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BIOMHXANIKHZ XHMEIAZ | XHMEIAZ MEPIBAAAONTOZ | XHMEIAZ TPO®IMON |

ANAAYTIKHY XHMEIAX

EpyactrpLo AVaAUTLKNG XnHELag
Akadnpaiko NMpoocwriko

EudyyeAoc MNkikac (Kaényntrc)

NIKOAQOC Owpaldne (Kaényntic)

Xpriotocg KOKKLvoC (AvarA. Kaényntnic)

EupUkAeLa Atavidou (KaBnyntpia,)

ABnva Mapkou (Emik. KaBnyntpia)

Avaotaoiog Owovopou (KaBnyntrg AteuBuvtric Epyactnpiou)
Epacpia Mmulavn (E.ALM.)

MeATtopévn Ntovuaolkou (E.ALM.)

XpLoto@opoc NoAudwpou (E.ALM.)



Sensors Lab (http ://scholar

uoa. gr/christok)

Fabrication of smart sensors and biosensors through microengineering,
3D- printing and other printing technologies.

Wearable sensors
Paper- based devices
Biosensors

Smart sensors

NEWS RELEASE 25-APR-2023

Say ‘ahhh’ This ecofriendly tongue
depressor checks vitals

Peer-Reviewed Publication
AMERICAN CHEMICAL SOCIETY

S Prnt ﬁ Email Agp

Doctors often use tongue depressors when
peering in a patient’s mouth and throat. But
‘what if that flat wooden spatula could
actively evaluate the patient’s health? That's
the premise of an ecafriendly disposable
sensor, reported in ACS' Analytical Chemistry,
that can check levels of glucose and other
biomarkersin saliva. Researchers say the
easy-to-produce device could someday help
doctors assess a range of conditions.

‘Wood is a renewable, biodegradable,
natural material that is widely available at

low cost, which makes it attractive for
researchers who design electronics and
sensors. However, this is challenging
because the material isn't good at
conducting electricity. One solution is to use

IMAGE: ELECTROCHEMICAL CELLS ETCHEDBY A
LASER ON A WOODEN TONGUE DEPRESSOR CAN
MEASURE GLUCOSE AND NITRITE LEVELS IN
SALIVA. (WE = WORKING ELECTRODE, CE =
COMMON COUNTER ELECTRODE, RE = COMMON
REFERENCE ELECTRODE) view more »

wood s a passive substrate and then coat it

‘with metals and carbon-based inks.

Alternatively, high-power lasers can char

specific regions on the woed, turning these spots inte conductive graphite. But this
complicated technique requires sophisticated and expensive instrumentation, an oxygen-free
atmosphere and fire retardants. To develop 3 cheaper and easier process, Christos Kokkins
and colleagues turned to low-power diode lasers, which have already been successfully used
to make polyimide-based sensors but haven't previously been applied to wooden electronics
and electrechemical sensors.

The team used a portable, low-cost laser engraver to create a pattern of conductive graphite
electrodes on a wooden tongue depressor, without the need for spedial conditions. Those
electrodes formed two electrochemnical cells separated by lines drawn with a water-repellent
permanent marker. The biosensor was then used to rapidly and simultaneously measure
concentrations of nitrite and glucose in artificial saliva. Nitrite can revesl oral diseases, such
as pariodontitis, while glucose can serve as a diagnostic for diabetes. The researchers say
these low-cost devices could be adapred to detect other saliva biomarkers and would be
quick and easy to produce on-site at medical facilities

Biosensors
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Projects

Maria Sklodowska Curie ActionResearch and Innovation
Staff Exchang@RISEl2020MSCARISE2020

SAFEMILK

Making safer milk through innovative detection of bacteria and antibiotics

The EU-funded SAFEMILK profect wil develop a novel assay for milk safety. cused on rapid and sensitive dstection of bacterial
@ it pot for health, By

surtaces and Immobillsed DNA sptamars, SAFEMILK aims at creating an optimised complex assay for efficient assessment of milk safety, which could become @ ussful tool for the milk and dairy

peoduct industry.

For more informatian, please visit

100729

¢éBrd Callfor Scholarshipgor PhD/ I Y R A RRraje& & ¢
No 5596 ¢ 5 S @St 2aniypplidations of novel
paperbasedanalyticalR S @A OSa € 0

@nd Call for ResearchProjects to Support Faculty
Members& w S & S | NEréjes iNG2956))

3D-printed Devices
W e [
II“/// =D :! i =b-‘ cuoos /\

/ =y g,
. ' All-3D-printed cell _/J/

HFR.

