GLUTEPIANEOOVY KATA TNV EMAOYY Ko TPpoUnOeta
0TO10CONTOTE KAIVIG VOGNAELNG GE OTOLOONTOTE TN LLOL.

YvuykeKpléva, yivetor avopopd:

e  Z10TIoTIKA oToLyEln T 0TTOl0L ATOTLMVOLV TO TPAOPANLLA TOVL dNUoVPYEiTAL OTAV dEV LITAPYEL N
oGOt KAV Kot Towo €ivat To AmOTEAEGLATA.
[Towovg e&umnpetel N cOOTN EMAOYT KAMVTG.

o Yuykputikd TEXVIKA oTtoyeion Ko m¢ mAgovektel M mpounbewo mAektpokivintng Evavti
punyovokivntng KAtvng.

o ZXtoug 1pelg (3) topeic (NoonAevtkd mpoocwmikd, acbevr|, Awyeipion vocokopeiov) mov
EMMPEAOVVTOL [LE TNV YPNON NAEKTPOKIVITOV KMVADV.
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«I1®¢ pmopovv T E0IKA TPOYPAUUATE GVALOYNGS 000N S 060EVAOY VO,
BonOdncovy éva 0TEIKOVIGTIKO TR O

Bipywia Toomdxn
Axtvopuoikog latpikng Kootavromovieto ['ev.Nocoropeio Néog [oviag
[Ipdedpoc Evaoong Pucikav latpikng EALGSOC

To ewdwkd mpoypdupata cviAhoyng 06ong acbevoov m aAlmc dose tracking systems, eivon
e€edkevéva AOYIGIKE TAKETO T OTTO10L £Y0VV GTOYO VO GLAAEEOVY OAES TIG KAVIKES TANPOPOpPiES
OAAG KO TIG TEYVIKEG TTOPAUETPOVS TTOV KATOYPAPOVTOL 1) KATOY®POVVTOL OtO TO AOYICUIKO TOV KAOE
OEIKOVIOTIKOD 10TPIKOD  HNYOVIALOTOS 1 TOV 10TPIKAOV TANPoeoplak®dv cvotnudtov (HIS, RIS,
PACS KAT) Ko LETOPEPOVTOL HECD TOV TPOTOKOAAOV Digital
Imaging and Communications in Medicine (DICOM).

Ta e1d1kd avTd TPOYPApUATO GLAALOYNG G0N ACOEVDV PTOPOVY Vo GUVIEDOVV LIE TO OTEIKOVIGTIKA
WOTPIKA  UNYOVALOTO KOl TO. GUOTNUATO OlYEIPIONG TOV 1UTPIKOV OEOOUEVOV  OLUPOPETIKAV
etoupeldv. H avdivon 6Awv tov mopoamdveo mopapéTtpov mapéyel EEUPETIKA OVOAVTIKES TATPOPOPIES
6Gov apopd otn 060N aktvoPoriag TV aclevedv aAld Kot 6ToV TPOTO YPNoNG TOV TPOTOKOAA®Y
aKtivofOAnoNG.

Ta mpoypdppata ovTd moTEAOVY £Va TOAD GNUAVTIKO EPYOAELD KOt LTOPOVV VO, GUVEIGOEPOLY G
ueimon g 600MG aKTIVOPOMOGC TV AMEIKOVICTIKMOV 0TPIKOV EEETACEMY, GTNV TIGTOTOINGT TOV
gpyacmnpiov and oiebvng opyaviopovg (m.y JCI), ot cvppdpewon pe v Evponaixny Nopobeaia,
OTNV EKMAIOELON TOV TPOGMOTIKOD 7OV YEPILeTar To. UNYoVAUOTO OVTH, OAAG Kol Kupimg vo
avafoduicovv ™ yevikotepn Asttovpyio TV aneovioTiKOV Tunudatov.

«Operating room building and planning: New technologies &
Innovations»

Andreas Kirschner
Specialist Surgical Workflows - Hybrid Operating Rooms

Hybrid Operating Rooms: today and tomorrow. Imaging equipment as angiography systems, CT and
MRIi enable on-the-spot intraoperative diagnostic in the OR and sophisticated hybrid therapies in
cardiac, vascular, orthopedic and neurosurgery. Hybrid Operating Rooms provide perfect conditions
and the right space for less traumatic procedures, enabling better outcome for high-risk patients. How
to plan and how to equip the perfect Hybrid Operating Room today? Which possibilities will a Hybrid
Operating Theatre provide tomorrow?
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«HAeKTpOVIKOL CAEPMTES KL AVAOPUOTIKG GVOTIHOTO avolcOnociog:
Teyvoloyia otV ac@dicio Tov acdevovc»

Ap. Anpntpng Baioapidong
Avng Avarsncroroyucov I'.N. ’ Ake&avopa’

H odovield tov avoicOnocioddyov eivar 1060 TéYVN OCO Kol EMOTAUN, HE TEMKO OTOYO TOV
TPOoGdOlopopd ¢ PéATioC avousOnoiog yia kdbe acbevi) Cexymplotd ce cuvOnKeg KAVIKNG
AGPAAELG.

Ot avorsOnoiordyor £0d6e0ovv TOAVTIHO YPOVO Y10 TOV EAEYXO KOL TOV EMOVEAEYYO TOV TIUDOV TOL
o&uyévou kKot Twv avaistntikav mopayoviov (EtO2 kot ETAA) pe emavapifunoeig kot €K vEov
TPOGOPUOYN Y10 TIG OAAOYEG TOV TPOKVTTOLV GTNV TPOGANYN Kol 6ToV UETAPOAKO puOUd Tov
acBevovg, dote va eEAGPAMOTEL 1) ACPOANG KOl ATTOTEAECUATIKY 0voUsONGia Y10 TOV GLUYKEKPIUEVO
acBevr). Ola avtd yivovtar moapdAinia pe évoa mAnBog GAA®v yxpovoPopmv Kol TOADTAOK®V
EPYOUCLDV.

Me v gpappoyn g s0YXpovNng Wnotakng texvoroyiag otovg Hiektpovikovg EEaepmtéc mntikdv
VoGO TIKOV TOPOyOVI®V GE GLVOLOCUO LE GLYYPOVO OVOLGONGLOAOYIKA LUNYOVALOTO. LTTOPOVLE VO
LELOCOVUE LE ACPAAELN TOAAEG OO TIC AVOTEP® YPOVOPOPES O1UOIKAGIES LELDVOVTOG TOPAAAN AL
OPOLATIKA KOt TO KOGTOG TV YOPTYOULEVOV TTNTIKOV QAPUAK®OV 0va acBevi

«Healthcare Information Security»

Kootag Hamaddtog
Ipoedpoc (ISC)? , Hellenic Chapter

To tedevtaio ypodvia 1 TEXVOAOYIQ TS TANPOPOPIKNG ExEL avamTLyOel paydain evd, Exel O1EIGOVOEL
éviovo, e OAOVLG TOVG EMOYYEAUOTIKOVS KAAOOUS TPOCOEPOVTOS OCNUOVIIKA OVIOY®VICTIKA
TAEOVEKTNLATA.

To wTpikd dedopéva amotelobv icmg Tov evaicOnto THmo TANpoPopL®dY Kabndg pio mbavn dtappon
N TPOTOMOINGT TOVG, TOVG UTOPEL VO EXNPEACEL CUAVTIKA TN TPOSHOTIKY] {m1 aALd Ko TV e€EAMEN
¢ Bepaneiog evog atopov. Méypt mpdTvog Ta 1aTpikd dedopéva amobnkevdtay povo tomkd (ota
WOITPIKG ypapeio, €EETAOTIKA KEVTPO, VOCOKOWUElD KAT.), yopic vo vrdpyer dvvatdtnto €€
amooTdoemc TPOcPaons. Avtd eixe ¢ amoTEAECUA TNV TEPLOPIOUEVT £KOECT] TOVG GE KIVOVVOLG TTOV
oyeTilovTav LOVO LE TIC ECMTEPIKEC AMEINEC.

Nuepa OUMC, M EMOVAGTACT] GTOV YDPO TOV VEDV TEXVOAOYLOV EYEL EMPEPEL CNUOVTIKES AAAYEC
OTOV TPOMO UE TOV ONOI0 avTIAOUPAVETOL TO KOWO TO €VUPOC KOl TO TEPLEYOUEVO TOV
VANPECIDV  TOPOYNS GPOVTIONG vYelag. AVT M avlykn €xel ONUIOLPYNOEL TAEOV TANPOPOPIKE
ovoTHUOTe VYElOg Tov Oyt povo eivarl SloovuVOEdEUEVO HETAED TOVG OAAL TTOL TOPEYOVV KOt
duvatomro dpeong EMKOIVOVING ue TOoV acBevn HEG® Internet.
Emopévmg, n ac@aielo Kot 1 TIGTOTOINGT TOV VTOSOUDV KOl EQAPLOYDY VYELNS, EivVol amopaitnT
Oyt LOVO Y10 TNV ATOTPOTY| TOV VE®V QLENUEVOV OTEM®V 0AAG Kot Yot To emiPdAetl To emkeipevo
VOLUKO/KOVOVIOTIKO TANIG10. AEdOUEVO, GYETIKA LLE TO 1GTOPIKO VYELOG KATOO0V ATOUOV, OTMG Ol
acBéveleg, Ta cvuntodpato Ko 1 tepiBaiyn mov €xer AdPetl ivon and Tig TALov gvaicOnteg Kot
EUMIGTEVTIKEG eV M dwoxeiplon tovg Ba mpémel va cuppope®vetal  pe dEBvAOS avayvopiouéva
TPOTLTOL CPAAELNG.
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«AvakaAvmTovteg TN PEATIOTN 0T000GT] TOV ALOYVOGTIKOV £PYACTIPLOVY
Konstantinos Varlas, PhD
Professional Service Developer Emerging Market

Yxomdg ™G mopovsioons «Avakalvmrovtag ™ BEATIOT anddoon Tov AlayvooTtikod Epyactnpiov»
elval vo EMONUAVEL TIG TAGELS TNG ayopds 1660 o MOyKOGUO €minedo, OGO Kol GE TOMIKO,
AopBavovTtag v’ YLV Kot TV OIKOVOLUIKT CUYKVPI0 TNG EAANVIKNG TPOYLOTIKOTNTOC.

O polog TOoV epyaoTNPioL OVOIEIKVIETOL GE TPMOTUPYIKNG ONUAciag, pe TV mpodmddeon tnv
LETOUOPP®GT] TOL OO ATAO TOPATNPNTN TOV TEKTUVOUEVOV GE EVEPYO TOPAYOVTO TTOV GUUUETEYEL
KaBOPIoTIKG GTNV SAPOPP®ON KO TapOYY| TPOSTIOEUEVNG 0EI0G GTO GVUGTNIO LE BAGT) TOVG TUVAMVEG
«ITowdtnroy, «Arodotikdtnton kot «Meiwon Tov Kdostovgy. Zopugpmva e avtd, Kaboptotikd poio
mailouv Kol To. TANPOPOPLOKE GUGTALOTO TOV KAAOVVIOL HE TN GEPA TOvg Vo fonbncovv otn
dlayeiplomn Tov TEPAGTION GYKOL OESOUEVOV OALG KO TOV TANPOPOPLOV TOV Umopel va avayBodv amd
mv owot eneéepyacia tovg. Etol Aowmdv, yivetar avdivon g Katavopng tov KOGTOVS GTO
gpyactplo oote va eEakplPwbovv ot topeic mov mEPAAUPAvoVY «KpuPO KOGTOCY, TEPA and TO
Gpecso k66TOg OV aPopa vt kabeavt T dtevépyeta Tov eEetdosmy. H avdlvon avt avadeikviet
mv évvola g a&iog ¢ 10 Adyo 0PEAOVC/KOGTOVS GTO GUGTNLLA TG VYETNGS LE TO omolo eivat dppnkTa
oLVOEDEEVO TO EPYOCTIPLO. ZTO TAAIGLA AVTA, KOBIGTATAL TOAD GNUOVTIKOG O TPOTOC EMAOYNG KAOE
mpounBevt tov gpyactnpiov, OAAE Kot 0 TPOTOG Asttovpyiag TOL gpyacTtnpiov, OCTE Vv
«&ekAedmbei» M kpoppévn a&io Tov £pyacTnpiov TS GVYXPOVES VOCAEVTIKES LOVADES LLE OKOTO
™V ovveyouevn PBeAtioon TV TOPEYOUEVOV VINPECIOV VYEINSG, TPOGPEPOVTIOS TEPIGGOTEPO IE
AMyOTEPOVG TOPOVG.

«APPLICATION OF EN ISO 13485 - ELECTROMEDICAL EQUIPMENT»

George V Melachrinos
Lead Auditor, MDD 93/42/EEC
gmela@tuv-nord.com

INTRODUCTION

An analysis of the requirements of the latest version of EN 1SO 13485 is presented, for organizations
involved in processes related to life-cycle of Electro-medical equipment (manufacturers, distributors,
service/maintenance providers).

DISCUSSION

The new version of 1SO 13485, as adopted by CEN on March 2016 (EN 1SO 13485:2016), has been
reviewed in light of particular requirements related to electro-medical equipment.

The points discussed are mainly related to the documentation, the competency and authorization of
personnel involved, the infrastructure and resources needed, for the Service/Maintenance of electro-
medical equipment, and in particular the ones considered as more critical (life supporting /sustaining).
It is not the intention of this presentation to discuss the actual status of this topic in the Greek
Healthcare System (this would require a detailed study), but to present the minimum requirements
for SAFE and PERFORMING devices available to the users and patients, mainly POST MARKET
(suppose they are evaluated and placed on the market under the applicable regulatory requirements).
But it is expected to (maybe) initiate a discussion of this actual status.

REFERENCES
ENISO 13485:2016 “Medical Devices-Quality Management Systems-Requirements for Regulatory Purposes”
COUNCIL DIRECTIVE 93/42/EEC of 14 June 1993 concerning medical devices (OJ L 169, 12.7.1993, p. 1)
Medical Device Regulation (draft, 27 February 2017)
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«AELoMoTIO KU1 GLVTI|PGI], OL HOVO OWYELS TOV 1010V VORIGHOTOS

Xapiiaog AToGTOAONG,
MSc Auh. Hiektp. Mnyavikoe, Ipvoc YrodievBuvvong Teyvikoo, [.N.Adpioag

H Bioiatpikn Teyxvoroyio wg mapoywykds kAddog apBuel onuepa meprocodtepovg omd 10.000
KOTOOKELOOTEG, LE O1efvn dpaotnplotnTa, oL Tapdyovy tepiocdtepa ard 500.000 gidn tpoidvimv.
O KAdoog yapoktnpiletor amd TOAD VYNAOVG PLOUOVG AVAVEMONG OOV ATOTELECL TNG GLVEXOVG
TOPOYOYNG VEAG YVOONS, LEBOO®MV Kot TEYVIK®V TOL TPOKVTTOVY atd HeYOAO aplOud TpoypapupudTmy
EPELVOGC Kol AVATTTUENG GE OAEG TIG OVETTUYUEVEG XDPEGS.

O KAVIKOG pnyovikog dtoryelpileTon TO GLVOAO TOV LUTPOTEXVOAOYIKOV EEOTAIGIOD TOV VOGOKOUEIOV
KoL UITOPEl G €K TOVTOL VO TPOTEIVEL EPYOVOUIKES KO OPYOVOTIKES 0ALOYEG, oTe Vo owénbel n
OTOTEAECUOTIKOTNTA TNG YPNOoNG Ko 1) aStomiotio tov e€omAopov. H cuvtipnon amotelet topéa g
dwxeiptong eEomMopod. O TPOYPOUUOTIGUAOC TG GUVTPNONG TPEMEL VAL YIVETOL GE AELTOVPYIKT KO
OwoVOLKY] Bdom, €T01 OCTE Vo EANYICTOTOLEITOL TO KOGTOG, OTNPOVTIOS TNV aSlomoTio TV
GLGTNUATOV TOV GUVINPOVLLE.

Amapoitmtn mpoimdOeon Yoo v TPOYWPNOOLUE G' €vav TPOYPOUUATIGHO Kot oploBétmon
CULGTNHIOTOG GLVINPNONG, EIVAL 1] IEPAPYNON TPOTEPAUOTHTMOV, O KOOOPIGUOC GTOYWV dNAadN o€ Tt
amoPAémovpie oxe014lovTas Eva TPAYPALLLL, TG O LETPALLE TO OTOTEAEGILATO KO LLE TTOLOVG TPOTOVG
Oa PBedtidvoupe Kot Bo avamposaprolovpe T0 GLGTHILO GVVTPNONG.

"Eva dptia dopnpévo cvotnua cuvimpnong avéavel tmy aglomaortio tov eEonopol ertidvovtag tnv
opBoroyikn ypnom Tov dubéciumv Tépwv mov dabétel To vosokoueio. H katdAAnin emloyn tov
gpyareiov cuvtnpnong Pondd 1o voGoKoUEID GTOV TEPIOPIGUO TOV GLVOAKOD KOGTOLG AELITOVPYING
KOl TNV 1KAVOTOiNGT TV XPNOTOV VINPECIOV VYEIOC.

«0O poOAog TOV KTNNRATOAOYIOV LUTPOTEYVOLOYIKOV EEOTAGHOV GTNV
acParern a60evovg Kol Tov £AEYY0 KOGTOVG dra0eo1noTNTOCH

Hovayidvg Maiatopdg
INBIT

Etvor yvooto and 11 apyéc g dekaetiag Tov 70 6T1 n dnpuovpyio Kot GUVTHPNON KTHUATOAOYIOL
0TPOTEXVOLOYIKOL  €EOMAIGHOD  OmOTEAEl TNV TPOTAPYIKY] €VEPYEW. OTNV  KoTeVBUVOT NG
opBoroyung dwayeipiong Tov eE0mMooD Yo Eva TOTIKO, TEPLPEPELOKO 1) €6VIKO GVGTNIA TAPOYNG
vampectdv vyeiog (Noocokopeio, Yyeiovoukn [eprpépeta, Yrnovpyeio Yyeiag).

Eminpooheta ta tehevtaio dekomévte xpovia, T0 KINUATOAOYLO £PYETAL VO, SLOOPOUOTICEL CUAVTIKO
poOrO ®G éva gpyadelo T0 omoio 6€ GLVIVAGUS pe GALL PEGA, EVIGYVEL TIG OPACELS YLl TV TOPOYN
ACQOADV LINPESLOV VYElNG (acpdieia 00eVOVS) 0ALA KoL TOV EAEYYO Kol dLoyEIPIOT TOV KOGTOVG
TOV VINPECIOV OVTOV.
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«O Nopog 4412/16 Ko 11 00vVATOTNTO EPYOCLOV EMCKEVNG KO
GUVTHPNONG»

Kovotavtivog Zapoptlng
Aumydpog mop’ Apeio Idyw

YYMBAZXEIY Y*YNTHPHYHY & EMNIZKEYHY IATPOTEXNOAOTIKON I[TPOIONTON
Baoucéc kavotopieg tov véov N. 4412/2014 nepi dnpociov coppfdcewv

Muwktég cuppdaoetg (apbpo 4)

«Katoeia» - A&la coppaocnc- Oyt katdtunon (apbpa 5-6)

Awywpiopdg oe Tuqpota (dpdpo 59)

I'evikol kavoveg (apbpo 18)

Eyepobeia (apbpo 21)

Awdwkacieg avabeong (dpBpo 26)

Teyvikég [podwaypapés, Efuoata, [Tiotonomoei (dpbpa 54-56, Mapaptmuo VII)
Ynrepyorafio (dpBpa 58, 131) — Advewa epmeipia (dpBpo 78)

Kpimpua emroyng (dpbpo 75)

[Ipétuna dacpdiiong mototntog (dpbpo 82)

Kpimpua avéBeong (apbHpo 86)

[Ipoyepot draywvicpoi & o’ gvbeiag avadéoeis (apbpa 117-118)

Tpomonoinon cvuPdcemv — Zopuminpopotikd pya (pbpo 132)

Extéheon g odpuPaong mopoyng vanpesiwv, Enontng, Huepoidyro (apbpo 216)
[Mopartacn (dpOpo 217)

KobBvoteproeig mapoyng vanpeciov & nowikég pritpes (dpbpo 218)

Enutponn maporafng- Amoppiym (apbpa 219-220)

«AvanToEn £EuTvev & GOPNTOV GLGTNUATOV TOPEKOLOVON OGNS
vystac»

Kostas Giokas
AiM Research Team
Biomedical Engineering Laboratory

Institute of Communications and Computer Systems
National Technical University of Athens

Over the past decade, smartphones have radically changed many aspects of our everyday lives. With
innovative digital technologies, cloud computing and machine learning, the medicalized smartphone
is going to upend every aspect of health care. With the smartphone revolution, an increasingly
powerful new set of tools such as attachments that can diagnose an ear infection or track heart rhythms
or an app that can monitor mental health or by using wearable wireless sensors generating our own
medical data, including measuring our blood-oxygen and glucose levels, blood pressure and heart
rhythm, these can cut costs, speed up the pace of care and give more power to patients. Many medical
applications for smartphones have been developed and widely used by health professionals and
patients. The use of smartphones is getting more attention in healthcare day by day. Medical
applications make smartphones useful tools in the practice of evidence-based medicine at the point
of care, in addition to their use in mobile clinical communication.
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Also, smartphones can play a very important role in patient education, disease self-management, and
remote monitoring of patients. Mobile applications can help people manage their own health and
wellness, promote healthy living, and gain access to useful information when and where they need it.
These tools are being adopted almost as quickly as they can be developed. According to industry
estimates, 500 million smartphone users worldwide will be using a health care application by 2016,
and by 2018, 50 percent of the more than 3.4 billion smartphone and tablet users will have
downloaded mobile health applications. The widespread adoption and use of mobile technologies is
opening new and innovative ways to improve health and health care delivery.

