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EOHMEPIAA
THE KYBEPNHEEQZ

THX EAAHNIKHX AHMOKPATIAX

4 OktwBpiou 2023

ANOOAZEIX

ApBp. 71335

16puon kovou AlidpupatikoU MpoypAaupatoq
Metantuxlokwv Zmouvdwv (A.M.M.X), pe titho
«ERASMUS MUNDUS MASTER IN BIOMEDICAL
ENGINEERING (EMMBIOME)».

H ZYTKAHTOX TOY NMANEMIZTHMIOY MATPQON

‘Exovtag umoyn:

1.Ta apBpa 79 éwg ka1 88 Tou v. 4957/2022 «Néoi Opi-
Covtec ota Avwtata Ekmaideutikd I§pupata: Evioxuon
NG mMoldTNTAC, TNG AEITOUPYIKOTNTAG Kal TNG ouvdeong
TwV A.E.l. pe Tnv Kowvwvia kat Aourrég Siatageig» (A’ 141).

2. Tnv anégpaon tng um’ ap. 212/10.11.2022 cuvedpi-
aong NG ZuykAntou (AAA: WAGI469B70-5YH) mepi ou-
YKPOTNONG NG Emtponng Metamtuylakwy Zmoudwv Tou
Mavemotnuiov Matpwv clPPwva pe To Apbpo 79 Tou
v.4957/2022.

3.Tov V. 4964/2022 «Alatd&elg yia tnv amkomoinon tng
mepiBariovtikic adeloddtnong, Béomon maiciou yia
v avantuén Twv Yrnepdktiwv Alohikwy Mapkwy, Tnv
AVTILETWTIION TNG EVEPYEIOKNG KpioNng, TNV MpooTtacia
Tou mePIBANovToC Kat Aotmég Statdeigy» (A’ 150).

4.Tov v.4975/2022 «X0oTaon Kat opyavwaon VOUIKOU
npoowmou dnuoaciou Sikaiou pe TNV emwvupia <kENQIH
TEXNOAOTQN AKTINOAOTIAY - AKTINOOGEPAMEIAY EA-
NAAAY» (E.T.A.A.E.), puBUICEIC YO TNV QVTIMETWTTION TNG
mavénuiag Tou kopwvoiot COVID-19 kat Tnv mpooTtacia
¢ Snuooiag vyeiag kai Aotmég Siatageigy (A’ 187).

5.Tnv umo ototyeia 119929/Z1/30.9.2022 eyKUKALO TOU
Ymoupyeiou Maideiag kat @pnokeupdtwy «Mapoxn dieu-
KPIVIOEWV OXETIKA UE TNV EQapHoyr TwV Slatdfewy Tou
v.4957/2022 y1a Tn oUyKPOTNON, 0pyAvwon Kal AElToup-
yia cuNoYIKWV opydavwy Twv A.E.l. katl Twv akadnuai-
KWV Hovadwy toug, TNV avadelén tTwv Hovorpoowmwy
opyavwv Twv A.E.l. kal Twv akadnuaikwv povAadwy Toug
Kal Aoirrd Bépata.

6.Tnv umo otolxeia 135557/21/1.11.2022 eykUKALO TOU
Ymnoupyeiou Maideiag kal O@pnokevpdtwy «E@apuoyn
Twv Satdéewv Tou v. 4957/2022 “Néol Opilovteg ota
Avwtata Ekmaibeutikd 1§pupata: Evioxuon tng mototn-
Tag, TNE AIToupytlkdTNTAC Kat TN ouvdeonc Twv ALE.L

TEYXOX AEYTEPO

Ap. ®UMouU 5802

UE TNV Kovwvia Kat Aotrmég Slata&elg” yia tnv opydvwon
Kat AElToupyia mpoyPaUHATWY LETATTTUXIOKWY OTIOUSWV
Kal Aoirrd Bépatan.

7.Tomn.6.52/2022 «1§puon, Katdpynon, Zuyxwveuon,
Metovopaaoia kat Metafoln €6pag Tunudtwv oto Ma-
vemoThpio Matpwv» (A'131).

8.Tnv umo otolxeia 108990/21/8.9.2022 amd@paon Tou
Ypumoupyou Maideiag kat @pnokeupdtwy «PUBuion Twv
Bepdtwy oxeTika pe tn dtadikacia Swpedv poitnong ot
Mpdypappa MetanTuxlakwy Xmoudwy Ue TEAN goitn-
one» (B'4899).

9.Tov v. 4610/2019 «Xuvepyeleg NavemotTnuiwy Kat
T.E.l, mpéoBacn otnv Tpttofdbuia eknaidsuon, meipa-
paTikd oxoAeia, Nevika Apxeia Tou Kpdtoug kat Aotmég
Satdeig» (A'70).

10.Tov v. 4589/2019 «Zuvépyeleg EBvikoU kat Kamodi-
otplakou Mavemotnuiov ABnvwy, Mewmovikovu Maverni-
otnuiouv ABnvwy, Mavemotnuiov @scoaliag pe Ta T.E.L
Oeooaliag kal Ztepedc EANGSac, MaAAnuviako Taueio
Kat ANAeg Srata&elg» (A" 13).

11. Tov v. 4386/2016 «PuBpioslg yia Tnv €pguva Kal
AN\e¢ Slatadelg» (A’ 83).

12.Tov v. 3374/2005 «Alac@ANon TNE ToldTNTAG OTNV
avwtatn ekmaideuon. ZUOTNUA PETAPOPAC KAl CUCOW-
PEVONC TIOTWTIKWY HovAadwy - Mapdptnua SImMAWUATOC»
(A" 189) kal 16iw¢ Ta apbpa 14 kat 15.

13.To 4pBpo 304 Tou v. 4957/2022, O6TIWG TPOTIOTIONN-
Onke amd 1o apBpo 36 Tou v. 5029/2023 (A'55).

14. To anmoéomacuad MPAKTIKOU TNG ZUVEANELONG TOU
Tunpatog HAektpoAOywv Mnxavikwv kat Texvoloyiag
Yrohoylotwv TG MoAutexvikng xoAri¢ Tou Mavemotn-
piov Matpwv (cuvedpiaon 15/6.4.2023).

15.Tn Betikn elofjynon tng Emtpomnric Metantuylakwy
>moudwv tou MNavemotnuiov Matpwv (cuvedpiaon 54/
12.4.2023).

16. Ta amooTACUATA TTPAKTIKWY TNG ZUYKARTOU TOU
Mavemotnuiov Matpwv (cuvedpiaon 218/27.4.2023
améaon éykptong idpuong kat 223/28.9.2023 anodgaon
EMKUPWONG TIEPIEXOUEVOU amdpaonc idpuong).

17.Tnv ur’ ap. 37230/19.9.2023 emoTtoAn tou Mpoé-
Spou ¢ EO.A.A.E., KaBnyntn MepikAn Mrtka, pe Bépa
«Amogpaon moTtomoinong Tou Kolvou lNMpoypdppatog
Metamtuxlakwy Xmoudwv pe Titho “ERASMUS MUNDUS
MASTER IN BIOMEDICAL ENGINEERING (EMMBIOME)"».
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18. To E161k6 MpwTtdkoAo Zuvepyaoiag HeTAEL TwV
ouvepyalopevwv TUNUATWV.

19. To yeyovog ot and Tig Slatd&elg Tng amoeaong
autrg Oev mpokaeital damdavn og BAPOC ToU KPATIKOU
nipoUmoAoyiopov, anrogacilet:

Tnv i6puon kai Aettoupyia Tou kovou A.NM.M.Z. pe Titho:

«ERASMUS MUNDUS MASTER IN BIOMEDICAL
ENGINEERING» tou lMavemotnuiou Matpwy, oe cuvep-
yaoia pe to University of Kragujevac (KpaykouyieBartg,
Yepfia) kat to University of Medicine and Pharmacy
Grigore T Popa (laoio, Poupavia) amd 1o akadnuaikd
£10¢ 2023-2024, w¢ akoAoVOwC:

ApBpo 1
Mevikéc Alatdéelg

To Navemotnuio Matpwv, oe ouvepyaoia pe Ta
University of Kragujevac (ZepPia) kat University of
Medicine and Pharmacy Grigore T. Popa (ldoto, Poupa-
vid), opyavwvouv Kal AItoupyouv amd To akadnuaiko
€10¢ 2023-2024, kotvo Alidpupatiko Mpdypaupa Meta-
TITUXIAKWY Z1Toudwv (A.M.M.Z.) pe Titho «Erasmus Mundus
Master in Biomedical Engineering (EMMBIOME)».