Hellenic Foundation for
Research & Innovation

non-conductive

Caf-Par

Publications

3D Printed Bioelectronic Microwells", Advanced Functional Materials,

2021, DOlhttps://doi.org/10.1002/adfm.202102459

A "SmartphoneAddressable 3frinted Electrochemical Ring for
Nonenzymatic SeMonitoring of Glucose in Human Swedthalytical
Chemistry 2021, 93, 7, 3333336

A at I baSedimicrofluidic device with integrated sputtered electrodes for

strippingvoltammetricdetermination of DNA via quantum dot

f I 0 S tAnalytitd Chemistry, 2018, 90, 16929

A



https://doi.org/10.1002/adfm.202102459

Trace Analysis and Mass Spectrometry (TrAMS )  Group
(http ://trams .chem.uoa.gr/ ) Prof. Nikolaos S. Thomaidis S TAVS

Accredited Laboratory under EN ISO/IEC 17025 by the Hellenic Accreditation System S.A.

@ Method Development ~j@ Foodomics
@ (High Resolution) Mass Spectrometry & Emerging Contaminants

S Wastewater - based Epidemiology

A

4+ Human exposomics

1

Iy

@ Chemometrics

Projects

— . . A ’
iD_A_ID_ ﬁ Ch Y
DA 2 TerraChem
HORIZON 2022026,
PARC _ o ID: 101135483
Development of nextgeneration chemical risk  TerraChem
assessmentto protect human health and the From soilsto apex species chemical pathways, effects
environment and impacts on terrestrial biodiversity and ecosystem EU WISH
services and applications for better chemicals
HORIZOMALTH202-ENVHLTH3 management PP EU Wastewater Integrated
ID: 101057014 Surveillance for Public Health
26 Countries
62 Participants

EU4HPJG 2022026,
ID:101140460

Publications

U Untargeted4D-metabolomicsusing Trappedlon Mobility combinedwith LGHRMSIn extra virgin olive oil adulteration study with lower-
guality olive oils, FoodChemistry434, 2024, 137410

U Towardsa harmonizeddentificationscoringsystemin LCHRMS/M$asednon-target screening NTSpf emergingcontaminants,TrACTrends
in AnalyticalChemistry159, 2023 116944

U AnAlpoweredpatienttriage platform for future viral outbreaksusingCOVIBL9 asa diseasanodel, HumanGenomicd7, 2023 80.


http://trams.chem.uoa.gr/

Prof. Evi Lianidou

Analysis of Circulating Tumor Cells Lab (ACTC Lab)
(http://www.actc-lab.chem.uoa.gr/

Molecular Diagnostics of Cancer

A Liquid biopsy
A
A

exosomes
A

perform liquid biopsy analysis.

CTCs

Protein expression
Gene expression
DNA abnormalities
miRNAs

Epigenetic alterations
Functional studies
Single cell analysis
Tumor heterogeneity

ctDNA

Tumor mutational burden
Amplifications/deletions
Translocations

Point mutations
Chromosomal abnormalities
Tumor heterogeneity

ctDNA/methylation

Epigenetic alterations
DNA methylation
Tumor heterogeneity

Circulating
miRNAs

Extracellular
vesicles

7
¥

The ACTC Lab has been accredited with an

Detection and molecular characterization of circulating tumor cells
Detection of circulating tumor DNA mutations, epigenetics , miRNAs,

ISO-15189 certificate to

Liquid biopsy Serial blood draws
Main technologies
CTC ‘
B CTC enumeration
B CTC isolation Peripheral
B CTC imaging Blood

B Single cell analysis L
H Tumor heterogeneity
® RT-gPCR l[[”_[lll
m ddPCR .
H NGS <0
B FISH ’

™ he

O

ctDNA
B ARMS-PCR

B Methylation specific PCR
® ddPCR
H NGS

miRNAs
® RT-qPCR
® ddPCR
= NGS

ctDNA

miRNAs
exosomes

CTC

Tumor burden

Early
detection-
Screening

Early stage Advanced stage
I B S S g O3
4 ') <0 - AN -
< . 0000 4 @@
P = '\ — — - I\\._
(@ (@ (@ ) C) ° °
MRD
. 4
Surgical Follow-up Relapse Response  Resistance
resection


http://www.actc-lab.chem.uoa.gr/

Assist . Prof. Athina N. Markou

@ Method Development
@ Molecular assays
@ PCRbased techniques (Real- time,ddPCR)

-
- -
—— —
- -

——
- -
—— o
- -
——— -

(] £

Viruses detection Milk adulteration Liquid Biopsy Disease Diagnosis

Publications

C Development and Validation of a Novel Dual -Drop-off ddPCR Assay for the Simultaneous Detection of Ten
Hotspots PIK3CA Mutations. Anal Chem. 2023 Sep 19;95(37):14068 -14076.