«An ultrasonic and spectroscopic microscopy lab performing high
resolution quantitative and qualitative evaluation of epidermic
structures (use cases on skin, brain and nail)»

Georgios Karagiannis
“ORMYLIA” Foundation, Diagnostic Centre, Ormylia 63071, Greece

In this talk, the study of the stratigraphy of epidermic structures and not only, i.e. skin, nail and brain,
is presented. The techniques used consists of acoustic microscopy and infrared (IR) mapping imaging.
The former technique provides tomographic images in a region of interest (ROI) of the structure,
whereas, the latter reveals the distribution of physiochemical properties in the same ROI.
Specifically, acoustic microscopy is a conventional sequential ultrasonic scanning but using
piezoelectric transducers which have very high frequency content (>10MHz) and insonify areas with
very small diameter (~20um). Thus this technique provides high spatial resolution tomographic
images, as well as 3D cube images, which allow the examination of micro structures (>10um) in the
under investigation ROI.

On the other hand, the IR spectra acquired after a raster scanning on the same ROI can be clustered
to similar physiochemical property groups so as to result spectroscopic mapping images which reveal
spatial patterns of the physiochemical properties possibly identifying suspicious cases. The clusters
are consisted of spectra that have similar characteristics and thus are indicating the existence of
similar materials; hence, similar physiochemical composition. The spatial distribution of such clusters
can be illustrated in pseudocolour images, in which each pixel of image is colored according to its
cluster membership. The Fourier transform infrared (FTIR) spectroscope (Bruker ALPHA) with
special adapted reflectance illumination area (0.5mm) was used in order to acquire the array of
spectra. The spectral area in wavenumbers covered by ALPHA is 7500- 375cm-1. This spectral area
(SWIR/MWIR/LWIR) used ensures the penetration of the radiation in deeper layers. Moreover, the
mapping images can be produced by clustering the acquired spectra in specific spectral bands in order
to provide stratigraphic information, i.e., images that convey information of the distribution of
physiochemical properties from deeper, as well. To cluster the spectra, unsupervised machine
learning algorithms are applied, e.qg., hierarchical clustering.

Finally, both the results of both modalities can be fused in order to enhance the identification
capability of the user. The fusion is achieved properly registering both imaging results and visualizing
them together providing a high fidelity 3D information of both stratigraphy and physiochemical
distribution. To achieve an accurate registration an optical microscopy camera is attached to a
computerized numerical control (CNC) system which is driven by a software that is specially
developed for the scanning of both modalities (acoustic microscopy, IR reflectance spectroscopy).
Both techniques as well as their fusion have been tested on melanoma tumors and nails revealing the
high fidelity and resolution of the acquired information which can be extremely useful for the
investigation of the skin and nail condition.
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«Cloud Computing and 10T Enables new Services in Electronic Healthcare»

Ilias Maglogiannis
Department of Digital Systems, University of Piraeus, Piraeus, Greece
email: imaglo@unipi.gr

Pervasive healthcare systems have been extensively used recently in order to support the independent
living of elderly people and the need for constant medical supervision of chronic patients or habitants
at remote isolated or underserved locations. In this context, advanced electronic healthcare services
are required to be made available through a network anytime, anyplace and to anyone. A medical
assistive environment on the other hand concerns the utilization of biosensors for delivering the above
services. Wireless technologies enable the real time transmission of vital data about a patient’s
condition to caregivers. Numerous wireless and wearable devices are available that can detect certain
medical conditions—pulse rate, oxygen saturation, blood pressure, glucose and breath alcohol level,
and so on—from a user’s touch.

The realization, however, of health information management through mobile devices introduces
several challenges, like data storage and management (e.g., physical storage issues, availability and
maintenance), interoperability and availability of heterogeneous resources, security and privacy (e.g.,
permission control, data anonymity, etc.), unified and ubiquitous access. One potential solution fo
addressing all aforementioned issues is the introduction of Cloud Computing and Internet of Thi
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(1oT) concepts. Cloud Computing provides the facility to access shared resources and common
infrastructure in a ubiquitous and transparent way, offering services on-demand, over the network,
and performing operations that meet changing needs. Internet of Things paradigm enables the direct
interaction of healthcare sensors with the Internet and by extension with Cloud Computing platforms.
10T utilizes specific protocols for inter-device and Internet communication provides real time access
to device information and allows the remote management of the devices. It also features web
applications that are scalable, accessible globally and provide communication interfaces to external
applications.

In this talk we will present the 10T and Cloud Computing paradigms that can be used for developing
mobile healthcare applications. In this context, we will describe wearable — textile sensors that collect
biosignals from the user (like heart rate, ECG, oxygen saturation and temperature), motion data
sensors and environmental contextual data (like location, ambient temperature, activity status, fall
detection etc.). Computational modules in terms of HW and SW that can be used as gateways for
collecting and aggregating data and pushing them to the Cloud will also be presented.

« AELoAOYN 61 KOl TPOTVTOTOIN G| TEXVOLOYLAV PPOVTIONS EVTAODY OPAO®V »

[ovayiowtng Mropiong
Avominpotig Kanyntmg
Epyaotpio latpikng Puoikng
Tunpa latpkng, AIIO
[Ipdedpoc EAEBIT

To 8épa g alordynong g Broiatpikng Texvoroyiag (BIT) €xel apketd pakpid wotopio dmwg Kot
N KobEpmon mpotdinmy Kot Tpoeik niektpovikng vyeiag (eHealth Standards and Profiles). "Exovv
peretnOel oto mapelBOV Kol EQvOUEAETMOVTOL GTO GUYXPOVO TOPOV KOl Ol KOLVIOVIKO-OIKOVOUIKES
TTUYES TV TPOOLALYPOPADV LE YVOUOVO TN OIAELTOVPYIKOTNTO TNG NAEKTPOVIKNG VYEING Kol £XOVV
a&lohoynBel eviote vwd 10 mMPicHO TOL KOGTOVG GE GULVAPELL UE TNV OTOTEAECUATIKOTNTO TOV
TPOOLALYPOPAOV KOL TNG OLIAEITOVPYIKOTNTOG TNG NAEKTPOVIKNG VYeiag. Tétowa m.y. elval ta Tpdtuma
™mg oepdg ISO/IEEE 11073 (Health Informatics - Medical / Health Device Communication
Standards, eHealth and Wireless Monitoring).

[Ipdéopata 610 tpamélt T@v cu{nmoewv g teXVOAOYiog TG vyeiog mpootédniav kol Opota
a&10A0YN oM G EEMVOCOKOUEINK®DY GUGKELAV, OTWG AVTES TOV YPTGLLOTOLOVVTOL GTOV EVPVTEPO YDPO
™m¢ «vyeiog ev kivnogw (mobile health, mhealth), énmg kot g Texvoroyiag TV TpayuUdT®V TOL
dwadiktoov (Internet of Things, 10T). Ot tekevtaieg Oumg vmoompilovy Kol EVEPYEIEG TOL
EVTAOCOVTOL E1TE GTO YDPO TNG EVEPYOVS Kat VY100 YNpoveong (active and healthy ageing) eite oto
YDPO TNG PPOVTIONG £TEP®V EVTADDOV OUAOWDV OTTMC TO ATOUN LE EOKES OVAYKES. XTNV TOPOVGIOGN
Aowdv avt) B Eavoemokeptovpe ta mpdTvmo. and to ydpo twv Body Area Network (BANS)
dtvovtag TeAMKd Eppacn o TPOTLTTA (KAVOVIKA 1 EVOPLOVIGUEVA) TOL VTTOGTNPILOVY TETOL0L £100VG
epappoyés (m.y. to Harmonised Standards and The Radio Equipment Directive, RED), kataAnyovtog
OTNV AVAYKN VO TPOGOIOPIGTOVY KOl TPOTLTO, 6T0 YDpo TV {ovtavav gpyactnpiov (Living Labs)
1oV a&lomotovvToL EVPEMS TAEOV Y1a TIC TPOoAVAPEPOEicES EQPUPLOYES KOt YDPOVGE.
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«EVOTNUOTE OLOKANPOUEVIIC PPOVTIONS: GYECT] NAEKTPOVIKAOV PUKEAMY
ac0evav kKo froiaTpoTeVoLOYIKOD EEO0TAMGHOV»

Aquntpa Huomoviov
Epgoviitpua
EBvikd MetodBio ITorvteyveio

Ta TAnpogoplokd cvuothpate BPicKovy OAO Kot TEPIGGOTEPO CNUOVTIKEG EPUPIOYEG GTO YDPO TNG
vyelag. Extdg TV mopadoctoKdv GLGTNUATOV LTOGTNPIENG TS OLOIKNTIKNAG KOl OIKOVOLUKNG
Aertovpyiog TV VOookopEimV, £vag omd TOVG TOUEIS EQAPUOYNG TV TEXVOAOYIMV TANPOPOPIKNG CTNV
vyela elvar ko o Hiektpovikdg Pdakerog Yyeiog (HDPY) acbevovc. 'Eva amd 1o Paciwkotepa
mpofAnpata epopproyng cvomudtov HOY gival 1o yeyovog 6tin mAnpogopia, 1 0AMOS To dedopéva
oL TOV omapTiLovV €ivol KOTOKEPUATIGUEVN KOU OmOONKEVUEVT] GE OLUPOPETIKE TANPOPOPLUK(L
CLGTNHLOTOA SLOPOPETIKMY TEYVOLOYIDV Kol opyLtekToVIKAV. Eivol Aowmdv eEanpetikd ypnoyn aAid
TAVTOYPOVO,  EMGTNUOVIKA Kol  €peELVNTIKA  gvolapépovcsa 1 oyedloon Kot vAomoinon
LUNYOVOYPOPIKOV GUGTNUATOV oV Vo gival o€ B€on va mapovstdlovy He TPOTO eviaio oAl Kot
JLpovy Yo TO YPNGTY, TO GUVOAO TNG SBEGIUNG TANPOPOPiag Yo KABe acBevT).

EmumAéov  olokAnpopévn mapoyr] @povtidog amottel emmAéov mAnpo@opic. OGOV apopd GToV
Brotatpoteyvoroyd eEomhopd. H katdotocn tov, 10 16Topikd Tov (actoyies, pOVog CMOTNG
AEITOVLPYIOG, TPOYPUUUOTIGUEVO KOt L), SErvice) givat n amoAlvta eAdyloth TANpo@opia wov Oa tpénet
va gtvar dtaféotun 610 wtpkd Kot tapaiotpikd tpoconikd. Eniong véeg teyvoloyieg pmopovv mAéov
va pog pondnicovy va yvopiCoope v akpipr 0éon aAAdd kot To 16Toptkd Y¥prong (Tolog, Tov Kot
OTE) TOL £EOMTMGLOV, £TGL MGTE VO LTOPOVLLE VO TPOYPOLLUATIGOVLLE TN dloElpton Tov pe BEATIOTO
TpOTO.
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Ogpotikn Evotnro -Xtpoyyvin Tpanela:
A&woroynon Buotatpukig Teyvoroyiog amd tn okomid Tng Aloiknong
Yovroviotég: A. [lamadomoviog — Atowkntig, A’ YIIE ATTIKHE,
Anpuytpng Nudkag, Ilpoedpoc, Qvacero Kapdroyeipovpyko Kévrpo

Yoppereyovreg Mavel:
Honnd E. - Yroowowkntpra, I'.N. «Areavopa»
Kovtoonuomovrog N. - Avowntiig, I'.N. KAT
Xarovtoog I'. - Ilpvog Brotatpukig Teyvoroyiag, Qvacero Kaporoyeipovpyiko Kévrpo
Pawcov M. - Ewik. KaOnyfqtpuo, [lav. lepard

2mv tpanela avtr épueacn Ba 600el oto ohyypovo pdro tng Aloiknong, ) onuacio ¢ ektaidevong Kot g
Buoiatpikng Teyvoroyiag (BIT), emkevipdvoviog 610 MG GLOYETILOVTOL 1] TEXVOAOYIOL KOl Ol VINPECiEg
vyeiog. [1oon teyvoroyia dpaye vdpyel otig vinpecieg vyeiag otnv EALGSa; TToteg eivar o1 epmeipieg amod Tig
Yyeovopkég [eprpépeteg;

Eivar yvootd mog n poydaio e€EMén e BIT éyxel cvppdier onuovtikd oty €€MEN oL GOYYPOVOL
VOGOKOLEIOV Kat £xetl emdpa pe d1ttd TpoTo: 1) 670 €minedo tov acbevn, Omov ennpedlet T Pektioon tov
emmédOL vyeiag Kot oty motdtnTo {oNg Tov 0cbevi| Kat ii) 670 EMITESO TOL VOGOKOUEIOV, OOV SEGUEVEL £Vl
UEYAAO UEPOG TV SLOBECIUMY OIKOVOUIK®OVY TOP®OV AOY® TOV LYNAOD KOGTOVE KOl EXNPEALEL TNV TOLOTNTO, TOV
mopeyOUeEVeV vInpectdv vyeiog. To evdapépov g Atoiknong amd tn ypnon g BIT eotidletanr oty
e€aoPAAION TOV TOMTIK®V Yl TNV UEYICTOTOINGT TOL OQEAOLG, TNG OMOTEAECUATIKOTNTOG KOl TNG
A0S0 TIKOTNTOG Yo OAN TN dtdpketa {ong Tne.

"Etot, Ba yiver pio chvtoun mopovsioon opiopévav BeTiK®V eMOPAcE®V KOl ETMTOCEMY TNG (VYNANG Kupiwg)
Brotatpikng teyvoroyiog (BIT) oe peydio dnpodclo VOGOKOUELD, dIVOVTOG OGTOGO EUPACT] GTNV £VVOL0L TNG
OTOOOTIKOTNTOG KOl TN GNLOGT0 TNG Y10l TNV OIKOVOUIKT] SlaXEiploT ToL vosokoueiov kot Biyovtag tn ocbvdeon
g poxintig {ntnong (I1Z) pe to Edeupa amodoTikdTNTUG 6T0 TEPIGTOTEPA dINUOGLO Vosokouein. Oa yivet
emiong avaeopd otn cuyvn €mg katl vrepPfoikn yprion g BIT (Adyw xon I1Z) kot T peydreg avaykeg
TPOANTTIKNG Kot EMO0PODTIKNG GUVTINPNGNE OV dNUOVPYET, 0ALG Kot 6TIC SVGKOMES Yo T Aloiknor Tov
Noocokopeiov mov €xel va SlaXeIPIOTEL KOt T GTEVOTNTO TOV TPOVTOAOYIGHOV, TNV EAAEWYT] TIOTAOGEW®Y, TNV
advvapio Tov gc@tepikdv Tunuatov BIT (m.y. Adyor eknaidevong 1 EAMAMIOVG GTEAEY®ONG). ZUVETELN TOV
TOPOTAV® Elvar 1 cuveyng e&aptnon amd GuUPOANLa GLVTHPNONG LE TIG TPpoUNOeLTPLES ETANpETlES KOt OTL VTO
GUVETAYETOL.

IMpokvmter €101 10 Oépa g a&lorloynong tav texvoloyidv vyeiog (Health Technology Assessment) ko
Wwaitepa tov wtpikdv ovokevdv (medical devices). Xt tpanelo Bo cuinBodY Aomdy KoL oL SLAPopeg
e€eli&elg amd to pétmmo tov Executive Board tov Joint Action 3 g EUnetHTA (European network of Health
Technology Assessment), pe TAinpo@dpnon mepi Tov:

- 11 givar  A&oAdynom Teyxvoroyiov Yyeiag Kot yati mpémetl oavth va edlapépet ™ Atoiknon;

- Tl ovuPaivel onuepa oto e€mTePikd kat (Tt dev cvuPaivel) oty EALGdH Kot axoun

- 1L mpoPAémeTan va yivel oty Evpdnn petd to €tog 2020.

H tpdamela 0o kheioel ue to poro g a&lordynong g texvoroyiag vyeiag otn pOOUIOT TOV VYELOVOULKOD
topéa péca and to mapaderypa Tov NICE (National Institute for Health and Care Excellence) otn Bpetavia.
[Moporo mov vrdpyovy peydieg S0popég HETOED TV cuoTnudTeV vyeiag otnv Evpdnn kot tovtdypova
TOPOTNPOVVTUL SLAPOPEC TPOGEYYIGELS 6TV a&loAOYN O™, TYWOAOYN O Kot ool UimoTn TV VINPECIOV VYEING,
QaiveTol vo TopovctalovTol avEaVOLEVES ATOTNGELS Yo T O1e&aymYT] OIKOVOUIKNG a&loAdYNoNG TOV VEDV
TEYVOLOYIOV VYEloG oTIg Ydpeg owtés. Baowd 0épata mov Bo cvintmbovv: Tt etvan n a&loddynon g
TeXVoLOYiag vYeiag, TO0g glval 0 pOAOG TG OTN AYN OTOQAGE®MY, TO Tapddetypa tov EBvikov Ivetitodtov
Yyeiag ko KAvikng Apioteiog otn Bpetavia, NICE.
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I'EQI'PA®IKH AIIOTYIIQXH KAI OIKONOMIKH AIAXEIPIXH TOY
IATPOTEXNOAOI'TKOY EEOITAIXMOY ME XPHXH GIS: IIIAOTIKH
E®APMOTI'H XE ANAIINEYXTHPEX MEO®

A. Toopouakoc, A. ZapakoBitng kot A. Aalaxidov

Hovemomuo [Melorovvnoov, Tumpe Ouwovopikov Emotuav, Epyactipio Epappoydv Yneoxne Yyeiog
& Owovopkav Yyeiag (DigiTHEA Lab), Tpinoln, EALGSa
dtsoromok@uop.gr, dzarkovit@uop.gr, lazakid@uop.gr

Ewayoyn

Maykoopiong, 6ho ta cvotiuata vyeiag Ppiokovrol
QVTWETOTO UE THV TPOKANOCT TG COGTNG dtayeiplong
TOPOYNG VYEOVOIKNG PPovTidas, KAT® omd cvvinkeg
meplopiopot tov mopov [1]. Emmdéov, ot amopdoeig mov
AapBavovtar otov vyglovopkd Topén, Ba mpémer va
eotidlovtal 6TV Tapoyn TG TAEOV OTOTEAEGLOTIKNG KOl
amodotikng @povtidag vyeiog [2]. To Tewypapucd
IMinpoeopraxd Tdotnpo (I'TIZ/GIS) amoterel o véa
TPOGEYYIGN, TOV UITOPEL VO TPOGPEPEL TTOAAG OPEAT GTNV
opyavmon g Anuodoia Yyeiog [3].

YKOmOG

O okomog G eapproyng ivat  dnpovpyia pwog online
TAOTQOPLLOG O KTNLUATOAOYLO KO TAPUTNPNTNPLO TIUOV
Yy TV owKovouikn dtayeipton tov latpoteyvoroyucon
Eomhiopod tov Anuociwv Noonievtikdv ISpopdrmv
tov EBvikod Xvotipatog Yyeiog.