Tn SlokNTIKA VOO TN PLEN TOU TTPOYPAMMATOC, OGOV
apopd Tic SpacTnEIOTNTEC TOU AdufBAvouv xwpa otnv
EA\ASa, Ba €xel o Turpa HAeKTpoAdYwv Mnxavikwv Kat
Texvoloyiag Ymoloylotwy tou lMNavemotnuiov Matpwv
KOl TOV OUVTOVIOHO TNE AElToupyiag Tou kotvou AN.M.X.
avalapPavel to Mavemotrpto University of Kragujevac
(ZeppBia).

Tov cuvtoviopd Tng Aeitoupyiag tou kowvou A.NM.Z.
avahapBavel To appodlo cuvtovioTikd dpyavo, n Emi-
Tpomn Mpoypdupatog Xmouvdwv (E.MN.X.), cOpewva e
10 4pBpo 81 Tou v. 4957/2022, 0 ApIBUOG TWV HEAWV Kal
n ouvBeon tn¢ omoiag kaBopilovtal oto MpwTdkoAO
ouvepyaoiag tou ANM.L.

ApBpo 2
AvTIKeipevo - ZKomog -Mabnolakd AroteAéopata

To kowoé Alidpuuatiké Metamtuxlakd MNpoypap-
pa Xmoudwv pe titho «Erasmus Mundus Master in
Biomedical Engineering (EMMBIOME)» mou cuvduddlel
TO TTAPATIAVW XOPOKTNPIOTIKA, £XEL EYKPIOEL Kal xpnpa-
todoteital amd 1o mpoypauua Erasmus Mundus. To ipo-
YPAUMA auTO AEITOUPYEL CUUTTANPWUATIKA TIPOC TTOANG
TIPOTITUXLOKA TTpOYpApaTa omoudwv Twv AEI Tng xwpag
Kall KOAUTITEL évav Topéa TTou OV UTTNPETEITAL ATTO AANO
avaloyo mpdypauua.

Y komoG Tou AlgBvoug MetamtuytakoL Mpoypdupatog
Ymoudwv givat:

A) H e€e16ikeuon pnXavikwv Kal EMOTNHOVWY OETIKAG
KateLBUVONG OTIC EPAPUOYEC TNG TEXVONOYiag oTnv latpl-
KI), WOTE VA UImopoUv va cupBAaAouv oTnv avantuén Tou
Topéa tng Bloiatpikng Texvohoyiag kal otnv mpoaywyn
NG vyeiac.

B) H og BaBo¢ katdpTion Kal avanmtuén epeEuVNTIKWV
IKOVOTATWY TWV HETAMTUXIOKWY @OITNTWY, WOTE va
e€aopaliCetal tooo n e€e1dikevon oo Kkal n cupPoln
TOUG 0TNV KAANEPYELQ KAl avATTTUEN TNG TTPWTOYEVOU(
EMOTNHOVIKNG €pguvag, aANA Kal otn Slapdpewaon Kal
TIPOAywWYyr] TNG EMOTNUOVIKAG OKEYNG.

ApbBpo 3
Metamntuylakoi TitAol
To A.N.M.Z. amovéuel xwploto Aimwpa Metamtuyia-
KWV Zmoudwv (AMX) ue titho «Erasmus Mundus Master
in Biomedical Engineering». lNa va cuppetaoyet éva anéd
Ta ouvepyalOPEVA TIAVETIOTHIO OTOV XWPLOTO HETA-
TITUX1aKS TITAO Ba TIPETTEL OL HETATITUXLAKOI POITNTEG Va
AdBouv amd autd 30 TOUAAXIOTOV TIIOTWTIKEC POVASEC.
To AMX cuvodevetal amd mapdptnpa SIMAWUATOC TTOU
ekdidetar ané to Mavemotruio University of Kragujevac
(Kpaykouyiefatc), Tng ZepRiag, To omoio mepiéxel TAnpo-
QOpieC OXETIKA Ye To emimedo, TN SIAPKELQ, TO TIEPLEXOME-
VO, TO TIPOYPAUHA OTTOUSWV KAl TIG EMOOTEL TOU TITUXI-
oUX0U CUUPWVA UE TA TIPOTUTIA TTOU €X0UV avamTuxOei
and tnv Emtpornn tng Evpwmaikng Evwonc.

ApBpo 4
Katnyopieg Mtuxiovxwv

1o ANL.M.X. yivovtat dektoi mrtuxtouxot and Mave-
TMOTAMIA TNE NUESATTNC KAl OOTAYWV ISPUPATWY TNG
aANoSamNG Kat eVOEIKTIKA amod Ta Turpata Ouoikng,
MaBnuatikwy, MAnpoopikrg, HAekTpoAoywv Mnxavi-
Kwv Kat Mnxavikwv H/Y, Mnxavikwv H/Y kat MAnpogo-
PIKAC, MnxavoAoywv Mnxavikwv, XnUKwv Mnxavikwy,
EmotAung YAKwy, latpikic, Blohoyiag, Epappoopévay
MaBnuatikwv kat Quotkwv Emotnuwv EMIM, E@appo-
opévwv Mabnuatikwv MoAutexveiou Kprtng, Wnelakwv
Jvotnudtwy MNavemotnuiov MNepatd, Mnyavikwv Emi-
otAUNG YAikwv Mavemotnpiou lwavvivwy, Mnxavikwv
Blotlatpikn Texvoloyiag T.E. Tou TEI ABrvag, K.T.A.

H Siadikacia emAoyng Twv ummoyn@iwv yetamtuyia-
KWV QOITNTWVY Kal goltnTPLlwy gival dlagavig Katl yivetal
oUUPWVA Pe Tov Kavoviopo Zmoudwv Tou EYKEKPIUEVOU
and Tnv Eupwmaikn Evwon mpoypdupaToc.

ApBpo 5
XpovikA Aldpkela Xmoudwy -
Mwooa Atdaokaliag - MotwTikéC MovAadeg

H xpovikn Sidpkela @oitnong yla tnv amovour) Tou
AimAwpatog Metantuylakwy Zmoudwv (AMZ) opiletal
o€ Téooepa (4) e€dunva omoudwy, éva €K TWV OTToIWV
SlatiBeTal yla TNV EKMTOVNON PETATTITUXIAKAG SIMAWUA-
TIKAG gpyaoiag.

H yAwooa Sidaokaiag givat n ayyAikn Kat n ouyypaen
™¢ Metamtuylakig Aim\wpatiking Epyaciag 6a mpaypa-
ToToleital oTNV ayYAIKN YAWooa.

ApBpo 6
Mpdypappa Mabnudtwyv
MNa tnv anéktnon Tou AMX amartoVvTal EKATOV €iKo-
ol (120) motwTikéG povadec (ECTS) ol omoieg Katavé-
povtal og Téooepa (4) e€dunva omoudwv (30 ECTS avd
e€aunvo omoudwv). Katd tn Sidpkeia Twv omoudwv
Ol METATTTUXIAKOL (POITNTEG UTTOXPEOUVTAL OE TTAPA-
KoAouBnon kat emtuxr aloAdynon Twv PETanTuxla-
KWV HoBnpdatwy KaBwg Kal O EKMTOVNON Kal EMITUXN
alohéynon petantuxlakig SIMAWMIATIKAG Epyaciag
(dissertation). H petamtuylakr SUTAWUATIKA €pyacia
EKTTOVE(TAL KOTA TO TEAeUTaio e€Apnvo. To Tpdypauua
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omoudwv ekTOC ard TNV BewpnTikn ekmaidevon Sivel
HEYAAN €UPaon OTNV EPYAOTNPLAKH EEA0KNON TWV PE-
TATITUXIAKWY QOITNTWV KAl OTNV EKTTOVNON OUASIKWV
EPYAOIWV UE EPELVNTIKO XAPAKTHPA.

H &ibaokalia Ba yivetal Sta {wong. Ot MOTWTIKEG po-
vadec Ba cuoowpevovTal Kal Ba avayvwpifovtal autd-
pata. Ot mMoTwTIKEG povadeg ECTS mou avtioTolyouv o
KABe éva amo Ta peTantuylokd padnuata touv ANM.X.
mapouatalovtal oto Mpodypappa Mabnudtwv.

