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1.

Ewoaywyn otn vavoplotexvoloyia

1.1 Ti eivon n vavoBlotexvoloyia

1.2 lotopkA avadpopr

1.3 186TtNTEG TNG UANG

1.4 Katnyopieg kpo- Kal vavodLlataewv
1.5 Epmnopikeg epaplLoyEG

Ma6nolakoi otoxot
Me tnv olokAfpwon tou kedohaiou tng Bewpiog tou pabriuatog, ol ¢oltnTEG
OVOUEVETOL VOL £XOUV QTTOKTHOEL TIC LOONOLOKEG LKAVOTNTEG TTOU 0lKoAoUBoUv:
e Na yvwpilouv TIg BaolkéG apXEG TNG vavotexvoloyiag kot tnv gEEAEN tou
ETLOTNOVLKOU Ttediou
e Na yvwpilouv tn Stadopetikn cuumepidopd TG UANG OTN VAVOKALLOKO Kot
TOL TIPAKTLKA TTAEOVEKTHLLOTA TTOU TIPOKUTITOUV IO QUTH
e Na yvwpilouv TIg KUPLOTEPEG KATNYOPLEC LLKPO- KAL VAVOSLOTAEE WV

TexvikéG MIKPOKATAOKEU WV
2.1 ApapeTikég TEXVIKEG MIKPOUNXOVLKAG
2.2 NpooBeTikég TeEXVIKEG MIKPOUNXOVLKAG

Ma6nolakoi otoyot

Me tnv olokAnpwon tou kedpoahaiou tng Bewpiog tou pabriupatog, oL ¢oltnTEG
OVOUEVETAL VA £XOUV OMOKTIOEL TIG LABNOLOKEG LKAVOTNTEC TIOU 0KoAouBouv:
e Na yvwpilouv TIG BAOIKEG TEXVIKEG YLO TNV KATOOKEUN HLKPOUNXAVLKWVY Kol
VOVOUNXAVIKWV Slatdéewv
e Na yvwpilouv t™ onuoocia Twv MIKPOUNXOVIKWY KOL VOAVORNXOVIKWV
Satagewv otn voavoflotexvoloyia, otnv Kotacksun Ploaltcdntipwv Kot
BLolaTplkwV PULKPONAEKTPOUNXOVIKWY OUCTNUATWY

Navoplotexvoloyika napadsiypata otn ¢puon

3.1 NavoPLoteXVOAOYLKEG apXEC

3.2 Npwrteiveg: Ta mtoAvpopdka lego tng pvong

3.3 NOUKAEIKA KoL TTPWTEIVLIKA VOVOLLOPLAKA KOAWSLa



Ma6noakoi otoxol

Me tnv olokAnpwon tou kepoaAaiou tnNg Bewplog Tou paBriupatog, ol ¢oLTNTEG

OVOUEVETOL VOL £XOUV QTTOKTHOEL TIC LOONOLOKEG LKAVOTNTEG TTOU 0lKoAouBoUv:

Na yvwpilouv ta vavoBlotexvoloyikd mopadeiypata otn ¢pUon KaATavVowvTog
nwe ol PBloAoyilkég Sdopég SlabBétouv pia oelpd amod WSLOTNTEG TOU TIG
KaBlotoUv 8avikd oTtolyelot yla TNV avamtuén vavoBLloTeEXVOAOYIKWVY
edpapuoywv

Na katavoouv tn onupacio tTwv MPwTeivwy Kat tou DNA otnv avamtuén
MLKPONAEKTPOVIKWY KUKAWMATWY, KOBWE Kol OCUCKEUWV ommoBrKkeuong
TAnpodopLwy

4. NoavoBLoUAwka

4.1 BlobAwka Kat kOttapa

4.2 Quowka BloUAwka

4.3 JuvBetika BLoUAka

4.4 TpwodLdotatn EKTUNIWON LOTWV KOl OPYAVWV

4.5 Texvnta kotTapa

4.6 NavoOepameuTikn

Ma6nolakoi otoxol

Me tnv olokAnpwon tou kedpoahaiou tng Bewpiog tou pabriupatog, ol ¢oltnTEG

QVAUEVETAL VA £XOUV OTOKTNOEL TI LABNOLOKEG LKAVOTNTEC TIOU aKoAouBouv:

Na yvwpilouv Tig Baoikég katnyopieg BloUAkwy

Na yvwpilouv tn xprion Twv BLoOALKWY yLa TNV KOTACKEUN LKPLWHATWY TIAVW
ota omnola Ba mpocdeBolv Ta kUTTApPA Tou Ba GXNATIOOUV TOV VEO LOTO

Na yvwpilouv Tt &uvatdTNTO KOTOOKEUN OUVOETIKWY KUTTAPWY Kol
«EEUTIVWV» vavodopEwV GapuaKwyY