YMko kor Mé0odog

H epappoyn GIS4BIT ypnowonotel Tnv That@dppo e
ArcGIS ¢ ESRI ko Swbéter po kown Pdon
dedopévav (GeoDatabase), émov yiveton 1 tagvounon
TOV  pnyovnudtov ovéd povada vyelag, Kotnyopia,
HOVTELO, KOoTOoKELOoTH Kot Kmdikdé GMDN. E&ovacto-
dotnpévor KAvikoi pnyavikoi tov tunquatog BIT tov
Noocokopeimv 0o TPaylaToToloDY TV EI00YOYT TOV
dedopEVaV g PO KOJIKOV acPaAeiog (Ovopa xpnoth
Kot Kodwko). H swoaymnyn tov dedopévav yivetar pécm
g epappoyng Survey 123 for ArcGIS (and vroloyiot,
Kivnté 1 tablet) N péow g epappoyng ArcGIS for
Office. TMopdAinio péow g gpoppoyng GISABIT
VIAPYEL M SLVOTOTNTO VO TPOYLOTOTOLEITOL GVYKPION
TV cVUPAcemy GLUVTAPNONG, TOL KOGTOVG TPOUNOELNG
VEOV  UNYOVNUATOV, TOV KOGTOVUG OOKOTA-GTOONG
Brafadv, TOV aVTOAAOKTIKOV KOl VTOAOYIGHO SEIKTOV
(deiktng mododTnTog €£OMAIGHOD, OgikTng do-mavmdV
avavémong e£0MAGLOD, SEIKTNG KOGTOVG GUVTIN-PNOTS,
KAm). H Wuwutepotnta g €Qaproyng oe oxéon pe éva
Ao  ovotmuo  Swyeipiong  latpoteyvoloyikov
E&omhiopod gival 1 Ye@ypa@ikn anotiTmOon TV 00V,
Méow ™G epopproyns, o ypriong Aappaver minpopopieg
Oyl uovo o To TAB0G Kot TV KOTAGTOON TOV UNXovT)-
HATOV 0ALG KOl Y100 TNV YE@YPOPIKY] KOTOVOUY TOVG.
[MopdAnia pe tov xaptn umopovv va e&ayfodv Ko
avopopég (reports) pe ta otoreia tov latpoteyvolo-
ywoO E€omhopon (m.y. mAnbog pnyovnudtov / povada

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)

vyeiog), ot omoieg eivol SUVOIIKEG KOl AVOVEDVOVTOL KA~
O Popd oL VILAPYEL KavovpyLa eyypaen. Ot ovapo-pEg
pmopovv vo. eEoxbodv o popeés pdf, html, rdf, rtf, tif,
txt, xIs ka1 va ypnoyomomBodv avaroya.

Amnoteléopata

Méow g epappoyng GISABIT dnpovpynbnkav duwo-
dpaoTikol Yapteg [e SopopeTikéG BeloTIKEG EVOTNTEG:
a) Xaptng pe to tinbog towv avarvevotmipov MEG ava
Movada Yyeiog kot GUYKEVIPOTIKOG xaptng, B) Xaptng
pe tovg avarvevotpeg ME® avd kataokevaotn, v)
av@ POVTELOD, §) ava AELTOVPYIKN KATACTACN, KOl €)
Yop™G e owovoukd otolyeic. To mpoavapepbivia
otoyeia amotehohv Kot HEGO A0Yodoaiag TOGO TOV T -
patog BIT 660 kot g Atoiknong. Ot kAvucol pnya-vikoi
AOY000TOOV Yo TIS €VEPYELEG TOL £XOVV TPOYLLOTO-
nmomoet (IPM & CM) ko 1 Aroiknon givor vevBovn yo
mv emPePainon g opbng dexnepaimons Tov dtdt-
kaocwv. Ta dedopéva pmopov va dnpoctonomfovv Kot
0TOVG TOAITES, £T0l Mot Vo, eEac@ariletar 1 dlapaveln
TOV O0OIKAGIDV.

Xvlinton

H gpoppoyn GISABIT eivar yprioyn ylo tv amo@uyn
VIEPKOGTOAOYNONG O€ VINPESieg Kot mpoundeia vémv
eov. H epappoyn Ba empéper minpéotepn, KaAdTepT
KOL GUVEYN EVNUEPMON TOV KAVIKOV UNYOVIKAOV OAAL
Kot ¢ Aoiknong. H cuAloyn ypfol@v oTaTIoTIKOV
otolyeiov Yo mepartépw avaivorn Ba fonbnocovv ot
AMym opBdV anoedcemv, Oyt LOVO GE TOTIKO AAAY KOl GE
eBviko eninedo.
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2. T'. Kvptomovrog & M. T'sitova, (2008), Ta Owovo-
pikd ¢ Yyelog, MéBodor kot epappoyég g
owovopkng a&loAdynong, Exdooceig [analnong, Adnva
3. M. J. Rytkdnen, (2004), Not all maps are equal: GIS
and spatial analysis in epidemiology, Interna-tional
journal of circumpolar health, 63(1), 9-24.
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YIHHEPHXOTOMOI'PA®IAYX TQN AHMOXIQN AKTINOAOTTKOQN
EPTAXTHPIQN THX IEAOITIONNHXOY

A. Zapaxofitg, A. Teopouwkog kot A. Aalaxidov
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Ewayoy

Ta televtaio ypoévia 1 7wPOOdOG NG  YNOLIKNG
teyvoloyiag £€xet odnynost oty avamtuén  véov
EQUPLOYDOV EAEYYOV TOV KPOTIKOV dOmOvVAOV Yo TNV
vyeio. Ta Teoypaewd Zvotquata I[IAnpogopidv
(G.1.S)) omotehobv éva yprowo epyakeio ywpikng
avaivong [1] xat Bertiomong g amodoTikdTNTAS TOV
VYEOVOUIKGV povadwv [2].

YKOmOG

O oxomdg g epyociog elvor 1 KoTAypopy TOV
GUOTNUATOV VIEPNYOTOLOYPUPIOG Kot 1 Slepevuvnon
KOGTOUG - €000V TV avTioTol®V €£ETACEMY HE TN
dnpovpyio ymeokov xoptdv. Ta otorygio apopodv ot
Anpodoia Aktivoroywd Epyaotipia g [elomovviioov
mv mepiodo 2012-2015, yw ta omoio vmhpyovv
SwBéopo dedopléva.

YMko kor Mé0odog

Xpnowonowdvtog 10 Aoyiopikd ArcGlS,avantoccetol
éva 131aitepo Yopkd mePIBAAAOV aAANAERIOpOoTG TOV
XPNOTN HE cuyKekpyléves TAnpoopiec. Ot mAnpopopieg
avtég meptiapPfdvovy tov THTo, To €100G KOl TO LOVTELOD
TOVUTEPTYOTOUOYPAPDV. Ta dedopéva oTh
ouvovAlovTal [ TO OWKOVOMIKE oTowEln €600V Kot
KOGTOVG TV avticToy®V €EETACE®Y, ONUIOVPYDVTOG
po Baon dedopévov. Emiiéyovtag 10 KaTAAANAO
Oepaticd voPabpo [3], emttvyydvetol 1 onTIKOTOINGT
TV mpoavopepbivimv  dedopévav.  Anuovpyodviol
ynoewkot yapteg, Omov o ypnotg umopel vo Exet
npocPfacn oe  mpaypotikd xpdvo Kol Vo, OVTAEL
mAnpogopiec. H xpnotikdTnTo 10V GUOTAIITOG EMTPENTEL
mv evooudtoon dwypoupdtov yio v eEaymyn
GLYKPLTIKOV OTOTEAECUATOV.

Amoteléopata

Xpnoylomodvtag Tig duvatdTIeS TOV SdPUCTIKOV
XOpTOV, avaddovtal mopdbupa  EMOKOTNONG  TOV
OKOVOUIKMV KOl TEXVIKOV  YOPOKTNPIOTIKOV TV
vepnyoTopoYpdewv. H ynelomoinon tovg emtpémet
v EVOOUAT®MOT Kot emeepyacio TvAKOV 1010THTOV
(attribute tables) méveo otovg YdpteC. e aWTOVG
KAToypaeeTonl 1 ouyvotnTa PAABOV TOV PNXAVILATOV.
Emmiéov, n online spapupoyn emitpémet tn dtocHvoeoT
tov Aktvoroyikev Epyactnpiov 1660 peta&d toug 660
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Kot oe  Kevipikd emimedo. H  dwtepodmta  TOL
ovoTNHaTOg givatl 1 Aqyn peydlov dyKov TANpopopiog
oe mpaypoTikd xpovo. Eivar duvarn emiong, n aviypoen
Kot e£ayOYN TOV TVAKOV W10THTOV, dSNULOVPYOVTAG £Va
ymowokd opyeio KO6GTOLS Kl LNUIOYOVOV UNXOVILATOV.
Méom ™G eQapUOYNG OOTIGTAOVETOL KVUPIMG HEOT TV
€600V and TI¢ e£ETAOES VIIEPNXWOV OE TO0G00TO 5,5%-
98% ot dSNUOGLA OKTIVOAOYIKG EpYAGTHPLN TV TEPIOOO
2012-2015. E&aipeon amotehel t0  AKTIVOAOYIKO
Epyaotipro tov I'eviko Nocoxopeiov - Kévtpov Yyeiog
Moldwv mov gpgavitel avénon tov esddmv katd 110%
nepimov. EmumAéov, mopatnpeitor peiwon tov k66TOLG
OKTVOAOYIKOD VAWOV og mocootd 7,5%-40% ota
Anpodowa Axtvoroywkd Epyaotipio. Xtnv mepintoon
avt €apodvial TO OKTIWVOAOYIKA EPYACTIPLO TOL
Ievikod Noocoxopeiov Apyovg, Kolopdtog ot
Kvropiooiog mov  ocvppove pe TV €Qpapoyn
napatnpeitor  avénon kotd 10%, 102% wor 22%
avtioTtoya.

Xvlinton

H epappoyn mov mapovoidletor ivar ypioyn yo tov
TMEPLOPWOUO  TOL  KOOTOVG  TOV  AKTIWVOAOYIK®V
Epyootpiov kot avtikotdotoong TETOAUMUEVOL
axTvoroykov eEomAicpnod. To cvotnpa avopévetol va
GULVEIGQEPEL 6TN PEATIOTN KOTAVOU TOV TOP®V KoL TOV
TANPESTEPO EAEYYO GE KEVIPIKO EMIMEDO.

Biphoypagio

1. S. L. Macllaferty, (2003), GIS and HealthCare,Annual
Review of Public Health, Vol.24, 25-42.

2. A. Gatrel. M. Senior, (2004), Towards evidence-based,
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Kingdom, International Journal of Health Geographics.
3. K. R. MacCloy, (2005), Resource Management
Information Systems: Remote Sensing, GIS and
Modelling.
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Introduction

There is a lot discussion nowadays regarding the decision
making problem. Making decisions and creating
computational models using the tools of Fuzzy Cognitive
Maps and Neural Systems is a complicated task. The
reason is that the contributing factors are several and
complicated themselves. In medicine, factors such as age,
symptoms, clinical tests all play their role and have their
own importance when it comes to examine a patient, or
to decide a medical action. Heart disease is the leading
cause of death in developed nations despite known ways
to prevent and treat heart problems. One common type of
heart disease is called Coronary Heart Disease,
sometimes referred to as coronary artery disease (CAD)

[1].

Materials and methods

In this work, we illustrate the development of a Medical
Decision Support System (MDSS) using Fuzzy
Cognitive Maps (FCM). FCM is a soft computing
technique capable of dealing with situations including
uncertain descriptions using similar procedure such as
human reasoning does [2]. FCM was chosen because of
the nature of the application problem. The prediction of
diseases like CAD is a complex process with sufficient
interacting parameters and FCMs have been proved
suitable for this kind of problems. Similar MDSS have
been suggested for the prediction of diseases like
pulmonary infection [3]. Three physicians-experts were
pooled to define the number and type of parameters-
factors affecting the possibility of been affected by CAD.
For this application, concept values take either two, three,
four or five possible discrete or fuzzy values. These
variables contain information about the patient (ex Age,
Gender), the heaviness of the main symptom, some
Comorbidities and predisposing factors for CAD, as well
as diagnose tests that the patient has been submitted to.
The Decision Concept represents the severity of CAD
and takes four fuzzy values (low possibility, medium
possibility, high possibility, very high possibility). The
thirty identified concepts keep relations with each other,
in order to characterize the process of assessing
infectious diseases and to provide a first front-end
decision about the prediction of CAD. After the
determination of fuzzy sets, each expert was asked to
define the degree of influence among the concepts and
describe their interrelationship using if-then rules.

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)

Results

After construction of the FCM tool, a number of
scenarios have been introduced and the decision making
capabilities of the technique will be presented by
simulating these scenarios and finding the predicted
outcomes according to the available data. The
constructed FCM-MDSS model was tested into several
real examples. After several simulations we summarize
some weaknesses that could be a field of future research,
as to how those weaknesses could be overpassed. One
main weakness is that all the factors, from the special
characteristics of the patients to the test results are been
described as similar type values, though they aren’t. The
test results for example have a completely different
nature than the age and the gender of the patient. After
the simulation, variable as the age for example and a test
result might have similar numerical influence to the
output value.

Conclusions

The knowledge-based approach used in this work focuses
on the soft computing technique of Fuzzy Cognitive
Maps to offer a diagnostic tool. It was demonstrated that
FCMs can be a useful tool for capturing the physicians’
understanding of the system and their perceptions on the
medical requirements of the infectious diseases
management. Future work will be directed towards the
insertion of other possible input values and bringing the
model to a whole new level, perhaps with the use of
learning algorithms.
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Introduction
Gold Nanoparticles (GNPs) are used preclinically, either

as contrast agents or as drug delivery carriers and their
accurate localization is of major importance. In X-ray
imaging changes in contrast are due to density alterations
in structures where they accumulate. GNPs size does not
affect image contrast [1], although it strongly affects
biodistribution [2]. Trying new methodologies regarding
GNPs and X-ray imaging, many experiments are needed
to establish a protocol, increasing the need of animals.
Simulations can provide in silico investigation tools to
study if an administered NPs solution of given
concentration, composition and biodistribution will
produce an adequate and detectable image contrast, thus
optimizing protocols with a reduced need for animals.

Materials and Methods
Firstly, our X-ray system, consisting of an X-ray tube

irradiating at 35kVp and a CMOS detector of 0.2mm
pixel and 12 x 12 cm? active area size, was simulated in
GATE. The imaging results were validated through
commercial iodine solutions and compared against
experimental data. The computational MOBY mouse
phantom was used and both iodine and GNPs were
simulated as homogenous solutions. Concentrations
ranging between 5-40mgAu/0.2ml were tested. Different
administration routes were studied in conjunction with
already published biodistributions of GNPs, with respect
to the injected concentration of GNPs.

Results

The model was validated with iodine solutions both in
phantoms and mice studies. Simulated solutions of
concentrations  ranging  between  25-200mgAu/ml
produced detectable image contrast, following already
published biodistributions in certain structures, as the
liver and the spleen. A series of images and the
corresponding CNRs were extracted for a set of different
injected concentrations and of different biodistribution
models of GNPs.

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)

Figure 1. Simulated X-ray images of the MOBY
phantom, before and after the administration of 20mg of
GNPs, accumulated in the liver.

Conclusions
A simulation platform to study the in vivo imaging

properties of GNPs was successfully validated. By
importing the NPs solution density, composition and
expected biodistribution one can determine the minimum
concentration needed for an adequate image contrast.
This platform is already being used in designing our
experimental GNPs imaging protocols in mice.
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Introduction

Patient specific dosimetry is of high interest in pediatric
applications where exposure to ionizing radiation is
widely debated. This work intends to create an organ dose
database for pediatric reference individuals undergoing
computed tomography (CT) examinations. The data will
permit rapid estimates of organ effective doses for
patients of different age, gender and examination type.

Materials and Methods

In the present study, the GATE open-source MC toolkit
(v7.2) [1] was used for modeling Aquilion™ PRIME
multislice helical CT system.

The energy spectrum was calculated using the software
Spektr. The energy photon spectrum was defined in
GATE as a gamma-particle point source with certain fan
and cone angles. The X-ray source-to-detector distance
and the source-to-isocenter distance were also defined
and an almost continuous movement of the source was
achieved.

In order to validate our results, the absorbed dose in
PMMA digital phantom was compared with measured
data in corresponding PMMA physical phantom at 1
position. A thin-walled ionization chamber was
constructed from manufacturer specifications and a
Monte Carlo normalization factor was also described.
An XCAT anthropomorphic phantom [2] was used as
reference model for the dosimetric simulations. Helical
CT trajectories were modeled by rotating and translating
the voxel phantom with respect to a fixed source position
in order to simulate a chest protocol.

Results

Normalization factors were derived to convert the dose
simulated to absolute absorbed dose for the particular
beam collimation. The measured and simulated CTDl1go
in air at isocenter are presented below.

Table 1; Measured and simulated CTDl 1 inair

Energy  Measured Simulated '\tI.FI
(kVp) (mGy xmAs™?)  (mGy x particle™) (pri,ré\ls?le) X
120 346x10°  7.52x10™ 459 x 10°
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Table 2: Comparison of CTDI in mGy between
simulated and published data for the center position

Phantom Measured Simulated Diff. %

32-cm 35.0 31.96 8.69

Results of XCAT dose maps (figure 1) indicate the
chest helical movement.

Figure 1. a) Simulated chest scan and b) the
corresponding slice of the attenuation phantom

Discussion

The verification of the CT scanner was completed,
with high accuracy comparing experimental and
simulated results. Initial dosimetric simulations were
applied using standard pediatric phantoms.

Conclusions

This is an ongoing study for optimization of pediatric
dosimetry. The next step is to irradiate several children
phantoms with different clinical scanners in order to
extract the absorbed doses in the most critical organs.
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Introduction: The acute dissection of an ascending
thoracic aortic aneurysm (ATAA) starts with an initial
crack in the intima of the aortic wall and propagates
creating a “false lumen”, approximately between media
and adventitia of the aortic wall. The propagation is
accelerated under the influence of blood pressure and
there is a risk of rupture of the aortic wall, thus causing
the patient's death. The aim is to study the mechanical
properties causing the propagation of the aortic
dissection between the layers of the ascending thoracic
aorta, comparing the adhesive strength between patients
with aortic dissection and controls.

Materials and Methods: Peeling experiments
performed as described in ref. [1] on 177 specimens
corresponding to 15 controls with normal aorta and on
146 specimens corresponding to 18 patients with type A
aortic  dissection  aneurysm,  respectively. The
propagation of the dissection in patients had stopped in
the ascending aorta around the rupture, forming a
separation line as limit. The selected patients’ specimens
include this limit along their length, beyond which the
dissection could not continue.

s ST peel,peak

Sa

Tpeet (MN/mm)

+E(on peak)

o 10 20 30 40 50
elongation e (mm)

Figure 1. Typical delamination profile

Tests on the specimens were made to demonstrate the
stress state that will be able to propagate the dissection
beyond these limits. The maximum peel tension Tpeel peak
(force/unit width) and its corresponding elongation e
(displacement) value were determined, through the peel
tension versus elongation diagram (Figure 1). The mean
peel tension after the Tpeelpeak Was calculated being the
delamination strength (Sq) responsible for the
propagation of the dissection between the two layers of
the specimen.

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)

Results & Discussion: Peel tension, elongation and
delamination strength in controls were significantly
smaller than those of the patients in both directions
(Table 1).

direction  patients  controls p

T peel, peak CIRC 50+3.9 35+1.6 <0.001
(mN/mm)  LONG 47£4.2 40+1.6 0.15

€(on peak) CIRC 5.3+0.36 3.3+0.13 <0.001
(mm) LONG 6.5+0.50 5.5+0.24 0.25

Sd CIRC 40+3.4 30+1.4 0.006
(mN/mm)  LONG 49+3.9 37£1.6 0.05

Table 1: Mechanical properties of the directions CIRC and
LONG denote patients vs. controls differences.

It seems that the propagation of the dissection is easier to
initiate in the transverse direction, since the peel
maximum tension and delamination strength appear
lower for the circumferential direction with respect to the
longitudinal at the controls’ results.

Conclusions: Based on the above difference between
patients and controls it can be concluded that the
adhesion of the layers around the rupture region is
stronger than normal. Possibly, this constitutes a form
of patients’ adaptation in order for the dissected wall
to withstand the developed pressure in this region
stopping the propagation. However, despite this
adaptation of the wall by increasing its resistance to
the dissection, in case of a possible pressure increase,
the wall is unable to hold and ultimately fails to result
in the propagation of the dissection.
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Introduction: A significant issue involving medical
implantable devices arises from their battery, because its
replacement requires surgical procedure. To increase
the functional life of medical implants, several energy
harvesting devices have been developed that convert the
motions of the cardiovascular system to electrical
power. The purpose of this study is to present the
potential of a device, originally developed for energy
harvesting from arterial wall motion [1], to operate as a
sensor for cardiovascular system monitoring. This
device is based on electromagnetic induction and
consists of two permanent ring magnets that are placed
in parallel and a flexible conductive coil that is
positioned between them. The artery is inserted through
the coil and the holes of the magnets. The coil moves
along with the arterial wall inside the magnetic field,
and as a result, an alternating voltage is induced across
its terminals.

Materials and Methods: An energy harvester based on
the above design was fabricated. In order to test the
fabricated device in vitro and evaluate its potential
operation as a sensor, an experimental setup was
developed to simulate arterial motion. An elastic tube
was filled with water and a motor-based compression
device was used to compress and decompress a segment
of the tube periodically, causing a pressure pulse inside
the elastic tube with controllable frequency and pressure
amplitude.