Mo CUYKEKPIUEVA KAl E BAON TA TAPAKATW:

1. Ol HETATITUXLOKOI POITNTEG KAl POITATPLEG TIPETTEL
va cucowpeLoouy Tptavta (30) Evpwnaikég Motw-
TIKEC Movadecg (ECTS) oe kaBe e€dunvo, Snhadn 120
MotwTtikéc Movdadec ota téooepa e€dapnva goitnond.
O1 peTantuyxlakoi poltnNTéG opeilouv va TTAPAKOAOU-
BoUuv Ta MPOCEPEPOUEVA PETATTTUXIOKA pHadnpoTa o
KABO¢e e€Aunvo amno o MNMavemoTrLOo TTOU £XOUV ETTINEEEL
KAl (POITOUV.

2. Ta petamtuxiokd padnuata touv AN.M.Z. mpaypao-
TOTIOlOUVTAL OTNV aYYAIKN YAwooa. 2& kAOe ouvepya-
(opevo MNavemoTrLo TTapéXovTal EVTATIKA padnuata
NG TOTTIKNG YAWOOAC, WOTE Ol METATITUXIAKOL (POITNTEG
Kal POITATPLEG VA TIPOCAPHOCTOUV EUKONOTEPA OTNV
avtioTtolxn xwpa.

3. 210 MPpWTOo £€AUNVO, Ol LETATTTUXLOKOI (POITNTEG Kal
POITATPIEC TTapaKoAoUBoVV pabrpata oto University
of Kragujevac (Xepfia). To deutepo e€dunvo mpaypa-
Tormolgital oo Mavemotiuio Matpwv (EANada) kat to
Tpito e€apnvo oto University of Medicine and Pharmacy
GrigoreT. Popa (Poupavia). To tétapto e€aunvo mou ot
ati@eTal yla TNV EKMOVNOoN TNG METATITUXIOKAG StmAw-
HaTIKAG Epyaociag (MAE) mpaypatoToleital o€ Xwpa M-
AOyN¢ Tou @oITNTH Kal o€ éva amo Ta cuvepyaldueva
MavemotAuia.

4. H petantuyiakn Simiwpatikn epyacia (MAE) ou-
VTAOOETAL 0TNV AYYAIKN YAWooa, Katatifstal oto TéENog
TOU TETAPTOU £EAUIVOU OTNV OPIOTIKH TNG HoP®r Kal
unootnpiletal evwiov eEETACTIKAC EMITPOTIAG TOU €KA-
otote Navemotnuiou.

KatapTtietal To akoAouBo TTpOYPApa ETATTITUXL-
AKWV HaBnuATwy, Ta omoia TPAyHATOToIoUVTAl O
KA&Be e€Apnvo ota avtiotolxa cuvepyalodpeva Mave-
motiua:

University of Kragujevac

Katd to mpwto e€dunvo ot @oltntég Ba €xouv 4 peta-
TITUXIaKA padnpata (1 umoyxpewTikd Kat 3 emMAoync) Kal
TEXVIKN TTPAKTIKA. Ta padnpata emioyr 8a mapéyxouv
TNV €UKAIPIa VA EKITANPWOOUV TA OTOUIKA eVOlIa@QEPO-
VTa TWV HaBnTtwy. AvamoomaoTo UEPOoC Tou TTPoypdp-
patog ormoudwv gival pia TEXVIKN TTPAKTIKR 180 wpwv, n
ormolia ekteAeital o€ KATAAMNNAA IOpUUATA, OPYAVICUOUC,
ETAIPEIEC, KAVIKECG KAl SNudOIoug QopEiC. T Sdour| Tou
TPOYPAUUATOG OTTOUS WV, UTTAPXOULV Ol AKOAOUBEC Oud-
8€C HOONUATWY O€ OXEON ME TOV CUVOAIKO aplOUo Twv
TMOTWTIKWV povadwy ECTS:

- EMOTNUOVIKO KAl EMAYYEAUATIKO-EQPAPUOOTIKO - 80%

- YEVIKN ekmaidevon kal BewpnTtiki-peBodoloyIKN -
20%

65099
No Course ECTS | Course Type
Compulsory
1 | Fundamentals of Anatomy and Physiology | 6 Core
Elective
. Computational Mechanics of Fracture and 6 elective
Damage
2 | Computational Fluid Dynamics 6 elective
3 | Biomedical Image Processing 6 elective
4 | Biomaterials 6 elective
5 | Tissue engineering 6 elective
6 Biomedical Instrumentation and 6 clective
Measurement
7 | Design of Biomedical Devices 6 elective
8 | Ergonomics in Bioengineering 6 elective
Compulsory
Technical practice 6 (ore
SEMESTER 1 30 ECTS

Students are expected to choose 3 out of 8 available
electives:

Fundamentals of Anatomy and Physiology (core)

Course description: Upon completion of the course
entitled Fundamentals of Anatomy and Physiology, the
students are expected to acquire knowledge about:
General anatomical features of organ systems; General
characteristics of the structural organization of cells,
tissues, organs and organ systems; Fundamentals
of physiology of organ systems; The way tissues are
organized into organs and organ systems; Histological
and physiological characteristics of tissues and organs;
Basic rules of the relationship between the structure of
tissues and organs and their function and dysfunction.
Upon completion of the course entitled Fundamentals
of Anatomy and Physiology, a student is expected to
acquire the following skills: to identify basic types of
cells and tissues; to recognize histological structure of
human organs.

Computational Mechanics of Fracture and
Damage (elective)

Course description: Acquiring basic knowledge about
Computational Mechanics of Fracture and Damage ;
Within the course, the basic principles of continuum
mechanics in the stress analysis of structural components
with initial cracks will be presented, using a finite
element method. Structural analysis will be performed
by implementing the finite element method.

Computational Fluid Dynamics (elective)

Course description: Introduction and basic concepts
in CFD. Mixed formulation (speed- pressures). Penalty
formulation and explicit formulation. Numerical
solving of fluid mechanics by using finite differences.
Taylor- Galerkin's method for a non-stationary fluid flow.
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UPWIND technique in multi-dimensional space. TAYLOR-
GALERKIN method. Coupled solving of solid-fluid
interaction. Uncoupled solving of solid-fluid interaction.
ALE formulation. Explicit - implicit algorithms (three-
step). Turbulent models in CFD. Numerical problem
solving of boundary layers. Numerical solving of
compressive currents. Parallel processing in CFD. Within
the framework of the study research work, students will
be trained to perform basic research in the subject area.

Biomedical Image Processing (elective)

Course description: Basic principles of biomedical
image formation. Processing of biomedical image in
clinical settings. Biomedical image presentation. Filtering
and transformations. Segmentation. Rendering and
surface models. Registration. Practical problem solving
in the area of formation and processing of biomedical
image using software packages for this purpose and
writing a seminar paper.

Biomaterials (elective)

Course description: Introduction. Fundamentals
of material science. Properties of natural materials
and artificial biomaterials. The relationship between
biomaterials and tissues and required properties of
biomaterials. Major groups of biomaterials: Metal
biomaterials; Polymer biomaterials; Ceramic biomaterials;
Composite biomaterials; Biomimetic materials; Smart
materials; Nanomaterials in medicine; Materials for
cultivation of contact surfaces of biomaterials. Areas
of application of biomaterials: Hard tissue implants;
Soft tissue implants; Pharmaceutical biomaterials.
Disinfection and sterilization of biomaterials. Methods of
production, construction and processing of biomaterials.
Principles of Material Selection. Biomaterials: state
and perspectives. Standards and legal regulations
in the application of biomaterials. Ethical Aspects
of Application in Clinical Practice. Characterization
and testing of biomaterials. Basic methods of testing
biomaterials: in vitro, in vivo preclinical and in vivo
clinical trials. Analysis of biomaterials and biomaterial
requirements for certain medical applications. Practical
training designed for students in order to be able to
select individual biomaterials according to their function.
Study research work and use of primary scientific sources
and systematization of collected data, with the focus
on practical clinical applications and development of
biomaterials - practical case study.