5. Ewoaywyn otoug BroatoOntripeg

5.1 lotopikn avadpopun

5.2 MA&oveKTAMATA KOl MEPLOPLOLOL TWV Broatcdntipwv

5.3 Eién BoaoOntipwv

5.4 AKvntomoinon Twv oTolXEiwv BloavayvwpLong

5.5 MayKOouLa EMLOTNHOVIKA £€PEUVA, AVATITUEN Kal alyopd TwV Bloaodntipwv

Ma6noakoi otoxol

Me tnv olokAipwon tou kedohaiou tng Oswpiog tou pabriuatog, ot ¢oltNTEG

OVOUEVETAL VO £XOUV OMOKTIOEL TIC LABNOLOKEC LKAVOTNTEG TTOU akoAouBouv:

Na yvwpilouv ta MAEOVEKTHUATO KAL TOUG TEPLOPLOUOUG TwV Bloacdntripwy
Na Eexwpilouv ta Sladopetikd £ibn Broaalodntripwyv avaloya To OTOLXELO
Bloavayvwplong
Na yvwpilouv TIC SLadOPETIKEG TEXVIKEG QAKLVNTOTIOINONG TWV OTOLXELWV
Bloavayvwplong



Na yvwpilouv tnv maykoouta S1apBpwaon Tng ayopds Twy Bloalcdntripwv

6. Onuoi BroaocOnTRpeC
6.1 ®wrtopetpikoi BloaoOnTRpeg

6.2 BloooOntApeG BAOLOUEVOL OTNV EKMOUTI) OKTIVOBOALG
6.3 BloawoOntrpeg BAOLOUEVOL OTNV OTTTLKI) OVTAVAKAQON
6.4 Navopiotexvoloyikol omtikoi Broatsdntipeg

6.5 AAAEG TPOOEYYILOELG OTNV AVATTUEN OMTIKWYV BLrootoOnTipwv
6.6 MPOOMTIKEG TNG XPNONG OMTIKWV BLrootcOntipwv

MabBnolakoi otoyot

Me tnv olokAnpwon tou kedohaiou tng Bewpiog tou pabriuatog, ol ¢oltnTEG

OVOUEVETAL VO £XOUV OMOKTIOEL TIC LABNOLOKEG LKAVOTNTEC TIOU aKoAouBouv:

Na yvwpilouv tnv apx Aswtoupylog Twv oOnMTkWv Bloacbntripwy
BaoLOPEVWY OTNV EKTTOUTT aKTWVOBOALOG

Na yvwpilouv tnv apx Aswtoupylag Twv omMTkwv Bloacbntipwy
BaCLOPEVWY OTNV OTITIKI AVTAVAKAQON

Na yvwpilouv tnv oapxn AsltoupyloG TwWV VOVOTEXVOAOYLKWV OTTIKWV
BroaloBnTHpwv

Na aflohoyoUv Tn XpHon Twv OnTkwv Ploalcdntripwv ava edpopuoyn
BacLopEVOL OTO TTAEOVEKTALATO KOL LELOVEKTALATA TOUG

7. HAektpoxnpukoi ko BronAektpikoi BroooOntipeg

7.1 HAeKTpLkO KUKAWO KoL oL BaCLKOL KOAVOVEG TOU

7.2 ApxEg Aettoupyiag NAeKTpoXNULKWY Kot BLONAEKTPLKWY BlroalcdOntipwv

7.3 Eunednolopetpikoi froaodOntipeg

7.4 BonAektpkol aoOnTApES

Ma6noilakoi atoyol

Me tnv olokAnpwon tou kedpoahaiou tng Bewpiog tou pabriupatog, oL ¢oltnTEG

OVOUEVETOL VO £XOUV OMOKTIOEL TIC LABNOLOKEC LKAVOTNTEG TTIOU akoAouBouv:

Na yvwpilouv TNV apxr Asltoupylag TWV QUIMEPOUETPLKWY, TIOTEVOLOUETPLKWY
Kol eUTedNOLOUETPIKWY Bloalcdntrpwy

Na aflodoyolv Tn XpAon TwV NAEKTPOXNUIKWY Kal BLONAEKTPIKWY
BoaltoBntipwv ava esdpapuoyrn PaclOpEVOL OTA TIAEOVEKTHMOTA  KOL
LELOVEKTHLOTA TOUG