Results & Discussion: Figure 1-(a) presents the peak
voltage with respect to the peak velocity of the tube’s
wall, along with a linear fit. Our experiments
demonstrated an excellent linearity between these two
quantities. Figure 1-(b) shows the peak voltage against
the pressure amplitude, along with a second-order
polynomial fit. The voltage-tube’s radius diagram had a
similar form as the one of voltage-pressure amplitude.
Furthermore, a linear relationship between the
frequency of the pressure pulse and the peak voltage
was observed. Hence, the obtained results showed that
the energy harvester under study, can be used to
determine heart rate, blood pressure, artery’s radius and
wall velocity.
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Figure 1: (a) Peak voltage versus the peak velocity of
the tube’s wall, (b) Peak voltage versus pressure
amplitude.

References

1. A. Pfenniger, L.N. Wickramarathna, R. Vogel, V.M.
Koch (2013) Design and realization of an energy
harvester using pulsating arterial pressure, Medical
engineering & physics 35(9): 1256-1265

Keywords:
Cardiovascular Monitoring, Arterial Wall Motion,
Medical Implantable Devices, Energy Harvesting.



7° TIANEAAHNIO XYNEAPIO BIOTATPIKHYE TEXNOAOI'TAY

WAVELET ECG ANALYSIS IN TIME-FREQUENCY DOMAIN OF THE
QRS-COMPLEX IN NORMAL INDIVIDUALS AND HEART FAILURE
PATIENTS WITH LEFT BUNDLE BRANCH BLOCK

Kalliopi Papathoma?, Stavros Chatzimiltiadis?, Nikolaos Maglaveras', loanna Chouvarda?, Efstratios
Theofilogiannakos®, Dimitrios Konstantinou? and Vassilios Vassilikos®

!l aboratory of Medical Informatics, AHEPA University Medical School, Thessaloniki, Greece
2 First Department of Cardiology, AHEPA University Hospital, Aristotle University Medical School,
Thessaloniki, Greece
3Third Department of Cardiology, HIPOKRATIO University Hospital, Aristotle University Medical
School, Thessaloniki, Greece

Objectives

LBBB in heart failure patients is a negative predictor for
survival. This pattern is also recorded in individuals
without significant structural heart diseases. The
purpose of this analysis is to investigate if there are any
differences in LBBB morphology between normal
individuals and patients with heart failure. The LBBB
morphology has not been previously analysed using
wavelet analysis in timefrequency domain in order to
identify markers which distinguish these patients.

Materials and methods

Data of eighty-one (81) patients (mean age 66, 58 male)
have been analyzed (Table 1). Group A
consisted of sixteen (16) patients with LBBB without
heart failure and Group B consisted of sixty-five (65)
patients with LBBB and heart failure. ECGs recorded
with a 3-channel digital recorder (Galix Biomedical
Instrumentation) in 3 axes (X,Y,Z) for 10 minutes at
rest. The sampling frequency was 1000Hz, and the
duration of each signal was 90 seconds in order to
ensure as much as possible artifact free signal of same
length for all patients. Manual inspection of all QRS
complexes by experts was pre-followed with amplitude
normalization, baseline correction and application of a
denoising wavelet filter. QRS complex transform was
performed using ‘cmor’ wavelet analysis. QRS complex
was divided into 3 equal scales in time domain and 3
frequency bands (low frequency range: 50-100Hz,
medium frequency range: 100-150Hz and high
frequency range: 150- 200Hz). The mean and maximum
energies of the QRS complexes were calculated in each
of the 9 time-frequency band. Demographic, clinical
and ECG characteristics (QRS morphology and
duration) were presented at table 1.

Results

Wavelet parameters in each of three orthogonal leads for
both groups are presented in Table 2. Wavelet
parameters of the QRS complex in all frequency bands
in all leads were higher for Group A. No significant
differences were noted in the x and y lead. In the z lead,
the differences in mean QRS energies are significant
between the two groups in the high and medium
frequency band (100-200Hz) in all time segment
whereas the maximum energy is significant in high
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frequency band (150-200Hz) in the second time
segment. In conclusion wavelet transformation of the
QRS complex could differentiate normal individuals
from heart failure patients with LBBB.

Table 1: Baseline characteristics of study participants.

Total Group A Group B p-

n=81 n=16 n=65 value

Age (years) 66(42-87) 68(58-87) 66(42-82) 0.282

Malegender S8 (TL6%)  425%) ¢ 3?01% ;oo

QRS duration 158 152 166 0.001
(ms) (120-192)  (120-163) (129-192) ’

Ejection 31 58 25 0.170
Fraction (14 - 64) (53-64) (14 -44) )

P-values in bold indicate significance at 5% or lower. Values
are rounded to the closest integer.

Table 2: Baseline wavelet features

Lead Group A Group B P-value

X mean (m-tl) 14,4 4.9 0,023
max (m-t3) 31,70 18,60 0,049

Y mean (1-13) 6.80 4,70 0,035
max (h-t2) 106,50 60,90 0,017

Z mean (h tl) 82,4 52,1 0,019
mean (h-12) 74,5 38,8 0,008

mean (h-13) 42,4 248 0,013

mean (m-t2) 22,6 12,1 0,046

mean (m-13) 14,2 8.4 0,013

mean (1-13) 8.1 5.1 0,044

Terminology used for wavelet parameters: mean or max
{frequen- cy bandtime}, e.g. mean{m-t1} represents the mean
energy of the QRS complex recorded in the medium frequency
band (100-150Hz) in the first time segment, mean{l-t3}
represents the mean energy of the QRS complex recorded in the
low frequency band (50-100Hz) in the third time segment and
mean{h-t2} represents the mean energy of the QRS complex
recorded in the high frequency band (150-200Hz) in the second
time segment.
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Introduction

In this paper we propose an improvement in the
processing  technique which is applied to
Electroencephalography (EEG) signals with the
purpose to recognize motor imagery movements and
use this finding in performing brain-based control of
rehabilitation devices This technique identifies in the
patient signal the occurrence of desynchronization and
synchronization (ERD/ERS) events related with motor
imagery. However, to do this, the received patient
signal is first subjected to the removal of environmental
and system noise as well as interference noise which
correspond to normal human activities such as eye-
blinking and cardiac motion (artifacts). This kind of
processing has to take place within time limits imposed
by the on-line control requirements of the rehabilitation
devices.

Second Order Blind Identification (SOBI) independent
component analysis (ICA) algorithm is a widely used
algorithm in removing artifacts. This algorithm,
however, presents long processing time making the
overall time for motor imagery movement
identification not suitable for brain-based control of
rehabilitation devices. A rework of this algorithm based
on SCHUR decomposition, results to an accelerated
determination of the imagery movement.

Methods

During imagery motor movements tasks, the so called
mu and beta ERD and ERS are taking place, allowing
us to determine human patient imagery movement [1].
These imagery tasks, which can be recognized as power
suppression and spikes (Figure 1), indicate that the
ERD/ERS events of imagery motor movements are
taking place. However, original recordings of EEG data
contain environmental and system noise and
interference that corresponds to normal human activity
such as eye-blinking and cardiac motion which need to
be removed in order to isolate the ERS/ERD events
from the rest of the signal.

In order to remove noise that is correlated with eye-
movement (EOG) and heart motion (ECG), the Second
Order Blind Indedification (SOBI) source separation
algorithm [2] can be used. The algorithm works with
the use of joint diagonalisation on a set of partial
covariance matrices. The SOBI modification addressed
in this study concerns the way that covariance matrices
are diagonalized.

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)

In order to determine the imagery movement, power
and energy features of the signal obtained after the
removal of artifacts are compared with the same
features of classified signals from an available database
and the class to which the processed signal belongs, is
identified. The database classification is done off-line
by using the SVM algorithm.

FC3
Amplitude increase

~
ERS
ERD
.

Amplitude decrease

Power (arbitrary unit)

Time (milliseconds)

Figure 1. ERD/ERS of motor imagery tasks during
EEG recording over premotor cortex signal.

Results

The evaluation of the EEG processing with the purpose
of identifying motor imagery movement based on SOBI
and modified SOBI algorithms are shown in Table 1. It
becomes evident that a reduction of almost 80% in the
execution time is achieved.

Table 1: EEG process technigue execution in seconds

Execution time of EEG processing algorithms in
Data seconds

et based on typical SOBI based on modified SOBI
1 9.845235 1.567458

2 10.379097 1.845277

3 11514513 1.814460

4 9.800095 1.739605

5 9.799495 1.600469
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Figure 1. Schematic of the biosensor construction

A biosensor, according to [IUPAC, is “a device that uses
specific biochemical reactions mediated by isolated
enzymes, immunosystems, tissues, organelles or whole
cells to detect chemical compounds usually by
electrical, thermal or optical signals” [1]. Biosensors
are suitable as Point-of-Care Testing devices, that do
not require trained staff or additional analytical
processes, and provide rapid, quantitative, sensitive and
economic biomarker detection.

Carbon nanotubes (CNTs) with attached biological
molecules have been largely examined as promising
biosensor materials [2]. CNTs are enrolled graphite
layer (graphene) sheets in long cylindrical — tube form,
produced by robust carbon molecules with the catalytic
action of metals at high temperatures. Depending on the
number of cylinders, CNTs can be formed in single or
multi-wall tubes (SWNTs, MWCNTSs). CNTs present
extreme strength due to sp2bonds, and one-dimensional
metallic or semiconducting behavior arising from -
band electrons of the p: delocalized orbital. Extended
research based on their unique properties, in view of
applications in the fields of materials, nanotechnology,
electronics, energy, medicine etc. has been performed
the last decades. algorithm [2] can be used. The
algorithm works with the use of joint diagonalisation
on a set of partial covariance matrices. The SOBI
modification addressed in this study concerns the way
that covariance matrices are diagonalized.

A carbon nanotube immune-biosensor has been
constructed for measurement of Glial fibrillary acidic
protein (GFAP) levels (Fig.1). GFAP is the main
intermediary filament of astrocytes, the most abundant
cell type in the human central nervous system.
Following injury or infection in the CNS, GFAP is

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)

overexpressed and is considered as a specific astroglial
immune-histochemical marker.

This biosensor is based on single-wall carbon
nanotubes (SWCNTS), in which an antibody against
GFAP has been covalently bound, after oxidation and
1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide
(EDC)/N hydroxysuccmlmlde (NHS) chemlstry [3].

Figure 2. OX|d|zed SWCNTs (Ieft) and '
AbGFAP functionalized SWCNTSs (right)

Characterization by Raman spectroscopy and SEM
(Fig.2) proved the successful bio-functionalization of
the nanotubes.

Results showed that standard GFAP solutions lead to
increase in the relative percentage of the electrical
resistance of the sensor in a linear manner. The sensor
had a specificity of up to a few pg/mL, as proved by
measuring a 100 pg/mL BSA solution. The sensor
platform is currently optimized to be employable in
everyday clinical / biotechnology practice, while several
other biomarkers and biological fluids combinations are
under examination.
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Introduction

This work presents a wireless e-health platform
developed in the context of the Wheamo (Wireless
Health Monitoring) projecti, which aspires to provide
an end-to-end solution for monitoring the critical
parameters whose pathological values are linked to
pancreas-related diseases such as pancreatitis and
pancreatic cancer.

Materials and methods

RF link
(MICS, 1SM)
------------- -

L =
Knowledge base
(MD personnel)

In-body implant
(body sensor)

Figure 1. The Wheamo platform

The Wheamo platform employs medical implants (bio-
sensors) that function as antennas planted in the
pancreas. Via wireless in-body propagation, the signal
that monitors and records critical parameters such as
glucose, reaches the skin and then is propagated in a 3D
indoor environment (i.e., a medical room) over to a
terminal equipped with a user-customized, adaptive,
and personalized knowledge base operated by medical
personnel and other health care workers.

The fundamentals of in-body and on-body wireless
propagation and channel characterization have been
studied in a series of published works [1]-[3].
Researchers have tested both electric-field (dipole) and
magnetic-field (patch, loop) antennas. Another
important aspect concerns the frequency band in which
the signal propagation will occur. Among the
frequencies that have gathered scientific and academic
interest are the Medical Implant Communication
Service (MICS) band at 402-405 MHz, the 900 MHz
channel and the industrial, scientific and medical (ISM)
radio band at 2.45 GHz.

1 WwWw.wheamo.com
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Results

Different channel links and different carrier frequencies
lead to different behavior of signal attenuation while
propagating inside the human body or on the skin
surface. Path loss modeling has been mostly based on
mathematical fitting of distributions and models on the
empirical data acquired via simulations with male and
female phantoms built in specific software available to
researchers in industry and academia. In order to
remove noise that is correlated with eye-movement
(EOG) and heart motion (ECG), the Second Order
Blind Indedification (SOBI) source separation
algorithm [2] can be used. The algorithm works with
the use of joint diagonalisation on a set of partial
covariance matrices. The SOBI modification addressed
in this study concerns the way that covariance matrices
are diagonalized.

Extensive simulations have been conducted by
employing appropriate software that uses human
phantoms, both male and female, for both the MICS
and the ISM frequency bands, in order to model the
propagation of the EM radiation throughout the human
body from the pancreas to the skin, with the
methodology first established in [4]-[5].

Results confirm the departure of small-scale fading
from the Rayleigh distribution in terms of
instantaneous signal amplitude, a typical scenario for
Non-Line-of- Sight (NLOS) scenarios such as in-body
channel propagation. Large-scale fading confirms the
Log-normal model, albeit with variations.
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Introduction

Project “Mercury” involved the integration of a
lowcost anthropomorphic robotic arm into an
experimental research setup, aimed at research in
human-robot interaction (HRI) and biomedical
engineering and robotics. The robotic arm was
developed in-house by the Biomedical Electronics
Robotics & Devices (BERD) group of the Lab of
Medical Physics, AUTH [1]. Hybrid modality control
was a design priority for the HRI platform. The
design team has already tested a body-machine
interface (BMI) control module comprising of a
wearable exoskeletal harness, capable of sensing the
position of a human operator’s arm [1].
Subsequently, we have evaluated a commercial dry
electrode brain-computer interface (BCI) headset as
an additional control modality [2]. Moreover we have
upgraded the HRI experimental platform, by adding
a second arm, hand-like grippers, digitization of all
motor controls and by integrating all hardware onto a
mounting dock [3]. We also conducted pilot-testing
experiments evaluating psychometric perception of
the robotic system by healthy-end users [4]. Hereby
we present the qualitative assessment results for the
current design iteration of the system.

Materials and Methods

The bimanual 8-DoF anthropomorphic robotic arms
were operated by healthy end-users using motor
imagery BCI control while performing simple motor
tasks. Moreover a disabled female patient (spinal
cord injury) and a healthy control subject evaluated
the system’s capabilities for multiple complex
motions control, using non-invasive
electroencephalographic signals. The primary data
acquisition interface was a commercially available
Emotiv  EPOC headset. User experience was
qualitatively — assessed using the Godspeed
questionnaire [5], translated in the Greek language

[4].

Results

The BCI controlled system was successfully tested by
healthy end-users and a pilot disabled subject for both
simple tasks and complex motion control. BCI
training is possible in a single session with short
learning curve for most users. While the overall
experience was reported to be intuitive and
immersive (as evaluated by Godspeed [4,5]), speed
and smoothness of movement is still lacking when
compared to BMI control [1,4].
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Discussion

The completed BCl-controlled robotics system, now
“Mercury 2.0” consists of two 8-DoF low-cost, custom
built, anthropomorphic robotic arms and a non-invasive
commercial  dry-electrodes BCI control  module.
Qualitative experiments were conducted to evaluate the
feasibility of this technology being used by both healthy
and disabled (spinal cord injury) end users. The current
system version has been demonstrated to fulfill its design
criteria with regards to speed, accuracy and reliability of
operation, intuitive and immersive control, portability and
cost minimization, as well as the overall experience. The
system is currently being used for neurophysiological
study and rehabilitation of spinal cord injured patients in
the Brainwave Clinical Trial (NCT02443558) and will be
further tested for other biomedical engineering
applications.
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Introduction

As skin cancer incidents increase exponentially in
several countries, melanoma is fast becoming a high
priority disease. Physical examination and biopsy are
the gold standard in melanoma detection and diagnosis,
however recent surveys indicate novel non-invasive and
radiation-free techniques based on electrical impedance
spectroscopy, which can further support diagnostic
decisions [1]. Electrical impedance spectroscopy is a
relatively novel diagnosis-support tool with a track
record of relatively high sensitivity and specificity for
the detection of malignant melanocytic lesions [2]. The
proposed device, DermaSense, is designed to be a
complementary medical decision support tool for early
detection of malignant melanoma, providing objective
digital sensor data to assist Dermatologists in deciding
whether a skin feature should be a candidate for biopsy.

Materials and methods
The DermaSense prototype device is designed to be

portable, lightweight and operable without requiring
prior experience or specialised instructions. More
specifically, the scanner is connects to a PC via a USB
cable and the automated measurement proceedure is
initiated using customized pre-installed software.

Results & Discussion
Preliminary results presented hereby were derived from

our first pilot study. Further improvement of the
DermaSense prototype scanner and further medical pilot
studies are necessary in order to decide if DermaSense
can be used as a complementary tool to detect skin
impedance patterns related to melanoma.

In the box plot depicted, scaled impedance samples
labeled clear skin 1 and clear skin 2 are shown to have
similar median scaled impedance values, which
substantially exceed the median obtained from scaled
impedance measurements around a skin nevus from a
single subject. As we expected, the nevus samples
display a larger variability than the clear skin samples,
indicating that DermaSense measurements may be able
to achieve one of our initial design targets: to
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consistently distinguish skin nevi from clear skin.
Moreovoer, the data point distribution for data sets ‘clear
skin 1' and ‘clear skin 2' are symmetric, while the
distribution for 'nevus' is skewed left.
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Figure 1. Box plot depicting the range and distribution
of scaled impedance in nevus, clear skin patch 1 and
clear skin patch 2 of a single subject.

Conclusions
Preliminary results indicate that the device works as

expected, differentiating clear patches of skin from a
non-malignant nevus when focusing on variability and
the shape of the distribution of scaled impedance
measurements across all electrodes. Our research team
targets to improve the device for more specific results.
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Introduction

Articular cartilage is an avascular connective tissue
covering the ends of bones in a joint, responsible for
bearing loads with minimum wear and friction. Protein
signaling plays a central role to chondrocytes capability
to either synthesize cartilage and maintain its
homeostasis, or degrade cartilage and promote
inflammatory  responses. Previous studies have
discovered major players such as BMP-2, TGF-b2 and
FGF-2 for chondrogenesis of tissue engineered articular
cartilage, however, little is known if such stimuli share
common pathways related to cartilage growth [1]. In
this study, we combine Systems Biology and Tissue
Engineering approaches by creating a mechanism for
3D cartilage phenotype evaluation.

Materials and Methods

Cartilage tissue was obtained from the femoral heads of
patients  undergoing  total  hip  arthroplasty.
Chondrocytes were isolated using standard methods.
50,000 chondrocytes were seeded on each alginate
scaffold. 9 different categories were produced. The first
category was unseeded, the second category was seeded
only with chondrocytes and the final 7 categories were
seeded with chondrocytes and stimulated with CTGF,
IGF-1, FGF-2, BMP-4, EGF, Cadherrinll and MGP.
Cells were cultured for 9 days and stimulated every 2
days. A Luminex 200 system was used to measure the
activation of 15 phosphoproteins 9 days after the
stimulation. A library of 22 cytokine releases was
measured in the supernatant 9 days after stimulation.
The sulfated glycosaminoglycans (s-GAG) content was
quantified spectrophotometrically using the 1, 9-
Dimethylmethylene blue dye (pH=3)

Results

As shown in Fig.1, a large number of stimuli raised a
significant response in chondrocytes, activating at least
one phosphoprotein signal. Well known players such as
BMP-4, CTGF, EGF, FGF-2 and IGF-I responded as
expected from previous studies. Apart from the major
players, two underreported stimuli, Cadherrin-11 and
MGP are found to affect chondrocytes signaling as well
as the cartilage phenotype. As shown in Fig. 2, a large
number of imposed stimuli promoted significant
cytokine release in chondrocytes. The most significant
cytokine releases came from MGP and Cadherrin-11.
All the stimuli-categories had a higher GAGs
concentration. More specifically, BMP-4, EGF and
Cadh11 had the highest (175%, 169% and 154% more
compared to the untreated with stimuli, respectively).
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Discussion

BMP-4 and Cadherrin-11 induced the highest responses in
both phosphoproteins responsible for cell proliferation,
survival and growth and GAGs production. An
underreported player, MGP, induced the highest responses
in most inflammatory cytokines (showing that it does affect
the cell-cell communication regarding inflammation).