Tissue engineering (elective)

Course description: Introduction to tissue engineering
through case studies. Processes in cells and tissues and
their coupling with materials and nanotechnology.
Metabolism and transport of nutrients. Interaction
of cells and extracellular matrix. Techniques of
making and designing a foundation for the growth of
scaffold tissue. Additive production, laser, water jet,
bioprinting, electrospinning. Materials, biocompatibility,
development of new composite biomaterials. Devices,
construction and application in tissue engineering. 3D

printers. Incubators, design and biological microambient
for tissue growth. Bioreactors. Modelling and simulation
in the field of tissue engineering. Cell proliferation model
in a scaffold. Analysis of an example of regenerative
medicine from clinical practice and literature. Scaffold
development - tissue growth substrates. Development,
design of hardware and software modules of
incubators, bioreactors, bioprinters and other devices
in the laboratory for tissue engineering. Simulations
in the field of tissue engineering. Numerical models
(FEM, finite differences). Simulation, optimization,
parameter identification (Excel, Matlab). Development
of an individual application project in the field of tissue
engineering.

Biomedical Instrumentation and Measurement
(elective)

Course description: Principles of functioning and
basic elements of measuring chains for biomedical
application. Biopotential and possibilities of its
measurement. Biosensors and electrodes. Elements
of biomedical instrumentation (amplifiers, registers,
indicators). Measuring action potential of the nerve
cells - EEG. Measuring action potential of muscle cells -
EMG. Measuring action potential of the heart muscle -
ECG. Measuring electrodermal skin activity - EDA/GSR.
Computer-assisted measurement, acquisition and data
processing, software for measurement. Measuring force
and pressure in biomedicine. Measuring blood pressure,
heart rate and lung capacity. Ultrasonic measurements
in biomedicine. Application of electromagnetic radiation
for biomedicine measurements (X-ray and CT). Nuclear
magnetic resonance in biomedical research

Design of Biomedical Devices (elective)

Course description: Design definition. Contemporary
concepts and philosophies in the field of designing. Basic
concepts and goals in medical device design. Standards
and legal regulations for medical devices and their
application in designing of medical devices. The role
and significance of the design methodology and process
in the development of medical devices. Elements of
the design process, with specific applications for
biomedical engineering: problem identification, product
conceptualization, design analysis, optimization,
biocompatibility, health impact and patient comfort,
regulatory requirements and medical ethics. Product
design tailored to production, assembly and use.
Functional, technological and ergonomic component.
Aesthetic elements and principles of design. Natural
forms and biological principles (biomimetics) and their
influence on the development of medical devices.
Application of creative methods in the development
of medical devices. Generating new variants of
conceptual solutions. Methods and tools for analysing
the characteristics of variant solutions. Examples
of the application of different types of regulations
and standards in the field of medical device design.
Independent student research, with the application of
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a critical approach, aimed at creating a medical device
from the point of view of identified medical need,
with the inclusion of other aspects (such as functional,
ergonomic, production, economic, aesthetic and
ecological). Testing and evaluating both the feasibility
and the consistency of the solution, including the final
design, according to the list of requirements, with the
application of physical or virtual prototypes and the
most appropriate validation methods. Consultations and
discussions with students while working on improving
the conceptual design of a medical device.

Ergonomics in Bioengineering (elective)

Course description: Introduction to ergonomics.
Research methods. Designing and grading methods.
Review and control. Defining work position. Work
biomechanics. Cumulative damage and disorder. Stress
and work load (physical and mental) of a driver. Safety
and errors. Interaction person-surrounding. Comfort.
Methods of defining and estimating the impact of
surrounding on work place comfort. Defining field of
vision and controls positions applying the human model
in CAD (Ramsis) surrounding.

Technical practice (core)

Course description: Practical work implies stay and
work in companies, institutes and organizations in
which different activities connected to Bioengineering
are performed. Selection of the subject area and the
company or some other organizationis conducted during
consultations with the course lecturer. Student may
conduct practical work in: production companies, design
and consulting organizations, research organizations,
organizations dealing with biomedical equipment
maintenance, process engineering organizations,
organizations performing research of biomedical
equipment and some of the laboratories of the Faculty
of Engineering. Practice may be also conducted abroad.
During practical work, students must keep record of
job descriptions, conclusions and observations. After
practical work is conducted, students make a report in
the form of the seminar paper on the given subject and
defend it in front of the course lecturer.

University of Patras
Katd 1o deltepo e€aunvo ot goitnTég Ba éxouv 7 pe-
TOTTITUXLOKA pHaBrpata (3 urmoxpewTIKA Kat 4 emAOYNC).
Ta paBrjuata emAoyng ou TPooPEPEL To MavemoTh o
Matpwv amoteAoVV KA CUVEXELQ TWV LABNUATWY TTOU
npooepel To Mavemotripio tou Kragujevac.

No Course ECTS | CourseType
Compulsory

1 | Medical Instrumentation 4 Core

2 | Medical Imaging 4 Core

3 | Research Methodology-Quality Systems 2 Core
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Elective
1| Modeling and Mixed Reality in Health 5 elective
2 | Biofluid Mechanics 5 elective
3 | Bioinformatics 5 elective
4 (linical Engineering - Healthcare 5 elective
Technology Assessment
5 De5|.gn of Artificial Organs and Medical 5 elective
Devices
6 | Rehabilitation Engineering 5 elective
7 | Digital Image Processing and Analysis 5 elective
8 | Biomedical Image Processing 5 elective
9 | Biophotonics 5 elective
10 Adva.nce'd Biomedical Engineering and 5 elective
Applications
SEMESTER 2 30 ECTS

Students are expected to choose 4 out of 10 available
electives:

Medical Instrumentation (core)

Course description: The three main categories of MDs
i.e.: Active Implantable (AIMDs), In Vitro Diagnostics
(IVDs) and Medical Devices (MDs) are described, and the
nomenclature and codification are addressed. Examples
of devices from the three categories are presented.
Management and Health Technology Assessment (HTA)
issues are also outlined. The students should prepare
and present a work in one specific Medical technology.

Medical Imaging (core)

Course description: Introduction to medical imaging:
medical imaging objectives; common medical imaging
systems (X-ray, CT or CAT, PET, SPECT, ultrasound, MRI)
Medical imaging system (MIS), Image communication
and archiving; Image quality: contrast; modulation,
modulation transfer function; resolution; noise; signal to
noise ratio (SNR); non-random effect, artifacts; distortion;
accuracy. Basic 2-D signals and systems. Transforms.
Electromagnetic spectrum: X-radiography; computed
tomography; nuclearimaging (SPECT, PET). Introduction
to radiography: ionization; forms of ionizing radiation;
nature and properties; attenuation of electromagnetic
radiation; radiation dosimetry. Projection radiography:
instrumentation (X-ray tubes, filtration and restriction;
X-ray image intensifier); noise; scattering. Computed
tomography: instrumentation; image formation; Radon
transform; image reconstruction from projections
(back projection; filtered back projection; algebraic
reconstruction techniques); image quality. Nuclear
medicine: instrumentation (collimators, scintillation
crystal, photomultiplier tubes, image capture); image
formation; image quality; planar scintigraphy; single
photon emission computed tomography (SPECT);
positron emission tomography (PET) Physics of
ultrasound: wave equation; wave propagation;
Doppler effect; beam pattern formation and focusing.
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Ultrasound imaging system: ultrasound instrumentation
(transducer, probes); ultrasound imaging modes;
steering and focusing; three-dimensional ultrasound
imaging. Physics of magnetic resonance imaging
(MRI): nuclear magnetism; spin; Larmor frequency;
RF excitations; resonance condition; free precession
and relaxation. Magnetic resonance imaging system:
instrumentation (main magnet, gradient system, RF
system); image reconstruction; image quality. Image
formation, methods of analysis, and representation of
digital images. Measures of qualitative performance in
the context of clinical imaging. Algorithms fundamental
to the construction of medical images via methods
of computed tomography, magnetic resonance,
and ultrasound. Algorithms and methods for the
enhancement and quantification of specific features of
clinical importance in each of these modalities. Identify,
manipulate and process medical images. Identify the
basic image processing and analysis techniques that
need to be applied to a specific problem. Devise a
sequence of processing and analysis steps to achieve
a certain goal.

Research Methodology - Quality Systems (core)

Course description: Research Methodology, as applied
in Science and Engineering, is outlined. The different
kind and phases are presented. The main point of an
effective communication of the results in written, oral
and poster form are discussed. Intellectual Property
issues are outlined. A short introduction on Quality
Systems is presented and issues specific to MDs are
emphasized. The students are requested to apply the
above in presenting their Medical Instrumentation work
assignment.