Na Ste€ayouv avalioelg pe cuotripota uPning amddoong

8. Kuttapikoi BroooOntipeg

8.1 MAeovektApata-MeloveKTApOTO

8.2 BloawoOntrpeg Baoiopévol o KUTTOpA ONAacTiKWwY



8.3 BloawoOntrpeg PacLlopévol o€ KUTTOPO. LULKPOOPYOLVLOLWV
8.4 BloawoOntnpeg Baoiopévol og putika KUTTApQ

8.5 BloawoOntipeg Baciopévol o€ opyavidia

8.6 HAektpoduololoyikoi kuttapikoi BroaoOntApeg

8.7 Kuttapikoi BroaoOntipeg otnv toikoAoyia

8.8 Meploplopol oTn XPrion TWV KUTTAPLKWY Bloatcdntipwv

MabBnolakoi otoyot
Me tnv olokAnpwon tou kKepoahaiou tng Bewplog Tou pabriupatog, ol ¢oLTNTEG
OVOUEVETAL VO £XOUV OMOKTIOEL TIC LABNOLOKEG LKAVOTNTEC TIOU 0KoAouBouv:
o Na yvwpllouv ta TTAEOVEKTAUATA KOL TOUG TEPLOPLOMOUE TWV KUTTAPLKWY
BloateBntipwv
e Na oaflodoyolv TN XpNon OlopopeTikWY KUTTAPWY WG OToLEla
Bloavayvwplong avaloya tnv edpapuoyn
e Na yvwpilouv tnv apyn Aettoupylog Twv NAEKTPOPUCLOAOYLKWY KUTTOPLKWV
BoaloBnTHpwvY
e Na XpNOLUOTIOLOUV TIC YVWOELS YLl TNV OVATTTUEN CUCTNUATWY KOAALEPYELOC
KUTTAPWV YL TOELKOAOYLKEG OVAAUCELG



Syllabus: Nanobiotechnology and Biosensors
Course code: 3600
Semester: 5 (Fall)

Type: Obligatory course

1. Introduction of nanobiotechnology
1.1 What is nanobiotechnology?
1.2 Historical flashback
1.3 Matter properties
1.4 Categories of micro- and nanostructures
1.5 Commercial applications

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the basic principles of nanotechnology and the
development of this scientific field
e Acquire knowledge about the different properties of matter at nanoscale and
its advantages
e Acquire knowledge about the main categories of micro- and nanoarrays

2. Microfabrication techniques
2.1 Substractive microengineering techniques
2.2 Additive microengineering techniques

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the basic techniques for the fabrication of micro-
and nanomechanical arrays
e Acquire knowledge about the importance of micro-and nanomechanical
arrays in nanobiotechnology, biosensor fabrication and biomedical
mircoelectromechanical systems

3. Nanobiotechnological examples in nature
3.1 Nanobiotechnological principles
3.2 Proteins: Nature’s polymorphic lego
3.3 Nucleic and protein nanomolecular wires



Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:

e Acquire knowledge about nanobiotechnological examples in nature by
understanding that biological structures have the ideal properties for the
nanobiological applications

e Understand the importance of proteins and DNA for the development of
microelectronical circuits as well as devices for information storage

4. Biomaterials
4.1 Biomaterials and cells
4.2 Natural biomaterials
4.3 Synthetic biomaterials
4.4 3D printing of tissue and organs
4.5 Artificial cells
4.6 Nanotherapeutics

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the basic categories of biomaterials
e Acquire knowledge about the use of biomaterials for scaffold fabrication to
which cells will adhere in order to create a new tissue
e Acquire knowledge about the ability of artificial cells fabrication and smart
nanocarriers for drug delivery

5. Introduction of biosensors
5.1 Historical flashback
5.2 Advantages and limitations of biosensors
5.3 Categories of biosensors
5.4 Immobilization of biorecognition elements
5.5 Global scientific research, development and market of biosensors

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the advantages and limitations of biosensors
e Distinguish the different types of biosensors depending on the biorecognition
element
e Acquire knowledge about the different techniques of immobilization of the
biorecognition element
e Acquire knowledge about the worldwide market of biosensors



6. Optical biosensors
6.1 Photometric biosensors
6.2 Biosensors based on radiation emission
6.3 Biosensors based on optical reflectance
6.4 Nanotechnological optical biosensors
6.5 Other approaches in the development of optical biosensors
6.6 Prospects of the use of optical biosensors

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the operating principle of optical biosensors based
on radiation emission
e Acquire knowledge about the operating principle of optical biosensors based
on optical reflection
e Acquire knowledge about the operating principle of nanotechnological
optical biosensors
e Assess the use of optical biosensors per application based on its advantages
and disadvantages

7. Electrochemical and Bioelectric sensors
7.1 Electric circuit
7.2 Principles of electrochemical and bioelectric sensors
7.3 Impedance biosensors
7.4 Bioelectric sensors

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the operating principles of amperometric,
potentiometric and impedance-based biosensors
e Assess the use of electrochemical and bioelectric biosensors per application
based on their advantages and disadvantages
o Perform analyses with high throughput systems

8. Cell-based biosensors
8.1 Advantages-Disadvantages
8.2 Biosensors based on mammalian cells
8.3 Biosensors based on microorganisms
8.4 Biosensors based on plant cells
8.5 Biosensors based on organelles



8.6 Electrophysiological cell-based biosensors
8.7 Cell-based biosensors in toxicology
8.8 Limitations in use of cell-based biosensors

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the advantages and limitations of cellular
biosensors
e Assess the use different types of cell as biorecognition element depending on
the application
e Acquire knowledge about the operating principle of electrophysiological
cellular biosensors
o Apply skills and knowledge for the development of cellular platfoms for
toxicological analyses