Conclusion

IGF-1, FGF-2, CTGF, BMP-4 and EGF share common
survival and growth and GAG production. Additionally, we
identified new players that share those features. More
importantly, we identified that Cadherrin-11 and MGP)
have anabolic and catabolic activity.
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Ewayoy

Ytov Topén TG oVYXPOVNG 0O0VTIUTPIKNG TPOGHETIKTS,
TO OTAdW TG OMOTVIWONG, O KATAYPAPY TNG
mAnpogopiag mov agopd otn Béon oto Ydpo TOV
OTOTUTOVUEVAOV LOPPOAOYIDV KOl TNG 0G0 TO dLVATO
TOTOTEPNG LETAPOPAS TOVS GTO EPYOACTHPLO, DOTE VO
KOTOOKEVAGTEL TO eKpayeio epyaciog, amotelel iomg To
KPIGWOTEPO YO TNV TOWOTNTAL TG  TOPEYOUEVNG
OTOKOTAGTATIKNG Oepameiog pe €VO0O0OTIKG
gpeutevpota. H mopovca epyasio eotibleton otnv
MEWPALOTIKT  Olgpediviion NG GUVOVLACTIKNG  YPNOMS
CUYYPOVOV  TEYVOAOYIDV KOl  HECOV  YNOLOKNG
amoTOnMoNG  (capwtés laser,  umyovégs  LETPHONG
ovvretayuévav) ne otoyo vo eEaceolotel n péyot
axpifela katd v petagopd g TAnpopopiag mov Ba
XPNOYLOTomOEl Y10 TNV KOTAGKELN TNG OMOKATAGTACTG,
oe nepparlov 3D-CAD (Computer Aided Design).

Yikd ko MgOoooroyia

o v ynoewkn odpoon / anotdnwon tov ekpaysiov
xpnowomombnke  @opntdg  apfpmtdg  PETPNTIKOG
Bpayiovag tomov FARO PLATINUM ARM, entd
Babpmv ehevbeplag, pe epydoeaipa pétpnong 2.4m kot
akpifera pétpnong £ 0.043mm (ANSI B89.4.22:2004),
ovvepyalopevog pe capotr laser FARO Laser Line
Probe. H ynoakn amotonmon kot 1 eneéepyoasio Tov
vEpovg onpeiav £yve pe to Aoyopkd Geomagic Studio
g 3D Systems, and to onolo éywve e€aywyn apyeiov pe
popen tpryovikod mAgypoatog (st file).

koéva 1. Ynoloxn cdpc—ocn Kot vépog onpeimv

lNoa 1w pétpnon 1tov omokMoewv 0éong TV
000VTIOTPIKOV — EUPUTELUATOV — ypnolwomomnke 1
avtopaty Mnyavy Métpnong Zuvvietaypévov (CMM)
Tomov  yépupag Mistral 070705 g DEA-B&S,
vrootplopevn amd To petpntikd Aoyiopukdé PC-DMIS
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2015 tng Wilcox Assoc., mov givol TGTOTOMUEVO KOTA
ISO 10360-6 amd to PTB. H apePfardtra pétpnong yo
mv &v Aoyew CMM divetan xatd 1SO 10360-2 amd
oyéon: U3 (um) = MPEg = 3 + L(mm)/250 (Volumetric
length measuring uncertainty), o6émov L (ce mm) 1
petpovpevn didotoon ko U3(ce um) n ofefatdotnto 610
xopo pérpnons. l'w v Kotaypoen TtV onueiov
xpnowomomdnke kepain Renishaw PHI0OM pe otéleyog
TP200 ko andAnén (tip) wikovg 20 mm ko dopérpov 1
mm. To 3D-CAD apyeio g odpwong ypnoylorombnke
Yo v oavtopatn odnynon g pnxovng CMM  pe
amotélecpo T peiowon s afefaidmrog TV HETPHoEDV
6¢omg tov gpevtevpdtov oto expayeio (Ewova 2).

Ewodva 2. Métpnon Gédﬂgsu(pmauudtcov ;Fouc@ntnpa
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Kkpivovtat evBappuvTIKA.
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Introduction

Articular cartilage is the connective tissue of
diarthrodial joints. Its principal function is to
facilitate the transmission of loads and reduce friction
between the joints. Due to lack of vasculature,
articular cartilage does not regenerate after damage
caused by injury or aging. Cartilage degeneration
originates from imbalanced anabolic and catabolic
activities in chondrocyte [1], and causes movement
difficulties and acute pain. Since there are no
treatments that can prevent or restore cartilage
deterioration, there is need to develop effective
treatments that can block cartilage degeneration. This
study introduces a new instrument that can help
cartilage treatment discovery by monitoring in real
time the degradation of 24 cartilage samples, and
provides pilot data of cartilage degeneration caused
by collagenase treatment.

Materials and Methods

A new instrument was designed and built for
quantifying the degradation of 24 cartilage samples.
A laser distance sensor was utilized to quantify the
displacement of a metal intenders (post) placed above
each cartilage sample. The vertical motion of each
post was independently guided by a housing that
provided minimal friction. A single laser sensor was
used to quantify the relative motion of 24 posts by
moving the post in the horizontal plane via a XY
motion system. Cylindrical porcine cartilage samples
(3mm diameter, 1.2 mm tall) were placed in the wells
of a 24-well plate in DMEM in the absence or
presence of 1 mg/ml collagenase. The degradation of
these samples (n=2 per group) was quantified over a
time duration of 4 days inside a humidified cell
incubator (37°C, >90% humidity).

Results

Figure 1 shows the vertical deformation in samples
treated with just medium (control) or 1 mg/ml
collagenase. As expected, cartilage samples in
DMEM maintain their height over time. On the other
hand, collagenase-treated samples are compressed
significantly due to the reduction of their equilibrium
modulus caused by collagenase degradation.
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Figure 1. Left: Computer rendering of the instrument
highlighting its key components. Right: Representative
data from cartilage samples treated with collagenase or
with control buffer (DMEM).

Conclusions-Discussion

Compared to the state of the art in instruments that probe
the mechanics of multiple cartilage samples [2,3], the
proposed instrument is simpler (due to lack of actuators),
and provides displacement resolution of 1 pm. The
collagenase digestion monitored in the pilot data presented
in this abstract can be thought as a simple way to model
cartilage degradation that takes places in tissues due to
aging or disease. The developed device can monitor 24
cartilage samples over time inside a standard cell culture
incubator, enabling to quantify the effects of anabolic and
catabolic stimuli on cartilage, and screening the effects of
candidate drugs for cartilage degeneration [4].
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Non-alcoholic fatty liver disease (NAFLD) is the most
common liver condition in the world, with a prevalence
of up to 30% in developed countries’. NAFLD is
defined by the presence of hepatic steatosis in the
absence of excess alcohol consumption and represents
a spectrum of disease, from simple steatosis and Non-
Alcoholic Steatohepatitis (NASH) to fibrosis, cirrhosis
and hepatocellular carcinoma?. The cause and disease
progression mechanisms of NAFLD are still not
completely understood®*. Researchers have tried to
understand the disease through multi-omic approaches®
but there is no study -to our knowledge- exploring the
signal transduction level, while phosphoproteomic
measurements are becoming very important in drug
discovery®. In vitro exposure of primary human
hepatocytes to increasing concentrations of free fatty
acids (FFA) results in increased intracellular
accumulation of lipid droplets similar to those observed
in patients with NAFLD and NASH’. We prepared a
mixture of exogenous FFA in ethanol in molar ratio 1:2
Palmitic Acid: Oleic Acid respectively, as it has been
done before in a study using Huh7 cells®. However,
instead of cancer cells, we cultured primary human
hepatocyte cells, isolated from healthy resected human
liver tissue. The cells were exposed to increasing
concentrations of the FFA mixture (100-1000uM). The
formation of intracellular lipid droplets was verified
using high content screening; lipid droplets were
stained with Nile Red fluorescent probe and Hoechst
33342 was used for counterstaining cell nucleus. After
a 24h treatment, we lysed the cells, measured the
protein content of the lysates and adjusted the samples
to the same concentration. After pooling 5 replicates of
each FFA concentration, we measured 19
phosphorylated protein targets using Luminex
technology (multiplex antibody-based ELISA). We
found that the phosphorylation level of heat shock
protein beta-1 (HSPB1) was three-fold less than the
control. Other scientists have recently shown that
HSPB1 is down-regulated in NASH®. Moreover, we
show irregular phosphorylation patterns in IKBA,
AKT1, WNK1, FAK1 and STAT6, most of which play
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a role in NAFLD/NASH mechanism!®11121314 The
present study pinpoints the signaling alterations of
FFA-induced NAFLD.
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Abstract

In the recent years, network-based approaches have
become prevalent in the modeling and analysis of
biological systems. This has led to an emerging field,
known as network medicine, at the confluence between
Systems Medicine and Network Science. Network
Medicine approaches improve our understanding of
how changes in cellular processes can lead to complex
diseases and allow the identification of essential
molecules and phenotype-associated modules in
biological systems. Nowadays, approaches on cellular
subpathways, identified as molecularly and
functionally ~ coherent  subnetworks,  attracted
significant interest among the network-based methods.
In this context, we present two in-house subpathway-
based tools for detecting disease biomarkers.

Introduction

Our biological existence is encompassing a multitude
of complex systems where numerous
interdependencies among thousands of genes and
metabolites occur at various levels and scales.
Consequently, a disease is rarely a consequence of an
abnormality in a single gene, but reflects the
perturbations of the complex intracellular and
intercellular network that link tissue and organ systems.
This has led the research community to use systems-
level and network-level tools to uncover the complexity
of biological mechanisms and diseases [1].

A new field of research, known as «Network medicine»
follows this direction. It is the combination of «Systems
Medicine» and «Network Science» fields and aims to
address disease complexity in a holistic, integrated
way. The emerging tools of network medicine offer a
platform to identify new disease genes, drug targets and
biomarkers for complex diseases [1].

In this context, the tools based on cellular subpathways
can explore deeper the biological significance of
genotype-phenotype  associations  identified by
genome-wide association studies and full-genome
sequencing. Subpathways are local areas of cellular
networks that can be associated with specific biological
processes, the deregulation of which can give rise
disease. A number of subpathway-based tools have
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been published in the recent years, offering new vistas in
the field of Network Medicine [2].

Method

We developed DEsubs (Differentially Expressed
SUBpathwayS), a package that extracts subpathways
containing differentially expressed (DE) genes using
RNA-seq data and pathway maps [2]. It is a flexible and
computationally fast and efficient tool with numerous
operation modes providing the user a highly customizable
setup, resulting in a wide range of possible analyses.
DEsubs enables both the modeler and experimental
systems biologist in the systematic exploration of
disease-associated changes in gene expression levels
identified by RNA-seq studies.

Additionally, the majority of (sub)pathway-based
approached fail to deal with the time evolution of the
active topologies within a biological pathway network.
CHRONOS (time-vaRying enriCHment integrOmics
Subpathway aNalysis tOol), another recent tool
developed by our group, can address this limitation by
detecting significantly enriched miRNA-mediated
subpathways per time point from paired miRNA/mRNA
time series expression profiles [3]. It scans the complete
pathway topology to track the time-/context-specific
biologically enriched subpathways along with their time-
/context-specific miRNA regulators.

Both tools offer a more realistic view of the involved
perturbed mechanisms that cause complex diseases.
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Introduction

Continuous involuntary neck muscle contractions
resulting in pathological posture of the head describe
cervical dystonia, one of the most common focal
dystonias among adults. While idiopathic cervical
dystonia pathophysiology is still under investigation,
dysfunction of the communication between basal
ganglia and thalamus has been recently shown to play
some role [1]. Chronic, often severe pain, emotional
and physical limitation and social exclusion are among
the key characteristics of this condition. Existing
treatment modalities, aiming at symptoms relief and
improvement of patient overall functionality, include a
variety of approaches, such as physical therapy,
antidepressants, intrathecal baclophen, botulinum toxin
injections, surgery and deep brain stimulation. These
approaches often offer a moderate degree of success,
some inducing side effects as well, and dystonia
recurrence is common [2]. Biofeedback, based on
operant conditioning has been employed with some
success in the form of electromyography (EMG)
biofeedback [3]. Neurofeedback (NF) is an
electroencephalographybased (EEG) biofeedback
method to optimize physical and mental training [4]
that has been tested with successful results in anxiety,
depression, epilepsy and attention-deficit/hyperactivity
disorder, among others [5]. Hereby, we present a case
study of employing NF as therapeutic modality in a
female patient with recurrent refractory idiopathic
cervical dystonia.

Materials and Methods

A 37-year old woman, diagnosed 12 years ago with
idiopathic cervical dystonia (retrocollis) that showed
resistance to standard therapeutic approaches
(including physical therapy, anti-depressants and
botox) and frequent recurrences was referred for
evaluation. She suffered from pain, intermittent
involuntary backwards posture of the head, emotional
swings and self-reported psychogenic association of the
symptoms. Her baseline EEG showed overly increased
amplitude of sensorimotor (SMR) rhythm (12-15 Hz)
and generally decreased alpha rhythm (8-12 Hz). She
attended 15 NF sessions, two per week for eight weeks.
A clinical psychologist was also involved, providing
counseling once per week. NF sessions lasted 45
minutes and consisted of pre-training EEG recording
with eyes-open (EO) and eyes-closed (EC), a 20-30
minutes brainwave training phase and post-training
EEG recording. Brainwave training involved first
down-training of SMR rhythm and then up-training of
alpha rhythm both on Cz location with EO.
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Feedback was visual (video) for SMR and audio-visual
(music and “alpha-zoomer” square) for alpha training.
Mean amplitudes of theta (4-8 Hz), alpha, SMR and beta
(15-30 Hz) between pre- and posttraining were tested for
normality using Shapiro-Wilk Test for both EO and EC
conditions. Then, data were analyzed using either paired t-
tests or Wilcoxon Signed Ranks Test based on the
normality assumption.

Results

All rhythms’ mean amplitudes were decreased post-
training during EO, while SMR and theta were increased
during EC. Significant difference was found only for SMR
during both EO and EC and Beta band on EO condition.
The patient reported relative improvement of both dystonia
symptoms and her mood.

Discussion

This is the first study, to our best knowledge, that describes
NF as therapeutic modality for cervical dystonia. NF may
prove useful as alternative or complementary treatment of
resistant recurrent idiopathic cervical dystonia, intervening
to inhibit or enhance abnormal findings on EEG recording.
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Introduction

Contemporary mathematical models investigate
whether non-pharmaceutical intervention may promote
neuroplasticity in the mature human brain. Advances in
clinical decision making facilitate the fusion of various
features and promote the identification of pathological
symptomatology. The present study highlights the
principles of a generic expert system which aims to
identify alterations in brain function even in the case of
co-existing disease factors. It employs multiple
experimental conditions like resting-state
electroencephalography (EEG), event-related
potentials and polysomnographic activity during sleep.
Feature selection and fusion is then performed and
sophisticated algorithms are employed to classify the
recordings to average disease models defined through a
priori information. These models are dynamically
updated and validated by experimental measurements
which are semantically described in order to promote
data sharing and to prevent study isolation. The
proposed system combines the classification result
(identification phase) with the suggestion of the optimal
nonpharmaceutical training protocol.

Materials and Methods

The recordings were performed through two Nihon-
Kohden devices equipped with 64 active and 32 AgCl
electrodes. The participants were mainly recruited from
the FP7 EU-funded project Long Lasting Memories
(LLM), which involved a combination of computerized
cognitive  training through the Brain HQ
neuroplasticity-based program and computerized
physical training through the FitForAll platform. This
intervention was compared with a project employing
traditional Greek dances and a control group
performing computerized cognitive  stimulation
(ACTIVE control group).

Results

Features would be derived from the estimation of
functional connectivity and formation of functional
brain networks. Then, estimation of global network
characteristics (characteristic path length, cluster
coefficient) and network performance (small-world
property) would provide both global and localized view
of the brain activity. The latter would be based on the
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patient’s neurofunctional profile in order to enhance
personalized medicine and to achieve better training
results. So, the aforementioned holistic approach aims
to increase the quality of personalized healthcare in
clinical practice.

Figure 1 Neurophysiological data acquisition through high
density electroencephalography provides a wealth of biosignals
quantifying the function of resting state networks and aspects of
cognitive functioning and sleep.
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Introduction

Figures of Merit (FoMs) are used in order to evaluate the
quality of a produced image. The most broadly used are
the Contrast to Noise Ratio (CNR), Signal to Noise
Ratio (SNR), Contrast Michelson. Although these FoMs
can provide a good mean to evaluate the images, the
calculated value when applied to an image does not
always come in accordance with visual investigation.
For this reason an in-house developed FoM has been
defined that is based on analysis of data extracted from
line profiles within the image. Regions of Interest
(ROIs) are placed along these line profiles and a
normalized value is calculated depicting the contrast
within the image and evaluates its edge and contrast
features. It is referred as Line Contrast (LC).

Materials and Methods

The in-house developed XraylmagingSimulator [1]
developed at the Biomedical Technology Unit (BITU),
was used to generate projection images in the frame of
Brain DECT imaging investigation [2]. The simulated
Brain DECT acquisition geometry included rotation of
the x-ray source and detector in a full arc of 360° around
the brain phantom acquiring 181 images at an increment
of 20,

The following incident photon beams were simulated:
ten monochromatic beams from 20 keV to 110 keV and
four polychromatic beams 80, 100, 100, 140 kVp.

The subtraction algorithm used is based on the theory of
Lehmann, Alvarez and Macovski [3]. The process
followed is the decomposition of the attenuation
coefficients (u) of each pixel in the projection images of
both low and high energy spectra, into a pair of basis
materials which in this case are Gray and White matter.
In order to evaluate the performance of the LC FoM it
was compared with CNR and Contrast Michelson, in
their ability to find images with the better contrast
between gray and white matter.

Results

On Fig. 1 a comparison of the images with the highest
value according to each FoM are depicted. Below each
image the value that the image gets using each FoM is
shown. From this figure the accordance of visual and
FoM investigation using LC can be seen since the LC
values of all images depict the actual contrast seen.
While in the case of CNR and Michelson Contrast the
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two images on the right which have inferior contrast get
a higher score.

As it can be seen from visual investigation the contrast
on image selected using LC FoM is higher than in the
ones selected using CNR or Michelson contrast.
Especially in the case of Michelson contrast the image
with the higher score has the lower contrast than all

images in the figure
é«a ¥ —\1
L4 =L

Michalson

LC CNR
MaxLC 0.9199 0.3493 0.2215
CNR 6.2873 9.4786 8.6675
Nichelson -1.5319 0.6184 389.5696

Figure 1. Comparison of the images with higher score
using each FoM (columns) and corresponding score
using all FoMs (lines)

Conclusions

The proposed FoM which is based on data extracted
from line profiles within the image, has proven to be
more efficient in finding the images with the higher
contrast. It also provides the most consisted results in
terms of visual and quantitatively agreement than all
other FoMs used. LC comes into full accordance with
visual assessment and that it overpass the traditionally
used CNR, especially in the ability of detecting the edge
enhancement, and contrast of the different tissues within
the image.
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Introduction

Medical technology radically reshaped the way healthcare
is delivered today and continues to improve it in an
accelerated pace. Biomedical Engineering (BME) is a
multidisciplinary field lying in the cross-section of
medical/biological sciences and engineering. Healthcare
today is technology-driven and delivered by teams rather
than individuals. Biomedical Engineers (BMESs) as
professionals are playing a vital role in these developments,
being behind the recent advances and involved during the
whole life cycle of Medical Devices (MDs), from the
innovative idea to their final use. More than five hundred
thousand MDs models are available in the world market
today. As a result, the BME profession is expected to be the
firstin demand amongst all other engineering subspecialties
in the years to come. However, this rapid evolution creates
a constant pressure for new knowledge and skills for the
BMEs and therefore for continuous curriculum updates in
order to meet R&D and market demands, but also
harmonisation of studies worldwide that will facilitate staff
and students’ mobility and collaboration.

Educational programs for graduate and postgraduate studies
in BME, should be built upon the basis of evidence-based
data from specific studies, surveys and reviews on existing
educational programs in BME and the required knowledge,
skills and attitudes emerging from recent advances in
medical technology, the MDs industry perspectives and the
patient safety. The wide acceptance of a consensus-based
agreement on a generic core curriculum that would be part
of a great number of BME programs, will promote
employability, competitiveness as well as staff and student
mobility and will facilitate a worldwide opening of the
BME job market, through mutual recognition of the
competencies acquired.