Modeling and Mixed Reality in Health (elective)

Course description: There will be an introduction to
basic concepts of physics, dynamical systems, state
space representation, control, numerical integration
and transformations. Basic robotics concepts will be
used to model and derive the equation of motion
of the skeletal system, which will be the basis for
understanding and modeling the motion of the
human neuromusculoskeletal system. Finally, different
simulation algorithms will be studied (forward and
inverse), that are constantly used and applied by the
biomechanical community. As part of the lectures there
will be an extensive discussion on classical work in the
area and the student will be entrusted with the study
of selected publications. The laboratories are consistent
with the understanding of the material, while solving
practical applications. Intermediate assignments will be
presented at the end of the theoretical classes to help in
understanding the material.

Biofluid Mechanics (elective)

Course description: Fundamentals of Fluid Mechanics.
Intrinsic Fluid Properties, Hydrostatics. Macroscopic
Balances of Mass and Momentum, Microscopic
Balances of Mass and Momentum, Bernoulli Equation.

Dimensional Analysis. Fluid Mechanics in a Straight
Tube, Boundary Layer Separation. Introduction to
Mechanics of Materials. Linear elastic solid and linear
viscous fluid. Viscoelasticity, elastic moduli, viscosity.
Analysis of Thin-Walled Cylindrical Tubes. Analysis of
Thick-Walled Cylindrical Tubes. Heart. Cardiac Valves,
Systemic Circulation, Coronary Circulation. Pulmonary
Circulation and Gas Exchange in the Lungs. Cerebral
and Renal Circulations. Microcirculation. Regulation
of the Circulation. Atherosclerosis. Rheology of Blood
and Vascular Mechanics. Rheology of Blood. Linear
flux of blood, Casson equation, Rauleaux formation
condition. Static and Steady Flow Models. Hydrostatics
in the Circulation, Applications of the Bernoulli Equation
Rigid Tube Flow Models. Estimation of Entrance Length
and Its Effect on Flow Development in Arteries. Flow
in Collapsible Vessels. Unsteady Flow and Nonuniform
Geometric Models. Windkessel Models for the Human
Circulation. Continuum Models for Pulsatile Flow
Dynamics, Hemodynamic Theories of Atherogenesis.
Wall Shear Stress and Its Effect on Endothelial Cells.
Flow through Curved Arteries and Bifurcations, Flow
through Arterial Stenoses and Aneurysms. Native Heart
Valves. Aortic and Pulmonary Valves, Mitral and Tricuspid
Valves. Prosthetic Heart Valve Dynamics. Brief History of
Heart Valve Prostheses, Hemodynamic Assessment of
Prosthetic Heart Valves. In Vitro Studies of Coagulation
Potential and Blood Damage. Durability of Prosthetic
Heart Valves, Current Trends in Valve Design. Vascular
Therapeutic Techniques Seminars, laboratory exercises,
visits to hospitals & research institutes.

Bioinformatics (elective)

Course description: Introduction to its main notions
(Computer Science and Molecular Biology); Exact string
matching algorithms (Boyer - Moore, Knooth-Morris-
Pratt, Aho- Corasick Automaton); Suffix Trees and
applications in Bioinformatics; Inexact matching an
sequence alignment; Multiple sequence alignments;
Bioinformatics Databases and Data Mining. Two projects,
one a set of exercises on string algorithmics, the second
a set of research assignments where each student
beginning with an initial set of papers will investigate
a research topic.

Clinical Engineering - Healthcare Technology
Assessment (elective)

Course description: Introduction to biomedical
technology, Clinical Engineering Tasks, Management of
Biomedical Equipment, Software systems for Medical
Equipment Management, Regulations and Standards,
Quiality Assurance, Vigilance Systems, Patient Safety

Design of Artificial Organs and Medical Devices
(elective)

Course description: Systematic use of cell-matrix
control volumes; The role of stress analysis in the
design process; Considerations and constraints of
anatomic fit, shape and size of artificial organs and
implants; Properties and selection of biomaterials;
Instrumentation and planning for surgical implantation
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procedures; Preclinical testing for safety and efficacy,
including risk/benefit ratio assessment evaluation of
clinical performance and design of clinical trials. Team
projects focused on design of orthopedic devices, soft
tissue implants, and artificial organs.

Rehabilitation Engineering (elective)

Course description: Fundamentals of rehabilitation
engineering design: Design considerations. Prosthetics
and orthotics: Upper- and lower extremity prostheses;
Ambulations aids; Aids to daily living. Postural support
and seating: Seating and postural support systems.
Personal transportation: Lift mechanisms; Wheelchairs.
Assistive Devices for Persons with: Visual Impairments,
Auditory Impairments, Tactile Impairments. Alternative
and Augmentative Communication Devices. Seminars,
visits to hospitals and research institutes.

Digital Image Processing and Analysis (elective)

Course description: Introductory concepts for
Image Processing & Analysis and their applications.
Basic elements of 2-D signal processing and image
transforms. Image acquisition systems and different
types of degradation. Image enhancement methods.
Image restoration methods. Techniques for lossless and
lossy image compression. Elements of color theory and
color image processing basics. Reconstruction of 3D
objects based on 2D projections. Edge detection and
linking. Image segmentation. Shape description and
representation. Object recognition. Basic structure of
an image analysis system. Basic principles of machine
learning for image processing & analysis. Elements of
deep neural networks (DNN) theory and architectures.
Emphasis on DNN architectures suitable for image
processing & analysis. Design and implement algorithms
that perform basic image processing (e.g., noise removal,
image enhancement); Design and implement algorithms
for advanced image analysis (e.g., image compression,
image segmentation & image representation).

Biomedical Image Processing (elective)

Course description: The objective of this course is
to provide students with an overview of the clinical
methods in medical image processing, focusing on
physical attributes, radiology and medical image
generation prerequisites. Design and implement
algorithms for medical image processing.

Biophotonics (elective)

Course description: Demonstrate good understanding
of fundamental principles of light interaction with
biological systems; Use the optical properties of
tissue and calculate penetration depth of light;
Understand the concept of diffraction limit and
its impact to biophotonics applications; Following
general approaches in biophotonics and develop
complete solutions (instruments, protocols, and
procedures) for specific biomedical problems e.g.
imaging and diagnostics; Understand the principles of
optical biosensors; Understand laser safety and able to
perform safety calculations for specific lasers and their

applications; Understand basic operating principles of
NIRS techniques through hands-on experiential learning;
Understand basic operating principles of Optogenetics.

Advanced Biomedical Engineering and
Applications (elective)

Course description: Invited lectures from academic
and industrial distinguished lecturers providing
students with insights on the applied side of Biomedical
Engineering Electronic health records. Standardization
and interoperability. Design of medical devices,
standards and regulatory frameworks. Advanced
emerging imaging technologies. Best practices in
research and entrepreneurship.

University of Medicine and Pharmacy
Grigore T. Popa
270 8€VUTEPO £€TOC, KATA TO TTPWTO £EANVO, Ol POITNTES

Ba éxouv 7 HETATTTUXIAKA HoBraTa (3 UTTOXPEWTIKA Kal
4 gmAoync). Ta pabruata mou mpoo@épovtal and 1o MNa-
vemotnpto latpikig kat Qappakeutikig Grigore T. Popa
mapéxouv Tnv e€e1dikeuon mou amoteAel KAA ouvéxela
TWV paBnudtwy mou mpoo@épouy To MNavemoTh o Tou
Kragujevac kat 1o MNavemotrpio tng Natpac.

No Course ECTS | Course Type
Compulsory
1 | Clinical Applications of Medical Devices 6 Core
2 | Translational Medicine 4 Core
Elective (Track A)
1 /;:iovcaer;sclendg Biosignals & Medical Image 4 elective
2 | Assistive Devices and Technologies 4 elective
3 | Radiation Therapy and Dosimetry 4 elective
4 | Telemedicine & e-health 4 elective
Elective (Track B)
1 Lilzsduiznelingineering and Regenerative 4 clective
) Functional Biomechanics, Prosthesis and 4 elective
Implants
3 | Biomaterials Biocompatibility 4 elective
4 | Implant Design and Technology 4 elective
Elective (Track C)
1 | Bioprocess Design 4 elective
2 | Laboratory Clinical Analysis 4 elective
s | ey a3 |
4 C9smetics ' and Pharmaceuticals 4 elective
Biotechnologies
Compulsory
Professional practice 4 Core
SEMESTER 3 30 ECTS
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Students are expected to choose one Track of 3
available electives:

Clinical Applications of Medical Devices (core)

Course description: This course aims to: Evaluate
performances and characteristics of medical devices
used in clinical applications based on standard criteria;
Evaluation and selection of methods to determine
specific medical techniques. Importance of medical
devices for diagnosis and therapy in medical practice.
Applying concepts, theoriesand methods of fundamental
investigation of medical devices. Clinical applications of
medical devices in surgery. Laparoscopic equipment:
definition, principle of the method, indications,
complications, contraindications. Fundamentals of
using energy in surgery. Using diathermy; Monopolar
electrosurgery. Bipolar electrosurgical devices. Using
of termoablative equipment in surgery, argon lasers.
Ultrasounds scan in open and minim invasive surgical
procedures. Cavitron Ultrasonic Surgical Aspirator.
Robotically- Assisted Surgical (RAS) devices. Applications
of MEMS in surgery. Clinical techniques and conventional
monitoring in surgery. Devices for airway management.
Medical ventilator. Anaesthesia equipment. Monitoring
devices for measuring the Depth of Anaesthesia.
Instrumentation (assistive devices) to recover electrical
and mechanical function of the heart. Ventricular
assist devices. Heart-lung machine, oxygen controlled
delivery systems. The hybrid operating room. Abdominal
ultrasound, general indications, examination technique.
Techniques of monitoring the patients in intensive care
unit.

Translational Medicine (core)

Course description: Translational Medicine, a new
paradigm: definition, content, concepts, principles,
objectives, methodology, significance, prospects, and
development directions. Translational Medicine, a new
paradigm: Research infrastructure and multidisciplinary
partnerships: research units and integrated management
of studies. Cell and tissue engineering: stem cells,
therapeutic cell delivery, peripheral nerve repair, blood
vessels and cartilage. Genetic and protein engineering:
antibodies, reporter systems, protein scaffolds,
aptamers. Nanoengineering: nanoscale delivery
systems, biosensors, magnetic nanoparticles, imaging
agents. Biomedical Instrumentation: Imaging systems
and molecular agents, miniature imaging instruments,
Mathematical modelling and simulation of human
biology: system-based models, cell based models.

Advanced Biosignals & Medical Image Processing
(Elective -TRACK A)

Course description: Filtering for removal of artefacts
(time-domain filters, frequency- domain filters, optimal
filtering, and adaptive filters). Spectral analysis - modern
techniques (parametric model-based methods, non-
parametric Eigen analysis frequency estimation).
Multivariate analysis (principal component analysis,

independent component analysis). Time-frequency
analysis (short time Fourier transform, Wavelet transform.
Brain computer interface (P300 based BCl, steady
sate visual evoked potential (SVEP based BCl), motor
imagery BCl paradigm). Medical imaging modalities.
Image enhancement (Gray scale modification and
contrast enhancement, filtering in spatial domain,
contour enhancement, geometric processing). Image
segmentation and shape analysis (edge detection and
following, edge thinning and skeletonization, image
binarization, segmentation by means of region growing,
segmentation through unsupervised clustering,
segmentation by using deformable models, geometric
and topological attributes of segmented image).
Image classification and pattern recognition (features
extraction, decision-theoretic classification, statistical
classifiers, supervised and unsupervised classification,
classification and pattern recognition using artificial
intelligence). Prominent applications of medical image
processing and analysis.

Assistive Devices and Technologies
(Elective -TRACK A)

Course description: Disability and assistive technology;
Assistive hardware - alternative input devices and
augmentative technology; Assistive devices and
technologies for physically disabled; Assistive devices
and technologies for hard of hearing and deafness;
Assistive devices and technologies for low vision and
blindness; Assistive devices and technologies for
academically disabled.

Radiation Therapy and Dosimetry
(Elective -TRACK A)

Course description: This course aims to quantify
the practical problems associated with machine
and accessory equipment limitations, to relate the
dose prescribed to the protocol for that site and to
describe (or identify) the organs at risk and the dose
values acceptable for these organs. Basic radiation
properties. Radiotherapy machines. Treatment planning.
Conformal radiotherapy. Intensity-modulated radiation
therapy. Virtual simulation of the irradiation technique.
Portal imagery. Brachytherapy. Quality assurance and
radioprotection.

Telemedicine & e-Health (Elective -TRACK A)

Course description: Telemedicine and e-health -
definitions, issues, current state of systems for
telemedicine and e-health. Medical and technical
requirements of a telemedicine and telemonitoring
system. Establishment of a set of vital biosignals and
their characteristics to be monitored. The design
specifications for the organization of a regional and
local telemedicine Centre. Hardware and software
specifications for medical devices for telemonitoring.
Solutions to ensure users accessibility to the network
and development of telemedicine service management.
Security and confidentiality of medical and personal
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data in the system. Issues of legality. Requirements
for application of «<medical telemonitoring as a public
service». Assessing the effectiveness of the service in
terms of medical practice and professional inclusion.
Examples of telemedicine applications: TELEMON
system for vital biosignals telemonitoring, teleradiology,
telepathology, teledermatology, telesurgery.

Tissue Engineering and Regenerative Medicine
(Elective -TRACK B)

Course description: This course aims to apply concepts,
theories and methods of fundamental research in
chemistry, biology, biomaterials science to obtain
scaffolds or bioartificial systemsforregenerative medicine
and summarize and interpret information, evaluates
complex systems with applications in tissue engineering.
Cell and molecular biology concepts. The structure and
molecular organisation of the animal cells. Cell division
through mitosis and meiosis. Cell differentiation and
the factors implied in this phenomenon. Apoptosis,
necrosis and malignant transformation of the cells.
The basic embryology concepts. From zygote to adult
organism. The cellular mechanisms involved in the
embryo formation. Stem cell biology. The classification
of the stem cells. Cell markers and their role in cell
identification, diagnosis and biomedical researches. The
concepts on tissue structure and molecular mechanisms
of tissue growth and regeneration. The structure and
role of the extracellular matrix (ECM). Growth factors
and theirimportance in tissue growth and regeneration.
The interaction Cells-ECM- Growth factors on tissue
regeneration examples. Tissue engineering concepts.
3D in vitro cell cultures. Bioartificial tissues. Cell and gene
therapy. Biomaterials for tissue engineering. Scaffolds for
tissue engineering. Design principles and performance
in tissue regeneration. Examples of organs and tissues.
Scaffold role in tissue regeneration. Characteristics of
scaffolds for tissue engineering. Complex structures for
prostheses and implants.

Functional Biomechanics, Prosthesis and
Implants (Elective -TRACK B)

Course description: Tissue biomechanics - bone,
muscle, cartilage, tendons and ligaments. Biomechanics
of the foot and ankle. Knee biomechanics. Functional
biomechanics of the leg. Hip biomechanics. Functional
biomechanics of the thigh. Gait analysis. Functional
biomechanics of the spine. Functional biomechanics
of the shoulder. Elbow biomechanics. Functional
biomechanics of the arm. Wrist biomechanics. Functional
biomechanics of the forearm. Hand biomechanics.

Biomaterials Biocompatibility (Elective -TRACK B)

Course description: This course aims to describe and
use of the equipment required for an exploratory study
(in vitro). Description of a research protocol for assessing
biocompatibility of biomaterials, to monitoring phases
of an experimental protocol, improving or modifying
experimental protocol in the light of the objectives of

the study and use appropriate methods of analysis of
the data obtained in experimental research and the
interpretation of results. Immune system - general
notions. «Self» and «non-self» in biocompatibility.
Implications in assessing biocompatibility. Cytotoxicity
and genotoxicity. Methods for study of cytotoxicity.
Genotoxicity study methods. Effects of implants. Model
test on rabbits. Alternative techniques. Irritation and
sensitization. Methods for testing irritation response.
Methods for testing sensitization response. Study of
systemic effects. Acute toxicity induced by biomaterials.
Tests that use fluid extracts. Subchronic and chronic
toxicity induced by biomaterials. The design of the sub-
chronic toxicity and chronic tests. Collection, processing
and interpretation of data. Sample preparation and
reference materials

Implant Design and Technology
(Elective -TRACK B)

Course description: Overview and introduction to
biomaterials for medical devices: materials selection,
functional requirements, and regulatory guidelines.
Factors affecting clinical performance of the implants
and failure mechanisms of implants. Principles and
parameters for designing of medical devices/implants:
body-implant interaction, permanent replacement
versus regeneration. Implants for soft and hard tissues.
Novel manufacturing approaches for designing/
producing structural implants in biomedical engineering.
Design Case Study: Novel porous Ti-apatite composite
scaffold for bone restoration.