BME Education in Europe

Education in Biomedical Engineering in Europe has been
strongly influenced by the European policy during the last
twenty years. The establishment of the European Credit
Transfer System (ECTS) increased the flow of students and
teaching staff between universities [1]. An extensive review
of the BME education in Europe performed in 2012 under
the CRH-BME project, identified 40 countries with BME
programs [2]. According to the results of this study, by the
end of 2012, 150 Universities across Europe were offering
in total 350 BME programs, distributed as following: 85
graduate programs offering BSc degree, and 225
Postgraduate programs, from which 160 offered MSc
degree and 65 offered PhD degrees.
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The Need for Harmonisation of BME Studies
Worldwide

The extent of adoption of new and emerging technologies
may differ from country to country, and differences in the
way the educational programs are implemented present
obstacles in mutual recognition of degrees and
collaboration amongst the HEIs, in terms of staff and
students exchange as well as the access of their alumni to
the global job market. This has been recognised as very
important for the BME profession, since commonly
accepted basic knowledge background, skills and
characteristics would greatly facilitate the acceptance that
BMEs belong to the same profession. The harmonisation of
studies is therefore of prime importance for most
universities offering such studies, and has been identified as
such by the BME national societies and the international
associations (IFMBE, EAMBES and CORAL)

Expected Benefits

Harmonisation will be of interest to direct users, such as
academics and their institutions (participant and not), as
well as to indirect users such as students, health institutions,
the medical device manufacturer sector, and other
institutional stakeholders.
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Introduction

As population ages, the need for constant monitoring of
health conditions and disease management has become
vital. Except for the fact that telemedicine services
contribute significantly to the monitoring of patients
suffering from chronic diseases, they aim especially
towards the early detection of unexpected complications
[2]. Research in mobile health has progressed notably
and has focused mainly on the management of heavy
incidents within the framework of healthcare services
[1]. In this context, a fourteen-month pilot program with
regard to the home monitoring of patients with
idiopathic pulmonary fibrosis (IPF) has been conducted.

Materials and Methods

The participating users-patients were provided with an
Android tablet with the “HeartAround” application pre-
installed, along with a Bluetooth oximeter and a blood
pressure monitor. The daily routine included measuring
once a day their hemoglobin saturation, heartbeat and
blood pressure. The measurements were stored
wirelessly and automatically in their personal EHR and
were made available to their practitioners. The users
were also offered the opportunity to communicate at
real-time via embedded videoconferencing with their
personal doctor, family members and a 24/7 helpdesk.

Results

During this fourteen-month period, each of the twenty
participants recorded an average of 470 measurements
per biosignal with 100% compliance to the program’s
requirements. Almost 70% of the users utilized the
application independently while some others did not
hesitate to ask for the helpdesk’s support. As a result,
our program proved that even participants with no
technology literacy are capable of utilizing the
“HeartAround” application successfully.

Discussion
The incorporation of a homecare platform in the
everyday life of elderly chronic patients, indicates that
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regardless the participants’ age, users are able to use
such a system with confidence and remarkable
compliance to their monitoring schedules. Furthermore,
by incorporating the system in their care process,
doctors can have a more accurate and up-to-date
overview of their patients’ health status. Last but not
least, the emergency call service appeared to be
indispensable, providing immediate response.

Conclusions

Overall, the pilot program exhibits the benefits offered
to patients and their ecosystem of relatives and doctors
utilizing the homecare platform. Through this initiative,
by offering personalized medical care and monitoring,
strengthening the doctor-patient relationship and
preventing potentially dangerous situations, the goal of
promoting the independent living and improving the
quality of life of chronic patients is achieved.

Impact analysis and assessment of user satisfaction will
be realized via questionnaires [3].
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Introduction

Injuries associated with falls strongly affect health and
health care expenses, mainly for elderly people.
Although thoroughly researched, falls remain an under
prevented public health problem. At present, force
platforms are the most common device used in balance
assessment. However, they are costly and cumbersome,
which makes them impractical. The use of Inertial
Measurement Units (IMU) in balance assessment even
though examined, has not yet turned into a laboratory
standard [1]. Furthermore, it was stated that dynamic
balance measurement is a superior indicator of
functional balance performance than the static one [2].
Hence, new techniques and instrumentation for
objective measurement of the dynamic body balance
and different aspects of stability are necessary. An
effort is made to address these necessities by
developing a mobile IMU based measurement system
that can track both the subject’s and the base surface’s
sway while the subject is trying to sustain equilibrium
on a balance training platform.

Materials and Methods

The system consists of two Bluetooth Low Energy
(BLE) enabled sensors featuring a 3D digital
accelerometer and a 3D digital gyroscope, a
smartphone, as well as Android and iOS Apps. The
sensors feature dedicated firmware with dual role: to
control the data sampling and transmission to the
smartphone, and to support over-the-air updates to
allow for future program updates. The IMU values are
sampled at 100Hz; these samples are streamed via BLE
in real-time and in packets of 20 bytes to a connected
smartphone.

Dedicated Android and iOS Apps were developed to
establish communication between the sensors and the
smartphone allowing the user to receive, store, analyze
and display the data through friendly interface. The
Android App was written in Java with Android Studio
v2.2 using Android SDK 23 and Object Oriented
Methodologly. The iOS app was written in Swift 3.0
using XCode 8. It targets iOS 9 & 10 and it is built using
Reactive Functional Programming techniques. In order
to establish a connection and send/receive data, the iOS
App makes a clever use of the CoreBluetooth
framework by using a reactive functional programming
framework called ReactiveSwift, which facilitates the
observation and manipulation of data without having to
resort to callbacks. The data is stored locally using
another iOS framework called CoreData and can be
synced with a cloud for further analysis.
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Results

Preliminary measurements were performed with five
healthy subjects with the proposed system using Vew-Do
Balance Board (Balance Designs Inc.) where the sensors
were attached by Velcro strap to ensure optimal sensor
fixation. One of the sensors was attached to the subject’s
sternum and the other to the center of the balance board.
The sensors were time-synced and the raw data was
transmitted in real time to a paired smartphone. The data
was used to plot in real time the projected paths of the
trunk acceleration (sway diagram) and that of the balance
platform (inclination diagram).

Discussion

The use of multiple IMU based small wireless sensors, and
their dedicated placement on both the subject and the
balance training platform may evolve in an advanced
monitoring system to precisely track the body sway in
relation to the platform sway. Typical application of the
proposed system may include balance rehabilitation,
quantifying the severity of balance disorders, panic/anxiety
disorders and balance, postural stability in neurological
disorders, effects of alcohol on balance, age and
spontaneous sway.

Conclusions

Results from the preliminary tests showed that the proposed
system is suitable for further comparative studies in order
to evaluate the accuracy of the method as compared to force
platforms. Additionally, it may prove to be a potential
solution for the assessment of the functional balance
performance in elderly and patients with Parkinson's
disease. Further optimization of the proposed system in
combination with the use of a higher number of sensors
may allow for more extensive research in dynamic body
balance assessment.
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Introduction

In this work, the study of the stratigraphy of epidermic
structures and not only, i.e. skin, nail and brain, is
presented. The techniques used consists of acoustic
microscopy and infrared (IR) mapping imaging. The
former technique provides tomographic images in a
region of interest (ROI) of the structure, whereas, the
latter reveals the distribution of physiochemical
properties in the same ROI.

Methods

Specifically, acoustic microscopy is a conventional
sequential ultrasonic scanning but using piezoelectric
transducers which have very high frequency content
(>20MHz) and insonify areas with very small diameter
(~20um). Thus this technique provides high spatial
resolution tomographic images, as well as 3D cube
images, which allow the examination of micro
structures (>10um) in the under investigation ROI.

On the other hand, the IR spectra acquired after a raster
scanning on the same ROI can be clustered to similar
physiochemical property groups so as to result
spectroscopic mapping images which reveal spatial
patterns of the physiochemical properties possibly
identifying suspicious cases. The clusters are consisted
of spectra that have similar characteristics and thus are
indicating the existence of similar materials; hence,
similar physiochemical composition. The spatial
distribution of such clusters can be illustrated in
pseudocolour images, in which each pixel of image is
colored according to its cluster membership. The
Fourier transform infrared (FTIR) spectroscope
(Bruker ALPHA) with special adapted reflectance
illumination area (0.5mm) was used in order to acquire
the array of spectra. The spectral area in wavenumbers
covered by ALPHA is 7500 - 375cm-1. This spectral
area (SWIR/MWIR/LWIR) used ensures the
penetration of the radiation in deeper layers. Moreover,

hysiochemical properties from deeper, as well. To
cluster the spectra, unsupervised machine learning
algorithms are applied, e.g., hierarchical clustering.
Finally, both the results of both modalities can be fused
in order to enhance the identification capability of the
user. The fusion is achieved properly registering both
imaging results and visualizing them together
providing a high fidelity 3D information of both
stratigraphy and physiochemical distribution. To
achieve an accurate registration an optical microscopy
camera is attached to a computerized numerical control
(CNC) system which is driven by a software that is
specially developed for the scanning of both modalities
(acoustic microscopy, IR reflectance spectroscopy).
Both techniques as well as their fusion have been tested
on melanoma tumors and nails revealing the high
fidelity and resolution of the acquired information
which can be extremely useful for the investigation of
the skin and nail condition.

Figure 1. Infrared system (a), the acoustic microscopy
transducer ucer(b) mounted on the XYZ moving stages

(CNC) system.

Results

the mapping images can be produced by clustering the
acquired spectra in specific spectral bands in order to
provide stratigraphic information, i.e., images that
convey information of the distribution of

Images from both the modalities are generated from various
cases like melanoma and skin as well as form thicker
structures like brain trying to identify melanoma tumors as
well as neuro diseases respectively (Figure 1- Figure 6).
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Figure 2. Sagittal sections of ultrasonic 3D images
and the corresponding clustering ones that present the
development of the tumor in—depth 1, [6].

Figure 3. Ultrasonic image of mice brain using the
16MHz phased array probe.

Figure 4. Ultrasonic microscopy image of mice brain
using the 32MHz — 50Mhz single element transducer
probe [9].

Figure 5. Ultrasonic microscopy image of mice brain
using the 32MHz — 50Mhz single element transducer
probe [9].
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Figure 6. Acoustic microscopy image of nail.
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IMAPAMETPIKEX MEAETEX I'TA TH ATAAIKAXIA MAT'NHTIKHX
OAHTHXHX ZPAIPIKQN XQOMATIAIQN XTO ITAAIZIO THX
XTOXEYMENHX META®OPAYX ®PAPMAKOY

E. I. Kappéragh, N. K. Aopnpomovroc?, T. E. Kopoxkasidns' ko L. E. Zappig’
! Tuqpo Holtiedv Mnyavikdv, Havemotiuo Oecsoakiog, ITediov Apewmg, Boioc 38334, EALGSa
2 Tufua Evepyetaxnc Texvodoyiag, Teyvoloykd & Exmoidevtikd idpopa AOnvav, 12210, EALGSa

O epeuvntég otig apyés g Oekaetiog tov 70
XPNOYOTOINCAV Y10 TPATN POPA LAYVNTIKA GOUOTIOW
LE OKOTO VO 00NYCOVV TIC OVGIEG TOV PAPUAKOV OTIG
embountéc mepoyég [1]. Zm pébodo  payvmTikng
001YNOMNG, Ol OVGIEG TOV PAPUAK®OV ETIKOADTTOVY THV
EMPAVELN TOV UIKPO- VOVOSOUOTISI®V, Ta omoio ot
GUVEYELD EIGAYOVTOL GTOV OPYAVIGUO pE TN YpNon EvOG
kabempa. H xobfodfynon tov ocopotdiov otig
embountéc meployég yiverar pe T ypnon uHeydAwv
Bobpotodv  poyvnrikeov  wediov. Ta  kopa
TAEOVEKTALLATA TNG TAPpAmdved HeBddov eivar @ o) M
Hel®mon TG TOGOHTNTOG PUPULAKOV TOV ELGEPYETAL GTOV
opyaviopd Kot B) 1 avénom g OLYKEVIPMOONG
POPLAKOL OTIG EMBLUNTEG TEPLOYES.

H anddoon g nebddov e&aptdtor amd 10 VAKS and o
omoilo &lvol KOTOOKEVAGUEVO TO COUOTIOW, TN Pom
aipotog péoo otTig aptnpieg, KoBdG emiong Kot amd
Svvapn tov payvnTikoo mtediov. Oco pikpoTepa givat To
cOUOTOW, TOCO UIKPATEPN Eival KoL 1) OTOKPIoT| TOVG
6T0 poyvnTikd medio. Avtd €xel GOV ATOTEAEGHO TNV
avénon  tg OdvokoAiiag oty KoBodynon TV
copoatwdiov otg embountég mepoyés. [ v
QVTILETOMION OLTAG NG OvokoAiog, mpoteiveTar 1
XPNON LOYyVNTIKOV COUATOIOV, To oTola KATo and v
enidpacn oTabepov LayVNTIKOD TEHIOV EAKOVV TO £VOL TO
GAL0 pe amoTéAESLA TN OMLLOVPYI CLOCOUATOUATOV
(Ewodva 1). Otav 10, cucompotdpoto ghdcovy oty
emlbount meployn, TPEMEL VO SLOWOPLOTOVV  GE
QMOLOVOUEVO, cOuUaTidl Yoo TtV evomofeon Tov
Qoprakov. Avtd pmopei vo emtevybel pe ™ ypnon
TOPOLOYVITIKOV COUATIOIOV, To 0moio, yavouv Tov
payvntiopd tovg, 6tav dgv Bpebovv péca oe poyvnTikd
medio.

E&attiag Tov yeyovotog dtt givar addvarto va avomtuydei
L0 OVOADTIKT LEAETN TG SLdIKOGI0G CUCCOUATOONG,
mpoteiveTal Vo apBUNTIKO LOVTELO YOl TN LOYVITIKN
oonynon QapudKov o€ oLYKeKpuéveg meployés. H
VIOAOYIGTIKY] TAUTQOPLLO TTEPLEXEL OAES TIG OVVALELS, Ol
omoieg dpovv OTOL COUATIOW KoL TO KEVOLV Vo
Kwvoovtor. T tov AOYo avtd TEGGEPLG OLVAUELG
GUUTEPIAAUPAVOVTOL GTO VITOAOYICTIKO HOVTEAO: O) Ol
HOYyVNTIKES QUVALELS, Ol OTTOIEG AGKOVVTOL OO GTOTIKO
HOyVATN KOl Ol HETOPANTEG poyvnTikég duvdpels, ot
omoieg ackovvtol amd €KG Pabpotd mmvia ,B) M
omoBerkovoa dOvaun yio Kabe cPapikd cmpoTiow, )
o1 duvapels emaPng HETAED COUOTIOIOV KOl TOLYOUATOV
Kot 8) ot PapuTiKég SUVANELS Kot Ol SUVALELS AVOOTG.
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Apywd, o vroloywopdg tov medlov pong €ywve pe
xpnon 1oV acvurticotwv eElodosmv Navier-Stokes (EE.
1,2) ko pe tn péBodo Pressure Implicit with Splitting of
Operators (PISO). Xtn ovvégewn, m Kivon Ttov
copatwiov eakpifdbnke pe ™ ypnon g neboddov
Lagrangian péoo trg enilvong tov €. (3) ko (4) katd
UAKOG g Tpoyldg Ttov KAbe cwpartidiov. o v
enilvon tov gélodoenv ypnoomombnke N pébodog
Euler. To ypovikd PAue yio v e€oocedion Tng
otadepdmrog eivan 10° s. H amdotacn towv KEVIpmv
TOV KEM®V TOL VTOAOYLIOTIKOD TALYHOTOG ival iom e
™ SIGUETPO TV COUATIOIOV.

V-u=0 @

du
p (E+u- Vu)= —Vp+uViu (o

H «ivnon tov copoatidiov divetat amod tig e5l0doelg
tov Nevtova :

duj
m; a_tl = Fmag_i + Fnc_i + Ftc_i + thdro_i + Fhoy_i +W (3)

Jwi
I at

I = Mdrag_i + Mcon_i + Tmag_i 4

28 0O 0 |
U fed 24 T4 ded G4 bod Ted T B o ol Sod o 7ol
Xaxs X axis
Ewéva 1 : [IpoPorn tov Bécenv Tov copatidiov 6to
enimedo  (x-y). Ov «dékkwvor wOkAot (oplotepd)
avTIoTOY oLV oTNV apylkn 0éon tov copoTdiov yuo
xpovo t = 0s xor y ovykévipmon 2.25 mg/ml. Ot
mpactvol kokAot (8e&1d) avTioTooVV OTIG TEAMKEG
Béoeic (ohokApmoN S10d1KAGI0G CVCCOUATOCNG) TV
copatdiov og xpovo t = 5ms.
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H olykpion TovV VIOAOYIOTIKOV KOl TEPAUOTIKOV
AmoTEAECUATOV £J€1EE OTL TO POVTELO TOV ovamTOYONKE
UTopel Vo TPOCOLOLMGEL IKOVOTOMNTIKA TO LEGO UKOG
Kot TV TovTTe TV cvocopatopdtov [2]. Eriong,
eEakplfobdnke m omdotacn oAANAemidpacng TV
copatwdiov vrd otabepd poayvntikd medio [3]. To
apOunTIKO HOVTELO ypNoomomdnKe Yo THV €0PECT|
ToV PEGOL UNAKOVG TOV GUCCOUATOUAT®V, TOV
GLUVOAKOD ypOVOL Tov ypewdlovtal ovtd Yo va
GYNLOTIETOVV, KOBMG emiong Kot TG HEGNG ToHTNTOG
TOV CLGCOUATOUATOV KAT® and dapopeTikd otadepd
Kot petaPAntd  poyvmtkd  wedio.  Emumdéov, ot
TPOCOUOIDOEL; £de1&ov 0Tl TO WHECO UNKOG TV
GLOCOUUTONATOV &ivol aviloyo pe to péyebog tov
HOVYHOV HayVNTIKOO Tediov Kot NG OLUETPOV TMV
COUOTOIOV CLLEOV Pe TNV oYéoN :

[, = 7.5Bod?  (Ewoéva 20).

H péon tayvmta tov cuocopatopdtov sivat ovaioyn
mg kAiong tov poyvntikod mediov, cOHE®VA HE TN
oyéon:

i, = 6.63 GB, (Ewovap)

HETE amd €va OPICUEVO XPOVIKO SLAGTNLE GAIVETOL VO
@Bavel og pia otabepn katdotaon. O pécog xpovogs Tov
amotteiton omd To COUOTIOW Yo TNV OAOKANPOON TNG
dwdkaciag ocvoooudtoong eivol  avaioyog Tov
pUOVIHoU poyvntikoy mediov kot divetar amd tn oyéon :

ta X 7By (Ewcova 2y).

B |~
wwl®

O = N W & 0O O N @
T
s
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Magnetic field BO (T)

o

Etkova 2 Méoo koG OUOOWHATWHATWY, I, yia Sidbopa By : Tupég Kat n oxéan mpocappoyg
3

SeSopévwv: [, = 7.58,d?, I, ko d; o€ pm.

Y
=]

Ug
Bgy

O=NWARrOTIOIN®O
.

O

0.2 0.4 0.6 0.8 1
Gradient magnetic field (T/m)
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‘Eva véo vmoloylotikd povtého yio TV TpoPAeyn Tng

Kivnong Tov HoyvnNTIKOV COUOTOIOV Y0 10TPKES
epapuoyég avantoydnke Pacilopevo otnv TAATEOPLLL
OpenFOAM. To povtého pmopel vo mpoPAéyel e
axpifela TOV GYNUOTIOUO TOV GUCCOUATOUATOV KoL
v kivnong tovg vd TV emidpacn oTabepmdv Kot
petapintodv  poyvnuikdv mediov. To péco upnkoc,
TOYLTNTA KOL 0 YPOVOG Y10 TNV GVGOMUAT®OON Ppédnke
va. akoAovBovV TIg GYECELS

3 B}
la = 7.5Byd?, U, = 6.63 GB, *ot

t, x 7By, avtictoyya.
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Introduction

During long-term space flight the sleep physiology is affected
[1]. Although sleep in microgravity and extreme environments is
feasible, deterioration exists and sleep macro-architecture is
affected, leading thus to insomnia and disturbed phase cyclicity
[2]. The present bed-rest study with reactive sledge as a potential
countermeasure demonstrates preliminary results from the sleep
polysomnographic experiment in Long Term Bed Rest (LTBR)
simulated microgravity with the collaboration of the Greek
Aerospace Medical Association and Space Research (GASMA-
SR) and the Laboratory of Medical Physics, Medical School of
the Aristotle University of Thessaloniki. The experimental phase
of the project took place in the premises (ENVIHAB) of the
German Aerospace Agency (DLR) in Cologne, Germany. The
RSL study was partly funded by the European Space Agency
(ESA) and used head down tilt (6°) 60 days bed-rest to simulate
the effects of microgravity in humans, with the reactive sledge
jumps as a new countermeasure. The novelty of the sleep
polysomnographic (PSG) study analysis was the large number of
electrodes (30) used to analyze LTBR effect and the new method
of countermeasure used for the first time in those conditions.

Materials and Methods

The data acquisition involved 19 brain electrodes which were
placed according to the 10-20 International System, two (2)
electrocardiographic (ECG), two (2) chin electromyographic
(EMG) and four (4) electrooculographic channels for recording
both vertical and horizontal eye movements. The study enrolled
23 healthy young men aged between 20 and 45 years old. It
included a two week baseline period followed by eight weeks
period of 6° head down tilt bed rest. During that phase the
participants should remain in their bed with at least one shoulder
attached at the mattress every time even when having meals or
shower. That phase was followed by a two week recovery period.
The participants were randomly assigned either to the training
(12) or to the control (11) group. The training group was
subjected to the reactive sledge jump training which took place
3-4 times per week.