Bioprocess Design (Elective -TRACK C)

Course description: Ergosterol biosynthesis from
Saccharomyces cerevisiae fermentation. Study on mass
transfer of substrate in solid-liquid system. Separation
by liquid-liquid extraction of anthocyanin from Brassica
oleracea. Study of reactive extraction of propionic acid
from aqueous solutions. Influence of solvent type on
extraction yield. Influence of aqueous solution pH on
extraction yield. Selective separation of carboxylic acids
obtained by Actinobacillus succinogenes fermentation
using reactive extraction. Influence of solvent type
on extraction yield. Influence of aqueous solution pH
on extraction yield. Selective separation of vitamin C
by reactive extraction. Influence of solvent type on
extraction yield. Influence of aqueous solution pH on
extraction yield. Separation of amino acids by facilitated
pertraction. Influence of aqueous solution pH, mixing
intensity and carrier concentration on permeability and
selectivity factors.

Laboratory Clinical Analysis (Elective -TRACK C)

Course description: Introduction to the Clinical
Chemistry: definition analytes, biological specimens,
analysis steps, obtaining samples, storage samples and
their preparation for analysis. The optical methods (UV-
VIS spectrophotometry, atomic absorption layers dried
technology, turbidimetry, refractometry, polarimetry,
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optical fiber sensors) applied to the analysis of biological
samples. Strategies for selecting the clinical tests.
Sources of errors in clinical laboratory. Determination
of the organic compounds: glucose. Determination of
the organic compounds: lipids, non-protein nitrogenous
compounds, enzymes, hormones, tumoral markers.

Quality Insurance by Good Manufacturing
Practice/Good Laboratory Practice
(Elective -TRACK Q)

Course description: Terminology used in GMP,
qualification and validation. Guidelines and European
and international laws on quality assurance and control.
Documentation. Validation Master Plan (VMP). Standard
Operating Procedures (SOP). Facilities and equipment.
Production, manufacturing control and quality control.
Method validation. Distribution, transport, complaint
handling, self-inspection, sanitation, waste management,
records. Special cases.

Cosmetics and Pharmaceuticals Biotechnologies
(Elective -TRACK Q)

Course description: Dermatological biotechnology.
Main classes of cosmetics. Cosmetics obtained
through vegetal biotechnologies for cosmetic and
personal care purpose. Testing cosmetic products.
Cutaneous vivo-analysis of the skin and in-vitro skin
surface research through logical analysis of images
and profilometry. General, organic and genetic dermal
toxicity aspects. Ageing processes of the skin. Obtaining
antiaging products through biotechnology. Dermato-
cosmetics legislation. Benefits of using cosmetic care
products through biotechnologies. Pharmaceutical
biotechnology. Drug discovery and clinical applications.
Introduction to concepts and technologies in
Pharmaceutical Biotechnology. Biotechnological
approaches for the production of some promising plant-
based chemotherapeutics. Terpenoids and steroids.
Aromatic amino acids and phenylpropanoids. Alkaloids.
Drug molecules of marine organisms. Commonly used
analytical techniques for biotechnology products.
Process validation for biopharmaceuticals. Modelling
cosmetic bioprocesses. Choosing experimental patterns
in cosmetic biotechnology

Master Thesis (XUvolo 30 ECTS)

la va amo@oltrogl and To PUETATTTUXLIOKO TTIPOYPAUUA
EMMBIOME, KAB€ HETAMTUXIOKOC POITNTAC Oa UTTORANEL
pia petamtuylakn SumAwpatikn epyacia. Ot AemTopepEiq
ATTAITACELG OXETIKA UE TN METATITUXIOKN SUTAWUOTI-
K €pyacia kabopilovtal oto éyypago lMpodiaypa-
@éc Mpoypappatog, BaBuoldynong kat Amogoitnong
EMMBIOME mou mepihapBdavetal oto MAPAPTHMA 2 tou
ENZ.

H Kowvompaéia 6a amoveipel tpia petantuyiakd SImiw-
HaTA O€ KAOE HETATTTUXIAKO (POITNTH TTOU TTANPOI ONEG TIG
ATTAITAOELG TOU TIpOoYpPAupatoc. Eva Bviko petantuyt-
ako6 Simwpa ekdidetal amd kdbe (Spupa 6mOUL O UETA-
TITUXIAKOC POITNTAG EXEL ETMITUXEL ETMITUXWE TOUAAXIOTOV

30 ECTS. KdBe idpupa-etaipoc Ba avayvwpilel ONeC TIC
TMOTWTIKEG povadeg ECTS mou Aaudvovtat amd dAAa
péNN ¢ Kowvompadiac.

ApBpo 7
Ap1Buo¢ Eloaktéwy
O ap1BuOC EI0AKTEWV KAT €TOC OTO TPOYPAUa opile-

TAL KAT avwTaTto Oplo o€ oapdavta (40) peTATTTUXIAKOUG
POITNTEC AVA KUKAO OTTOUSWV [N CUUTTEPINABAVOUEVWY
Twv loofabuolvtwy, o€ mepimTwon mou umdpyouv. Emi-
TAé0V TOU apIOUOU €l00KTEWY, YivovTtal OEKTOI WE UTTE-
pAap1BuoL UTTOTPOPOL KAl EAN TWV Katnyoplwv EEM, EAIN
kat ETEM ovpgwva pe tov Kavoviopd mpoypappatog
METATTTUXIOKWY OTTOUSWV.

ApBpo 8
AMSaAKTIKO [MpoowTikd

To A.T.M.X. mpoypappatietal (evOeIKTIKA) va amaoyo-
Aei Sekaé€l (16) ouvolika S16AOKOVTEC, ol omoiol Oa gival
TWV KaTnyoplwy, a) péin Atdaktikol Epeuvntikou MNpo-
owmikou (A.E.MN.), Eidikou EkmaideuTtikol Mpoowmikov
(E.E.N.), Epyaotnpiakou AidakTikoU Mpoowmikou (E.ALM.)
kal EidikoU TexvikoU gpyaotnplakol MNpoowrikou
(E.T.E.N.) Tou TuAMATOC 1} AMNWV TuNEATWY ToU iSlou 1
AaMou Avwtatou Ekmaideutiko I1§pUpatoc (A.E.L) i Avw-
TATOU XTpaTiwTikoU EkmaideutikoU I6pupatoc (A.Z.E.L),
pEe TPOOBETN amaoxOANoN TEPAV TWV VOUIUWY UTTOXPEW-
OEWV TOUG, av To M.M.Z. €xel TEAN @oitnong, B) OMOTIOUG
KaBnyntéc i apumnnpetioavta péhn A.E.M. tou Turipatog
N ANV Tunuatwv tou 16iou i dM\ou A.E.L, y) ouvep-
yalopevoug kabnyntég, 8) evietaApévoug SI6ACKOVTEC,
€) EMOKENMTEC KABNYNTEC 1] ETTIIOKETTEG EPEUVNTEG, OT)
EPELVNTEC KAl E16IKOUC AEITOUPYIKOUC EMIOTHOVEC EPEV-
VNTIKWV KAl TEXVOAOYIKWV popEwv Tou dpBpou 13A Tou
v.4310/2014 (A’258) ) NOIMWV EPEUVNTIKWY KEVTPWV KAl
VOTITOUTWV TNG NUESATTE 1} aAoSamc, {) EMOTHOVES
avayvwplopévou KUpoug, ol omoiol Stabétouv e€e1d1-
KEUMEVEG YVWOELG KAl OXETIKN EUTIEIPIA OTO YVWOTIKO
avtikeipevo Tou MN.M.X. H avdBeon tou 816aKTiKou épyou
Tou M.M.X. mpaypatomoleital Ye andeaon Tou appodiou
opYAvou, KaTomiv £I0AYNONG TNG ZUVTOVIOTIKNAG Emitpo-
mi¢Tou N.M.X., epooov vgiotatal, AAwC Tou AleuBuvTn
Tou N.M.Z. kat cupPwva Pe To MpwtdKoAo cuvepyaaiag
(Partnership Agreement).

ApBpo 9
YMKOTEXVIKH uTToSOoun
lNa tn Aertoupyia Tou A.N.M.Z. éxouv e€ac@alioTei ot
amnartoupevol xwpolt Sidackaliac. Ot urnpeoieg Twv Pi-
BAloOnkwv OAWV TwV 1GpupdATWY TiBevtal otn S1dBson
TWV HETATITUXIOKWY QOLTNTWV KAl GOITNTPLIWY TOU TIPO-
YPAUUATOG, OTTWG Kal KABe AAAN urinpeoia tTwv MNavermi-
OTNMI{WV TTPOG TOUG KAVOVIKOUG TOU (POITNTEG TTAPEXETAL
KOl OTOUG PETATTITUXIOKOUG (POITNTEG KAl POITATPLEG TOU
mapovToc Mpoypdupatog MeTantuxlakwy Zmoudwv.
Emiong, yia tic avaykeg tou A.N.M.Z. Ba xpnotiyomoin-
Bouv epyaocTtnplakoi xwpol Tou TUAHATOG TTPOKEIUEVOU
Va VAOTTOIOUVTAL EPYACIEC, EPEVVNTIKA projects oTo mAali-
010 pabnuatwy, ol omoieg Ba avatiBevtal 0Toug PoITNTEC.
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ApBpo 10
Aldpkela Aertoupyiag
To A.NM.M.X. Ba Aertoupyn o€l éXPL Kal TO aKadNaiko
£€10¢ 2027- 2028, onote kal Oa alohoynBein duvatotnta
OUVEXIONG TNG AEITOUPYIAC TOU GUUPWVA PE TIG SIOTAEELG
¢ map. 3 Tou apbpou 80 Tou v. 4957/2022.

ApBpo 11
Kootog Asttoupyiag
To k6OTOC AelTOLPYIag TOU TIPOYPAUHATOC Ba KaAu-
@BOei anmd v NON eykekpiuévn xpnuatoddTnon TnG
Evpwmnaikig Evwong: GRANT AGREEMENT (NUMBER -
101082688) European Education and Culture Executive
Agency (EACEA) kat amd Tnv KataoAn TEAWV @oitnong.

ApBpo 12
Metafatikég Alatdéelg
‘Oca Bépata dev pubBuilovtal otnv Mapovoa andea-
on, Ba puBpiCovtal amoé Tov Kavovioud Metantuxiakwy
Fmoudwy, 1o E1diké MpwtokoMo Tuvepyaoiag HeTady
TwvV MavemoTtnuiwy, Kabwc Kat amo ta appodia opyava,
oLUPPWVA UE TNV LoXVouoa vouoBbeaia.
H amog@aon autr va dnuooieubei otnv Epnuepida tng
KuBepvrioewc.

Matpa, 29 XenteuPpiov 2023
O lMputavng
XPHZTOX MIMOYPAX
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EONIKO TYMNOIrPA®EIO

To EBviké Tumoypaeio amotelei Snuooia urnpecia umayduevn otnv Mpoedpia tng KuPép-
vnong Kat €xel Tnv €uBLvN 1600 yla TN ouvtaln, Slaxeiplon, EKTUTTWON Kal KUKAo®opia Twv
OUMwv NG Epnuepidac tng KuBepvroewc (DEK), 6oo Kat yla TNV KAAUYN TWV EKTUTTWTIKWY -
€KSOTIKWV avayKwv Tou dnpoaciou Kal Tou eupuTePOL Snudciou Topéa (v. 3469/2006/A 131
kat m.8. 29/2018/A°58).

1. OYANO THZ EOHMEPIAAX THZ KYBEPNHZEQZ (®EK)

* Ta ®EK o€ nAektpovikn popen Satibevtal Swpedv oto www.et.gr, Tnv mionun 10To-
oeliba Tou EBvikou Tumoypageiov. Ooa OEK dev éxouv PneromoinBei kal KataxwploTei oTnv
AVWTEPW 10TOOENISA, Yn@plomolouvTal Kal amooTéNNovTal emiong Swpedv Ye TNV UTToBoAN ai-
TNOoNG, Yla TNV OTfoia ApKEi N CUUTTANPWON TWV AvayKaiwv OToIXEiwv o€ 101K GOpUA OTOV
lototono www.et.gr.

o Ta ®EK o€ évrunn popen Siatibevtal o€ pepovwpéva @UANa gite ameuBeiag amo To Tun-
pa NMwARogwv Kat ZuvdpounTwy, eite TAXUOPOUIKA HIE TNV ATOOTOAN AITAToC TapayyeAiag
péow twv KEM, eite pe etrioia ocuvdpopur péow tou TuAnatog MwANCEWY Kal ZuVOPOUNTWV.
To k60T0C evog aompdpaupou OEK amod 1 éwg 16 oelideg givat 1,00 €, aAd yla kAOe emmAéov
oktacéMdo (f pépog autou) mpocauvavetatl katd 0,20 €. To kdoTtog evog Eyxpwpou OEK amd
1 €w¢ 16 oelidecg eival 1,50 €, alAd yia kABe emmAéov oktacéAdo (1 Hépog autol) mpooaula-
vetal katd 0,30 €. To tevxog A.2.E.M. SiatiBetal Swpeav.

» TpOmol amoGTOANG KEINEVWY TIPOG Snuocisuon:

A. Ta keipeva mpog dnuooicvon oto OEK, amd TI¢ UTINPEGCIEC Kal TOUG QOPEIC Tou
dnuociou, amootéNovtal nAektpovikd otn SlevBuvon webmaster.et@et.gr pe xprion
TIPONYHEVNG PNPLAKNG UTIOYPAPIG KAl XPOVOOHHAVONG.

B. Kat' e€aipeon, oool moliteg Sev Siabétouv Mponyuévn YPN@LaKE) LUTTOYPAPH] UITOPOUV
€iTE VO amMOOTENOUV TAXUSPOIKY, EITE VA KATABETOUV UE EKTTPOOWTIO TOUG KEIUEVA TIPOG
Sdnpooiguon ektunwpéva og Xapti oto Tunpa MNapaiafric kal Kataywplong AnpocIeupaTwy.

» [MANPOYOPIEG, OXETIKA UE TNV ATOOTOAR/KATABEON gyypAgwv TTpog Snpoacieuon, TNV NUE-
pnota kukhogopia twv O.E.K,, ue TNV TWANON TWV TEUXWV KAl IE TOUG IOXUOVTEC TILOKATAAO-
YOUG Yla OAEG TIG UTTNPECIEG Pag, TTEpIAapavovtal otov otétorno (www.et.gr). Emiong péow
Tou totétomou Sidovtal TANPOPOPIEG OXETIKA UE TNV TTopEia SNUOCIEVONG TWV EYYPAPWY, UE
Baon tov Kwdikd AplBud Anpootevpatog (KAA). Mpokettal yia Tov aptBud mou ekdidel o EOvI-
K6 Tumoypa@eio yla 6Aa ta Keipeva mou mAnpouv Ti¢ mpolmoBéoelc Snuocicuonc.

2. EKTYNQTIKEX - EKAOTIKEZ ANATKEZ TOY AHMOZXIOY

To EBVIkS Tumoypa@Eio avTATOKPIVOUEVO O€ AITHATA UTTNPECIWY Kal POPEWV TOU SNUociou
avolapPdavel va oxeSLAoEl Kal va EKTUTTWOEL EvTuTia, @UANASIA, BiBAia, agioeg, umAok, pnxavo-
YPAQIKA évturia, @akéhoug yla KABe xprion, K.A.

Emiong oxedidlel Ynolakég ekSOOELG, AoyodTUTIA KAl TTAPAYEL OTITIKOAKOUOTIKO UAIKO.

Tayvdpopikn AtevBuven: Kamodiotpiou 34, T.k. 10432, ABriva  lototomog: www.et.gr

THAEDQNIKO KENTPO: 210 5279000 - fax: 210 5279054 MAnpo@opiec OXETIKA Ue TNV AsiToupyia
Tou lototomou: helpdesk.et@et.gr

ESYMHPETHZH KOINOY AnooToAf Yn@laKd UTTOYEYPAUUEVWY

NwAnosig - Zuvdpopéc: (Iodyeio, TNA. 210 5279178 - 180) £yYPAQWV MPoC Snpocicuon oto OEK:

MAnpogopisc: (Iodyelo, Tp. 3 kat Aeg. KévTpo 210 5279000)  webmaster.et@et.gr
Mapahapn Anp. 'YANG: (Iooyelo, A. 210 5279167, 210 5279139)

MANPoPopIiEC yia YEVIKO MPWTOKOAO
Qpdadpio yia 1o Kotvo: Acutépa we Mapaokeun: 8:00 - 13:30 Kat aMnAoypagio: grammateia@et.gr

TEiTE pag Tn yVwn oag,

* 020580204102 30012 *
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