To analyze collected data during the experimental period a
preprocessing is needed. During preprocessing the data were
divided in five segments. For each segment Independent
Component Analysis (ICA) and data filtering were performed.
Sleep staging is based on electroencephalographic (EEG) and
peripheral (EOG, EMG, ECG) recordings. During sleep stages
alternation of brain rhythms are present since every sleep stage
demonstrates different dominant rhythms. Visual sleep staging
was performed by adopting the criteria of American Academy of
Sleep Medicine (AASM society). According to these criteria
sleep data are divided into epochs of 30 seconds duration and
each epoch is scored separately through visual inspection.
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Results

The present study will demonstrated results from the baseline
(BDC-14), 21 days after the bed-rest initiation, head down tilt
(HDT-21/ HDT-50) period and the recovery phase (R7). A 3 x3
4 x 2 mixed ANOVA was conducted to analyze the results, with
Time (Baseline, HDT21, Recovery) and Sleep Phase (N1,N2,
N3, REM) as the within-subjects factors and Group (Control,
Training) as the between-subjects factor. According to the
analysis, there was a main effect of Sleep Phase [F(3,51)=
17.963, p< .00001, n?= .514]. Pairwise comparisons with the
Bonferroni correction indicated that while in the 1st Sleep Phase,
N1, participants had a significantly lower mean (M= 34.41, SD=
18.99) compared to all other phase, namely compared to N2 (M=
704.83, SD=361.36), to N3 (M= 536.64,

SD= 351.92) and to REM (M= 438.53, SD= 267.80), all ps <
.00001. No other main effects or interaction reached
significance. We then submitted mean Number of Arousal for
each Sleep Phase condition (number of Arousal for Baseline, for
HDT21 and for Recovery) in a one-way MANOVA with Group
assessed between-subjects. No significant results were revealed.

Discussion

In conclusion, the results may not support the hypothesis that
Reactive Jumping with a sledge may be a robust countermeasure
in terms of sleep quality. This will be supported by its
ineffectiveness to prevent the decrease in total sleep time (TST)
and the number of arousal in training group compared with the
control group. Given that our sample was small (i.e. 8 controls
and 11 trained participants), further analysis of all participants
are expected to lead us to safer conclusions regarding the
efficacy of Reactive Jumping on a sledge as a potential
countermeasure to prevent sleep disturbances during long-term
spaceflights.
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3D “SPECTRACOUSTIC” SYSTEM: A MODULAR, TOMOGRAPHIC,

SPECTROSCOPIC MAPPING IMAGING, NON-INVASIVE, DIAGNOSTIC

SYSTEM FOR DETECTION OF SMALL STARTING DEVELOPING
TUMOURS LIKE MELANOMA
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The method

Acoustic microscopy, infrared reflectance spectroscopy
and imaging have been combined in order to study the
structure of a variety of objects from various types of
small tumor lesions, like melanoma in skin. The
tomographic images from a scanned region of interest
(ROI) of the object are acquired using acoustic
microscopy while the distribution of the materials in the
ROl is acquired using infrared reflectance spectroscopy.
Using the acquired spectra, the 3D segmentation —
clustering of the spectra dataset can be derived in order
to result in high resolution rendering of the internal
structure of the under investigation object. The clusters
consist of spectra that have similar characteristics, i.e.,
similar chemical composition. The spatial distribution
of such clusters can be illustrated in pseudocolor
images, in which each pixel of image is colored
according to its cluster membership. Such mapping
images convey information about the spatial
distribution of the chemical substances in an object. A
modular infrared spectroscope (Bruker ALPHA) in
reflectance mode with a specially designed illumination
area was used, after various trials, in order to acquire the
array of spectra as well as a custom acoustic microscope
for the acquisition of the tomographic data (Figure 3).
The spectral area covered by spectroscope is 7500-
375¢cm-1 (1.3-26pm). The wavelengths that are used
ensure the penetration of the radiation in deeper layers.
Furthermore, a control (CNC) system which is driven
by a software that is specially developed for the
scanning of the object with the probes of all the
modalities (Acoustic Microscopy, Infrared reflectance
spectroscopy) (Figure 2). Thus, the mapping images that
are produced by clustering the acquired spectra in
specific wavelength bands of infrared spectra can
provide stratigraphic information in the mapping
images, i.e., images that convey information of the
distribution of substances or biochemical changes from
deeper, as well.

Development of the devices

Based on the ultrasonic of high frequency wave
propagation simulation [1] in melanoma simulating
structure using Finite Difference Time Domain
technique The various transducers were designed
(Figure 1). Based on simulation of EM waves
propagation in melanoma simulated structure using
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Finite Integration Technique the system optical
adaptation for the illumination area was designed [1]
and the estimation of the depth, from witch the
reflection is acquired, is performed Figure 2.

1
|
|
1

Figure 1. Transducers produced for the acoustic micro
tomography system, resolution : From ~70um to 7um in
tissue, Penetration depth pm->mms.

Figure 2. The acoustic microscopy transducer and the infrared
systems mounted on the XYZ moving stages (CNC) system.

Algorithm and processing of the acquired data

Unsupervised machine learning algorithms are applied
for hierarchical clustering in the various wavelength
areas chosen ((Figure 3(c)) resulting to multispectral
mapping images (Figure 3(b)). The clustering images
derived by infrared modality are registered on the
tomographic images (Figure 3(a)) providing to the user a
high fidelity information of the distribution of the
materials in the 3D structure resulting to spectroscopic
mapping spectroscopy.




7° TIANEAAHNIO XYNEAPIO BIOTATPIKHYE TEXNOAOI'TAY

10Y peuueds 8y Jo Julod SNoueA
uwoj wnoeds eouee|eY paseyu|

(@) b ©

Figure 3. Sagittal sections of (a) ultrasonic 3D acoustic micro
tomographic images and (b) the corresponding clustering ones
from (c) the various wavelength areas that present the
development of the tumor in—depth of a melanoma.

Results

This work led to a new method named 3D spectracoustic
tomographic mapping imaging. The current and the
future work is related to the fabrication of a combined
acoustic  microscopy transducer and infrared
illumination probe permitting the simultaneous
acquisition of the spectroscopic and the tomographic
information. This probe provides with the capability of
high fidelity and precision registered information from
the combined modalities named spectracoustic
information Figure 4, Figure 5. modalities (Acoustic
Microscopy, Infrared reflectance spectroscopy) (Figure
2). Thus, the mapping images that are produced by
clustering the acquired spectra in specific wavelength
bands of infrared spectra can provide stratigraphic
information in the mapping images, i.e., images that
convey information of the distribution of substances or
biochemical changes from deeper, as well.

Figure 4. 3D tomographic view of the fused information.
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Figure 5. Spectracoustic probe schematic diagram
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Hepiiqyn

O mpocdopopdg yovidiov mov  cuv-gkppdlovior  oe
ovyKekpluéves ouvinkes (m.y. ocbéveln) amotelel kpioipo
00 yio T yovidiokn AEITOVPYIKT KOl pUOLSTIKT aviAvon
[1]. Zmv mapodoa epyacio TPoyLATOTOEITOL 1] EPAPUOYT
mg  pebddov dumhig  karnyopronoinong  (biclustering)
Sed0UEVOV  YOVISIOKNG £KQPACNG TOL TPOEPXOVTIOL OO
delypata maboloyicg Tov KOpPKiVOL TOL HOGTOD, TOV
®oONKAdV, Tov gvdounTpiov Kol TOL TPUYNAOL TNG UATPOS,
GUYKEVTPOUEVO GE €Vo. Tivaka OESOUEVOV LE GTOXO TNV
TEMKY| EMIAOYT YOVISLOK®DV SEKTOV OO KUTTOPIKES GEWPEG
[2]. H pebBodoroyia mov mpoteiveton mepthopfdver tnv
gpappoyn tov akyopifpov dumhng katmyoplonoinong Cheng
ko Church (2000) [3], epapuolovtag oe owTOV o, oepd.
Beltivoewv  €tol dote va  meTOXOLHE TNV KOAVTEPN
opHOdOTOINGN TOV YOVISIOV 1 KOTOOTAGE®V HE Pdon v
mAeloyneio TOV TEPTOCEMV ToH0AOYIS.

Me0Bodoroyia
O aAyopBuoc Cheng xor Church (2000) emdéytmke SOt
amoteAel pio péBodo wcavn va avietoniost peydlo apOpd
yovidimwv, mopéyel TNV SuVOTOTNTO UN-EMIKOALYNG Kol TO.
Biclusters mov g&dyet éxovv cLVEKTIKEG TWEG, YEYOVOS TOV
LOG EMTPEMEL VO, LEAETHCOVUE TN CUUTEPLPOPE. TOVYOVISI®V
KaTé PNKOG TV GEPOV YOPIg ot TWES amapaitnTa vo etvol
otofepéc. Xta €EayOUEVO OMTOTEAECLOTO. TOV OAYyOopibpov
mapatnpOnkKe avopolopopeio HeETasd TV OLASOTOMUEVOV
yovidiwv, 1660 otV Tdon, 060 Kol 6TIG TIHEG Tovg. [ vo
amo@OyovpE TG V0 OLTEC «OMOKAIGES», O aAyopOlog
EQAPUOCTNKE TPELS QPOPEG Yo KAOE TOMO Kopkivov yiao
oLyKeKpLuéVeg TYéS Tav o (delta=0.07) ko o (alpha=1.1) ko
LLE TPOTTOTOGELG GTOV VTTOAOYIGHO ToL di (mean squared g
ypoppng i) kot dj (mean squared tng otiAng j). Emopévac

€yovpe : 1
2.
d(i) = ﬁzjq(laij — ai] |2 + |aij — alj|?) xa
3.

dG) = 7 Sier(laij — aif [2 + |aij — alj|?)

To d(i) avagépetar oty Tdon TV yovidiov. Mg avtdv tov 6po
0 oAyopBpog "kpatdel" yovidin mov €xovv idla 1| TOPOUOLL
téon. To d(j) avaeépetar otnv TR TV Yovidiov. Me Tov 6po
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avtd, 0 aAyopduoc "kpatdel" KOTAOTAGE OTIC Omoieg Ta
yovidia £xovv Opola GUUTEPLPOPE YVOP® OO VAL YEVIKO LEGO
opo.

AmoteELESPATA-ZOPUTEPACNOTA.

Yy Ewova 1, anewoviletar  cupmeptpopd Tov yovidiov, mov
opadomotovvtar ota Tpla TpdTa e&aydpeva biclusters, ywa tao
1000 TpdTa yovidia Tov Kapkivov tov Tpayniov g pntpog. Ot
opadeg mov dnpovpyndnkav, speavilovv yovidlin pe opota
GUUTEPLPOPE.  KOTO UAKOS TOV KLTTOPIKAOV OCEPOV KoL
TOPAAANAO TO EVPOC TOV TILMV TOVG Eivar Kpod, Kvovtag £Tot
TIG OMGOES O GUVEKTIKESG Ko IKOVEG Vo €EGYOVV GNUOVTIKES
Broroyikég TAnpopopieg, yeViKEG OALY Kot T EEEIOIKEVUEVEG.

Kapkivos vou Tpayiow e Mitpag
Biclusterd-didj

Kapkivog tou Tpayfihou me MAtpag
Biclusterl-didj

xlvog Tou Tpaxiihou T Mitpag
Bicluster2-didj
5

.
Kapxivog vou rpayihov g Mitpas [N Kapwivos tou tpanpidoutns Mivoas [l Kaprivog tou tpeyitay e Mitpas
Biclusterl-di_new] Bicluster2.i_newid) Bicluster3-di_newdj

neEEEESE

Kivos xou Tpayikau tns Mifrpag
Bicluster!-di_new,dj_new

Kapxivog rou TpayiAou e Mitpag
M Bicluster2-di_new,dj_new

o
y

Kapkivog tou TpaxfiAou Te Mitpag
ﬁﬂl:lusleri-di_newdi_new
»

Ewcova 1. [Tapovoioon Tomv Tpudv ekTeAécEmY TOL aAyopidov
Cheng & Church (1000 yovidia)

Biphoypagia

1. S. Ji, et al, (2015) Improving biological significance of gene
expression biclusters with key missing genes BCB '15 Proc of
the 6th ACM Conf. on Bioinformatics, CBHI, pp. 268-277

2. E. Obermayr, et al, (2010) Assessment of a six gene panel for
the molecular detection of circulating tumor cells in the blood
of female cancer patients, BMC Cancer, vol. 10(1):666

3.Y. Cheng and G.M.Church (2000) Biclustering of Expression
Data, In ISMB Proc 2000, pp.93-103

Aégerg-Krerona:
Tovidwokn "Exepaon, Kapkivog tov Maoctol, AiyopiBuog
Cheng & Church, AutAf Katnyopilomoinon
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XYI'KAIXH TOY TOMEA AIEIKONIXHX TOY I'.N. XANIQN ‘O AT'TOX
I'EQPI'TOY’
XTIXE XYT'XPONEX AIIEIKONIXTIKEX MEOQOAOYX

Moxprig Toorikng Tedpytog B, Zepeping Zrovpoc?, Zapiong Fedpylog @, oloyidpyn Ipryévera @,
ZepPaxng Muydang @
(1) Teyvordyog Axtivoroyiog AktivoBepaneiog, Movada A&ovikod & Mayvntikod Topoypdeov, I'.N.
Xaviov ‘O Ay. 'edpyrog’

(2) PhD Axtivoguoikog - @uoikog latpikng, Topéag Iatpikng Areioviong I'.N. Xaviov ‘O Ay. T'empylog’
(3) A/mic Topéa latpikng Ametkdviong, Zovroviotig Atevbuvtng Aktivodiayvootikov Tuquatog I.N.
Xaviov ‘O Ay. I'edpyrog’

(4) ZyoAn Hiektpordywv Mnyavikodv kot Mnyavikev Yroloyiotdv Ioivteyveiov Kprtng

Kowotopeg mpaktikég otov Topén TG ATEIKOVIGTIKNG
latpwikng  Bpiockovv 7wAEov KoBNUepV  €QAPUOYN
avapaduilovtag £Totl TIG TaPEYOUEVES VINPESIEG TPOG
tov  mAnfvoud divovtag amdvinon oe  KAwviKd
epOTAHOTO TOV ©T0 TopeABOV frtav advvato. To
Noocokopeio Xaviov €xgl mpoymPNoeL GE ONUOVTIKI
avaBaduon tov Topéa avTod KAl 68 GLVEPYAGI LE TO
[MoAvteyveio Kpntng mpoywpd oe aglomoinon tétoimv
TEYVIKDY. Xtdyog Tov Apbpov avtol eival  va
TOPOVGLAGEL LEPIKES OO OLTEG.

Ieprypoon Tonéa Ansikoviong I'.N. Xaviov

o  Maywntikog Topoypdpog GE Signa HDXT 1.5
Tesla 16 channels (ue dvvatotnta avapaduiong éng
32 channels), eyxatactadeic 8°¢/2014

o Afovikdg TopoYpapog TeEAeVTAiNG TEYVOAOYiag 64
touddv GE Optima 660 (ue dvvatdotnta
avofaduiong), eykatactadeic 12°/2014

o  Wnowxkog Ayyewoypagoc Phillips INTERGIRIS
HM 2000, eyxatactadeig To 2004. Ztov ido ydpo
Bpioketar vwd Snpovpyic 0 Atpoduvoutko

EPYOOTNPLO

e Kapepa 6o kepardv g GE INFINIA 11 y
e&etdoeig [Mupnvikng latpikng vrootplopevn ond
GE Healthcare (1o tuqua Ppioketanr  vd
gvepyomoinon)

e Oocteomvkvopetpo  GE  Lunar  Prodigy pe
duvatdmra devépyelag eEeToe@V o OAEG TIG
opadeg mAnOvopod pe TPOTOKOAAN EVNAIK®V
(Yovarkdv & avdpdv) kot Taidmv

e  Maotoypdagog Italray mammograph plus aifpmg
ymelomompévog pe cvotnuo Agfa CR 85X

o  OpbBoravrtopoypdaeog Orthopantomograph OP 100

Eriong Aettovpyovv mpwoc ynelomompévolr dVo
(2) Bdhopor Khooowkng oktvoloyiag, o6vo (2)
Odhapol aktvookdmnong kot dvo (2) aibovoeg
vIEPNYOTOHOYPOPiog ot omoieg Olevepyeiton
TANPEG QACHO EEETACEMV.
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2tov Mayvntik6 Topoypdgo

Avvapikéc Mehéteg: Ayyeloypapikéc LeAétes LTopodv
va yivoov mAéov o duvvapukn @don divoviog £tot
TOADTIULEG TATPOPOPIEG Y10 TNV AYYEIDOT LLOG TEPLOYNG.
Avvopikég PeAéTeg UTOpOvV va Yivouv TAEOV Kol GE
OpYavVO. GTOYOVG, TOPEYOVTOS HOG TV OLVOTOTNTO, YioL
efayoyn kapmdrov mpdéoAnyng g vrnd  €leyyo
neployng vrofondmvrag £€tol ™V S10POPOdIAYVOOT).
Téroleg peréreg amotehobv mAéov  avamdoTUGTO
KOUUATL TNG S10yVOOTIKNG TPOGEYYIGNG OPYOVAOV OTTMG
€YKEPOAOC, AP, VEQPOL, OTANV, ®OBNKEG, TPOSTATNG,
LLOGTOG KA.

Propeller Sequence: Edikog olydpBuog amokomng
KIvNonG, EVOOUOTOUEVOS GE HEYOAO QAN akoAOVOIDY
nopdv T1 Flair, T2 & T2 Flair, Proton Density. Méow
tov  e€edkevpévonr  owtov  adyopBuov  kabiotatol
mAéov okt 1 e&étaon acbevdv pe omaoTiKOTNTA 1)
acBevodov pe advvopic cvvepyoaosiog (wardiotpikoi
acBeveilg, acbeveig pe eykepahkés PAaPeg kim.). H
TEYVIKN OVTN UTOPEL VO EVOOUOUTMOEL OVOTVELGTIKO
oKOVOOMONO KaOIoTOVTOG £T0L QKT TNV UEAETN
OVOTOUIK®V  OOUDV e OVOTVELOTIKY Kiviion o€
ac0eVelg e aKavOVIGTO OVATVEVGTIKO PLOULO.

Perfusion: Awevépyeia pelétng aypdtoong eykepaiov
1060 UE YOPNYNON TOPUUAYVITIKNG GKLOYPOPIKNG
ovciag 060 Kot Ympig oKLOypaQIKT] VGl LEGM TEYXVIKTG
Arterial Spin Label Baci{oépevn o makpovg EPI.

DWI: Awvépysia Diffusion Weighted Imaging oe
olocouatikn faon fonddvog £T61 GTOV YUPAKTNPIGUO
10TOV pe PAon Tov ouvteAesT O1dyVoNg TV LopinV
Tov Vdatog (Texvikn Moprakng Ardyvong).

DTI: Melétn TavuoT®dV HOPLOKNG O8VONG LECH TNG
omolag amekovilovtal S1TapayES OTIC GUVAYELS TOV
VEVLPIKOV VAV GTIV AEVKT| 0VGI0 TOV EYKEPAAOV.

MRS: Meléteg paopATOGKOTIOG GE 16TOVG Hag divouy
TOAOTILEG TIANPOQOPiEg Yo HETOPOAITEG €VIOG TOV
OTMOV 001 YDVTOS HLOG O OCPUAESTEPO CUUTEPAGLATO
™G TPOG TNV TALTOTNTE TOVC.
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2tov Aéoviko Topoypdeo

KV & mAS modulation: Néeg teyvikég dopdppoong
TV Topapétpmv £kBeong pe PAon To COUOTOUETPIKA
otoyyelo ToL eKdoToTte acBeviy odnyodv oe axdua
XOUNAGTEPES DOCELG.

CT  Angiography: Meléteg AYYELOYPAPING
TPOYLLOTOTOOVVTOL TAEOV  OVOILOKTO GE  EAGYLOTO
XPOVO amavVTOVTAG 6€ Kpioa poTipate dTav 0 xpOvog
€lvol TPAyHOTIKA TOADTILOC.

CT Zrepavioypagia: A&omiot Adon mov oyd-cryd
TEPVAEL OTNV TPAOTN YPOUUTY EAEYYXOL Y10 TO, VOOTLLOTO
TV otePaviai®Vv 0eol PactKd TAEOVEKTNUOTE TNG
QOTEAOVV 1 LIKPT OKTWVIKNY EMPAPLVOT, 1 OALYOAETTY
SuapKelo Kat 1 eAAYIOTEG EMTAOKES POV dev amartel
kafenpraopo.

Calsium Score: To okop acPectiov amotedel akdua
éva delktn TPOYVEOON G 6TEPOVINING VOGO.

CT Colonoscopy: Mua véa, texvikn mov vroponda tnv
Khaoowr pébBodo g evdookdTNONG POV  givol
Myotepo enepfotikn (etodyetan Eva pOyyog Aymv poévo
EKOTOGTAOV) KOl UTopel Vo, dDoEL ADCELS GE GTEVACELS
onpovtikov  Pabuod  mov gV emTPEmMOLV TNV
0AOKANp®ON TG KAAGGIKNG nebddov 1 o€ acheveig pe
KOPSLOAOYIKA VOOT|LOTO. TTOV OV UTOPovV Vo Adfovv
pén i vapkwon.

CT Ovpoypagia: H mAiéov avaivtiki teVIKN Yo TOV
€Leyyo voonuatev oyeTi{OlevVa e TOVG VEPPOVS Kabmg
KOIL TO OTOYETEVTIKO GVGTNLLOL TOVC.

Trauma Whole Body Scan: E&glypéva mpotdékorra
TPOOHOTOG KaBeTOOY duvaTd TOV 0AOCmUO EAEYYO OF
TOAVTPAVUOTIEG GE HEPIKA PLOMG devTEPOAETTOL.

CT Fluoroscopy: Ot enegpPotikéc mpaéelg mov
dtevepyovvtar vd v kafodrynon tov a&ovikov
TOHOYPAPOL OAOKATPOVOVTOL QKO TTLO YPNYOPO Ko
He dpeco Eheyyo Tov aobevn Kot TG TPAENS Aoy LEC®
TOV GLOTNUATOG O TPOG EAEyYeEL TV dadikacio pe
€101KA XEPLOTNPLAL EVTOS TOL BOAdpLov.
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PYnoroxog Ayyeroypagog / Awpodvvapmkéd Tpqpa

H dievépyelio ymowkng agapetikng ayyeloypopiog
(digital subtractive angiography, DSA) ypnoiponotgitot
Yoo ™ HEAET]  OTEVOUEVAV,  OTOQPAYULEV®V,
dlevpupévav M ovoOuoA®V aptnpuwv 1 eAepdv o€
dubpopeg mePloyég TOV GMOUATOC, OMOS oto Bdpaka,
oTNV KAPdLd, GTNV KOIALE, 0TO AV® Kot 6TO, KAT® LEAN.

Mvpnvikn Lotpucn

Ot dwyvootkés eetdoelg  TTupnvikng  latpkng
TPOYLOTOTOLOVVTAL e TN YPNON PodoQapUiKk@y, T
omoi0. OPOVV GTOYELVUEVO OE GULYKEKPUEVO Opyova,
avadEKVOOVTOG Oyt LOVO TN Hopeoroyio aAAd emmAEov
KOl TN AEITOVPYIKOTNTA TOVG KOl ApOpd VPV PAGLLA
acBevov (oykoloyikot, €VOOKPIVOAOYKOL,
veppoloyikol, Kapdloroyikot).

Ynowkn Enelepyocio latpikov Ewkévov -
Tpnpertomoinen (Segmentation)

[Tépav Tov Aoyio koD oy 1o1 dtatifeton kot cuvodedet
tov efomMopd, to IloAvteyveio Kpnimmg £€xer Mon
HELETNOEL OMEIKOVIOTIKEG TEXVIKES, Onmg MRI acBevav
pe 6yko otov eyképaro kot CT ayysoypapio. Xtnv
TPOTN KaTELBUVEN 0 0TOY0G gival M TUNHOTOTOINGOT
TEPLOYDV TOL EYKEPAAOV OTIC KOUTNYOPIEG: PLCIOAOYIKOG
10TOG, OldNULA KOt VEKPOTIKY] TEPLOYN TOL dYKOL. ZTnVv
debtepn katevBuvon ot1od)og eivar 1 and-ooteomoinom
™G ewovos Yo kabapn enonteio TV apTnPLOV Kabmg
KO 1) TPLOOLICTATH LOVTEAOTTONGT APTNPLDV.

Biproypagia

1. Jianbo Shi and Jitendra Malik. Normalized Cuts and
Image Segmentation. IEEE TRANSACTIONS ON
PATTERN ANALYSIS AND MACHINE
INTELLIGENCE, VOL. 22, NO. 8, AUGUST 2000

2. https://www.cis.upenn.edu/~jshi/software/
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Introduction

Parkinson’s disease (PD) is the second most prevalent
neurodegenerative disorder, with an estimated overall
prevalence of 0.3 %, and an estimated 1 % prevalence
in individuals over 60 years of age. Incidence of PD
increases with age, but an estimated 4% of individuals
with PD are diagnosed before the age of 50 [1].
Considering the growing elderly population, the
prevalence will increase sharply in the next decades
The epidemiology of PD is composite with an adverse
effect on the patients’ health. PD is characterized by
neuromotor symptoms such as tremor, postural
instability, bradykinesia, and rigidity. In addition to
these symptoms, a wide variety of non-motor
symptoms involve cognitive and neuropsychiatric
changes, with PD patients presenting an increased risk
of developing dementia or depression, amongst other
behavioral, mood and speech disturbances [2].

PD has a progressive course and despite the several
pharmaceuticals available for its management, no cure
is yet available. Therefore, PD imposes a heavy burden
on PD patients, their families, caregivers and on health
and social support systems [3], [4].

Therapy via physical activity, is the most effective non-
pharmacological aid to PD patients. Living a lifestyle
of regular physical activity promotes health [5]. The
neuroprotective attributes of physical activity were
hypothesized [6], and soon after determined [7] to be
beneficial for cognition even for clinical populations of
older adults nearly a decade ago. A very recent review
has provided the up-to-date evidence-based basis for
prescribing exercise as medicine in the treatment of 26
different diseases. The benefits for PD motor symptoms
include improvements in balance, mobility, walking
economy, and quality of life [8]. Quite recently as well,
a review confirmed that physical activity can positively
impact depression, apathy, fatigue, day time sleepiness,
sleep, and cognition [9].

© 2017 ELEVIT, Panagiotis Bamidis, Vasileios Gkergkis (Eds)

Nevertheless, the effects of exercise have been poorly
explored  with  functional  neuroimaging  or
electrophysiological techniques in patients with PD.
There is a knowledge gap regarding the neural
correlates of the effects of physical activity, and their
relationship with motor and non-motor symptoms in
PD. Physical activity facilitates neuroplasticity, which
induces changes in sensorimotor, executive, cognitive,
and behavioural functioning [10], [11]. In line with this,
a recent review highlighted the potential role of
exercise in overall brain health that may influence
structural and physiological mechanisms of brain
function, and repair and/or formation of the neuronal
circuitry in PD [12].

Aim and scope

Our study aims to address large gaps in knowledge
regarding the relative contribution of physical activity
and their effect on brain function, and motor and non-
motor behaviour. To this aim and in order to quantify
the effect of training, we have used WebFitForAll,
which is an easy to use exergaming platform for
improving physical fitness and life quality of senior
citizens. This platform was originally implemented and
is under continuous development by the Assistive
Technologies and Silver Science group of the Medical
Physics Laboratory. A previous study of our group that
explored its efficacy on seniors’ physical capacity,
demonstrated improvement in body strength, balance
and aerobic capacity, shoulder flexibility, gait and fall
prevention capacity, as well as in quality of life, mood
and processing speed [13].

Material and methods
The intervention took place at the Thessaloniki Active
and Healthy Ageing Living Lab (Thess-AHALL) [14].
16 PD patients in stages 2-3 (5 females, mean age
66.91+4.82, mean years of education 13+3), performed
exercise via the use of webFitForAll [15], [16]. 4
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participants dropped-out during the course of the
intervention. The remaining participants accomplished
an average of 17+3 sessions

(aerobic, resistance exercises, flexibility, and balance
exercises), at a frequency of 2 times per week, for 50
minutes, for a total period of 10 weeks.

12 participants (2 females, mean age 65.85+5.3, mean
years of education at 13+2) underwent a task
independent  (resting state, eyes  closed)
electroencephalographic (EEG) measurement,
performed with a Nihon-Kohden 128 channel EEG
recording system and an active electrodes cap
(actiCAP128, Brain  Products), inside the
electromagnetically shielded and sound attenuated
room of the Medical Physics Laboratory, before and
after the webFitForAll intervention. In addition, the
participants’  cognitive, neuropsychological and
mobility capacity was assessed via a battery of
appropriate tests. Specifically, the battery comprised
Mini Mental State of Examination (MMSE) [17],
Montreal Cognitive Assessment (MOCA) [18], the
Trail Making Test [19], Geriatric Depression Scale
(GDS) [20], and the Parkinson’s Disease Questionnaire
(PDQ-8) [21]. The physical assessment was based on
the 10 Meter Walk Test, the Community Balance &
Mobility Scale, the Short Physical Performance
Battery, the Fullerton Senior Fitness Test [22], the Berg
Balance Scale [23], and the Tinetti Test [24]. 1 female
participant was excluded from the EEG analysis due to
heavy artifacts related to resting tremor.

The methodology employed for analysing the EEG
recordings is described in detail in Styliadis et al.,
where it was originally applied [25]. The resulting
eLORETA images of the pre and post resting states of
the participants were compared for spectral current
density differences within subjects with the SnPM
software included in the LORETA software [26]. The
statistic comparison revealed that the physical training
induced an increase of cortical activations in theta band,
localized at the medial frontal gyrus (Brodmann area 8,
coordinates: 0, 40, 45) (F=4.811, p=0.045).

Results and discussion

Our preliminary results report here only the statistically
pre-post intervention difference in terms of cortical
source imaging. The medial frontal gyrus is associated
to executive functioning and theta band activity of that
area is an indicator of default mode network (DMN)
activity [27]. DMN is disrupted in PD patients with
cognitive deficits [28], [29]. It has been suggested that
malfunctioning of the DMN may contribute to the
executive function deficits in PD [30]. We demonstrate
that after a ten-week long intervention of physical
activity in PD patients, a resting state change of brain
activity as measured via EEG emerges showing
towards a re-organization of executive functioning and
thus a potential positive neuroplastic effect on brain
health.

It is within our immediate plans to correlate this change

with indices of the neurophysiological, and
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somatometric evaluation as well as the game metrics of
the WebFitForAll platform [31]. In addition, we will
explore the combined use of cognitive training, as well
as, the functional network connectivity changes due to
the intervention. Understanding the induced, by
physical (and/or cognitive) activity, elements of
neuroplasticity is an enormous step towards identifying
its contribution to disease modification and
synthesizing novel therapeutic targets including
pharmacological medication in supplement to the
exercise effect.
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Introduction

Sleep is a vital biological process for physical and mental
health [1] and the normal sleep cycle is usually divided in
four stages, three being part of Non-Rapid Eye Movement
Sleep (NREM), namely NREM1, NREM2, NREM3 and
REM sleep. Determining in which sleep stage an individual
is in at any given time is usually done by experts who base
their annotation of each sleep portion through the alteration
of brain rhythms observed in electroencephalographic
(EEG) recordings. However this task is time consuming and
tedious and at times prone to errors. In order to provide fast
and accurate sleep stage classification we study the
effectiveness of using synchronization values and network
metrics derived from electroencephalographic data to
provide robust sleep stage classification. However before
we can calculate the above vales and metrics it is necessary
to pre-process the available data so that they are appropriate
for further analysis.

Materials and Methods

The data used in this study were recorded using 19
electrodes placed according to the International 10-20
system from 23 healthy young men aged between 20 and 45
years old during normal sleeping conditions [2].

The preprocessing pipeline included six steps each with a
specific target in mind. In more detail the first step
including the segmentation of the initial EEG recordings in
five segments to enable easier and more efficient data
management. The next step was to subtract the mean value
of each signal so that the newly calculated signal would
have a mean value equal to zero. The third step involved the
filtering of the EEG data to remove unwanted spectral
components and noise from various sources. Afterwards
Independent Component Analysis (ICA) was applied on the
data to decompose the initial signal in simpler components,
some of which were manually rejected as a next step, in
order to remove further unwanted signal components. From
the remaining components a new signal is calculated. In the
final step of pre-processing the newly computed EEG signal
is partitioned in 30s epochs to enable synchronization
likelihood value calculation.

Synchronization likelihood as defined in [3] provides an
estimate of the degree of synchronization between two or
more time series, based on the concept of generalized
synchronization between two dynamic systems. Applying
this method results in a symmetric 19 x 19 matrix
containing the synchronization likelihood values between
each pair of electrodes. This matrix can be considered as the
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adjacency matrix of a non-directional weighted graph each
node representing the electrodes, and as such, various graph
metrics are calculated on said graph. Seven different metrics
where calculated for the graph of each EEG epoch namely:
mean node degree, mean clustering coefficient, characteristic
path efficiency and length, connection density, centrality and
small world metric. All distinct values of the adjacency
matrix along with the seven graph metrics where incorporated
in a feature vector of 178 dimensions and subsequently used
for sleep stage classification purposes.

Results

Classification experiments were run using three different
classifiers the k Nearest Neighbor Classifier (k-NN), Support
Vector Machines (SVM) and Neural Networks (NN). These
were trained on a training dataset containing 845 samples and
tested on a test set containing 366 samples. All features were
normalized in the interval [0,1]. The highest test classification
accuracy attained was using an SVM with a Gaussian kernel
equal to 89.07%.

Discussion

From the experimental results it can be concluded that
synchronization likelihood values and graph metrics are
suitable for sleep stage classification purposes. These features
are able to provide an accurate system-wide description of an
inherently complex system, in this case the human brain.
Further work in this area will be targeted in achieving higher
classification accuracies through finer feature extraction and
selection.
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Introduction

Oral cancer is the most commonly diagnosed type of
Head and Neck Squamous Cell Carcinoma (HNSCC)
[1]. In order to better handle the disease monitoring and
further improve diagnosis, the biological and molecular
mechanisms underlying the development of cancerous
tumor are currently under study. Several studies in the
literature have proposed gene expression profiling of a
complex disease, such as OSCC, in order to elucidate
the molecular mechanisms during the development of
oral cancer malignant tumors.

Materials and methods

The microarray data were collected from circulating
blood cell samples from 23 patients. The data were
extracted during the follow-up period of the study in two
consecutive time points and after complete disease
remission [2]. In order to further analyze the microarray
gene expression data and pinpoint gene expression
changes at the follow-up phase and among the two
groups of patients, the R Bioconductor limma package
was employed. We also considered the interpretation of
the identified differentially expressed genes (DEGS) in
terms of GO annotation by employing the ClueGO
Cytoscape plug-in. This tool deciphers biological
networks and extracts biological information from large
gene sets. In order to discover molecular pathways that
may be altered in human OSCC progression we used the
Gene Set Enrichment Analysis (GSEA) computation
method in accordance with the DEGs identified.

Results & Discussion

After the differential expression analysis, the final set
for further investigation was the total of 212 genes at a
False Discovery Rate (FDR) of 5%. We also annotated
the identified significant gene list to the KEGG
database of molecular pathways. KEGG analysis
showed that the two most enriched pathways, according
to the submitted DEGs, with an adjusted p-value lower
than 0.05 are: (i) the Ribosome pathway, and (ii) the
Tyrosine metabolism pathway. In order to describe the
identified DEGs in terms of their associated biological
processes (BP), cellular components (CC) and
molecular functions (MF), Gene Ontology (GO)
analysis was performed. The output is a functionally
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grouped annotation network which illustrates the
connections between the GO terms found enriched
(Fig. 1). The terms are connected with edges according
to the similarity of their associated genes, thus forming
a group.

embryo implantation

negative regulation

neural tube of wound healing

development

é
hromosome .
organophosphate
ester transport

Figure 1. The annotation network of functionally grouped GO
terms.

Conclusions

Our analysis results indicate that significant genes are
involved in specific gene ontology terms. Moreover, the
enriched molecular pathways found, should be further
considered in order to unravel the complex molecular
processes of the disease. Knowledge of the biological
processes and the molecular pathways could enhance our
understanding relative to the complex nature of the
disease.
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Introduction

Coronary Computed Tomography Angiography (CCTA)
has gained substantial ground during the past two decades
in clinical practice due to its non-invasive nature and has
evolved tremendously in terms of image quality. It is able
to visualize the coronary vasculature and assess the
presence, extent and type of atherosclerotic plaques and has
therefore led to the development of various 3D
reconstruction algorithms [1].

Materials and methods

A. 3D Reconstruction Process

Our algorithm is based on an eight-step approach: a) the
CCTA images are pre-processed using the Frangi
Vesselness filter, which limits the region of interest (ROI)
to possible vessel regions. b) The blooming effect [2]
caused by intensely calcified plaques is removed. ¢) Using
a minimum cost path approach, the 3D centerline of the
vessels is extracted. d) Using a membership function of
Hounsfield Units (HU) values and the distance from the
centerline, an estimation of the weight function for lumen,
outer wall and calcified plaque is made.

An extension of active contour models [3] for ) lumen and
f) outer wall segmentation are implemented. The main
improvement is an additional term forcing the level set to
include a prior shape. Regarding the lumen, the prior shape
is a tabular mask across centerline with a small radius. g) A
level set method is applied regarding plaque segmentation,
taking into account calcified objects of significant size. h)
Finally, the 3D surfaces for the lumen, outer wall and
calcified plaques are created (Fig. 1).

\

Fig. 1: Final 3D model (transparent green: outer wall, brown: lumen

and white: calcified plaque) of an LAD-LCx-1stdiagonal branch.
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B. Validation

An experienced cardiac radiologist performed the
annotation on 12 arterial segments (lumen, outer wall,
calcified plaque, mixed plaque). The 3D reconstructed
models by the medical expert were then compared to the
algorithm-generated models in order to validate it regarding
the lumen (Fig. 2). The DICE coefficient and the Hausdorff
Distance were used as validation metrics in this study (Fig.
2). The mean DICE coefficient was 0.75 (SD=0.075) and
the mean Hausdorff distance was 1.75 (SD=0.55).

n N o
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stance value
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Case#t
H DICE Coefficient B Hausdorff Distance
Fig. 2: DICE Coefficient (blue) and Hausdorff Distances (orange)
for all 12 cases.

Conclusions

We have presented an algorithm for the 3D reconstruction
of coronary arterial trees from CCTA images. Despite the
modest size of the validation dataset, the obtained results
were very promising, thus indicating the overall accuracy
of the proposed reconstruction algorithm. We are currently
optimizing our algorithm to improve the vessel
classification along with the computational speed.
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Introduction

Quantitative ultrasound is a promising method for the
assessment of bone. Although several research groups
have used ultrasonic backscattering to evaluate
cancellous bone, the assessment of the cortical
microstructure using this method has been addressed in
the literature to a limited extent [1-2]. The research
interest has been focused on the discrimination of large
basic multicellular units (BMUs) from Haversian canals.
In this study, boundary element simulations of wave
propagation are conducted to investigate complex
scattering effects induced in the backward direction by
the interaction of an ultrasonic wave with the porous
nature of cortical bone.

Materials and methods

The following porosity scenarios are examined: (a) the
ideal case of healthy homogeneous bone (P0), (b) healthy
bone with porosity 5% (P5), and (c) normal ageing with
porosity 10% (P10). The cortical bone was simulated as
a 2D plate (length 40 mm, width 4 mm) immersed in
blood to account for the soft tissues surrounding the
osseous tissues. The cortical bone was modeled as a linear
elastic isotropic plate with Young’s modulus Ebone = 22.9
GPa, Poisson’s ratio vbone=0.27 and pbone = 1850 kg/ma.
The material properties of blood are Young’s modulus
Eblood = 3 MPa, density pblood = 1055 kg/ms and Poisson’s
ratio vblood =0.49979. A plane wave at 0.5 MHz was
applied as the excitation signal. The magnitude of the
scattering amplitude was calculated in the backward
direction. The Boundary Element Method was used to
simulate the propagation of a plane wave in 2D cortical
bone models with different porosities.

Results & Discussion

Fig. 1 presents the scattering amplitude values for the
different porosities. It was observed that the three curves
differ significantly, while a specific evolution pattern can
be observed in the backward (180 degrees) and forward
direction (0 degree), as well. Specifically, for 180
degrees the scattering amplitude decreases with
increasing porosity from 0.637 for PO to 0.394 for P5 and
0.262 for P10, respectively. On the other hand, a different
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trend is observed for the direction of 0 degrees showing
a scattering amplitude increase with increasing porosity
from 0.066 for PO to 0.269 for P5 and 0.371 for P10.
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Figure 1. Scattering amplitude evolution (in arbitrary units) for
different propagation angles and excitation frequency 0.5
MHz.

Conclusions

In this work, the Boundary Element Method was used
to investigate the impact of cortical porosity on
ultrasonic scattering. The monitoring potential of the
scattering amplitude was shown, while our ongoing
study considers the role of different frequencies and the
occurrence of BMUs.
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