C Evaluation of PCR-enhancing approaches to reduce inhibition in wastewater samples and enhance viral load
measurements. Sci Total Environ. 2024 Dec 10;955:176768.

C Novel and Sensitive Touchdown Polymerase Chain Reaction Assays for the Detection of Goat and Sheep
Milk Adulteration with Cow Milk. Molecules. 2024 Apr 17;29(8):1820.
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ANOPI'ANHX XHMEIAX

Epyactriplo Avopyavng Xnueiag

Akadnpaiko Mpoowtiko

AvSpéac AavottouAoc (KaBnyntric)
Navaywwtng Kupitong (Kaényntric)
Kwvotavtivog MeBevitnc (AvarmA. Kaényntnic)
Xplotiava MntoomoUAou (KaBnyntpla)
ravvng Manasuotadiou (KaBnyntric)
Matpiva NapaokevotovAou (KadnyntpLa)
EA£vn EuBupLadou (AvarmA. Kaényntpla)
ABavactog PAtoTouAog (AvarmA. Kaényntnc)
NikoAaoc Wapoudaknc (Emik. Kabnyntric)
NikoAao¢ Tooupéac (ETtik. KaBnyntnic)

Mapia PoUALa (E.ALM.)



Inorganic Chemistry Laboratory

The research of its members extends from basic chemistry to applications in Catalysis,
Energy, Biological, and Environmental Chemistry.

| 2YLMzad F A2yl / KSYA&AUNER A& Ffaz2z dzyRSNI &
reactions and the active sites of catalysts.

Synthesis and characterization of molecules and nanomaterials are the focus of Inorgan
Lab's research.



Renewable‘ Chemica- Sustainable Energy Photocatalysisand Electrocatalysid.ab./ C. Mitsopoulou
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-Biomimetic evolution of hydrogen
from water by electrocatalysiand
photocatalysis

-Designof catalysts withhon-innocent
ligandsand lowcost, highly abundant,

NC/CdSe
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s -SyNthesis ofianomaterials Wy ——
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-DFT calculations
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and TiQfor photodynamic therapies / applications
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BIOMIMETIC AND ELECTROCATALYTIC ACTIVATION OF METHANE
USE OF CONCERTED ELECTRON PROTor TRANSFER IN ORGANOMETALLIC SYNTHESIS

I

current 1
electrolyte + 1/2 H,
[L-M-OH]*X:
N
terminal oxo
ET reductlon
OX|dat|on multi-site catalytic CEPTr
+
LM
Anode CH3OH CHj- H Cathode

- "0 ORGANOMETALLI 0
@ CHEMISTRY E
@ N.K.U.A. 0~0
K A/ NT LAB \
.><_f><, Bigny - 1/2H;
i i s _\_Ei(lll)H]
o =Pr
M=Tm, Sc

products

LOW VALENT BISMUTH Complexes
for Small Molecule activation and Catalysis

NEW OXIDATION STATES
NEW PROPERTIES - MAGNETISM
f-element chemistry

N. Tsoureas

Metal complexes exhibiting characteristic magnetic propert

Tetrahedral,S= 1,[Ni{'Pr,P(SONRSE'Pr,},], Large zerdield splitting: D= 45 cm?

S-D. Jiang D. MaganasN. LevesanosE Ferentinos S Haas,
K Thirunavukkuarasul KrzystekM. Dressell. Boganj F. Neese P. Kyritsis,
J Am. Chem Soc, 2015 137, 1292312928

3d-metal Single lon Magnets

P

Tetrahedral Octahedral Octahedral
S=3/2, S=3/2 S=2,
[CAPL,P(SNRSPr,},, trans-[Co[Ph,P(ONRSPh},(dmf),]  [Mn{Ph,P(OINRO)Ph};]

S Sottini G Ponetj S
Ciattini N. Levesanos

E Ferentinos J Krzystek L.
SoraceP. Kyritsis,

Inorg. Chem, 2016 55
95379548

E Ferentinoset al,
Inorg. Chem Front, 2019 6,
14051414

Y. Sanakis, et al, Inorg
Chem, 2020 59, 1328%
13294

Panayotis Kyritsis



Metallic and polymeric nanoparticles ftireranosticapplications

E. K. Efthimiadou, Synthesis of mNFls coated with gold

Fluorescent
imagingfor
UB7MG
with AgNPs

Doping of gold NPs with Pt NPs

Tumor efficacy in vivo & biodistribution

studies

In vitro evaluation of NPs

Apoptosis through
B low Cytometry in
U87MG with iron
MNPs

100

o ®
=] S

% Cell Viability

&
=)

20

Photocatalytic nanoparticles based on JiO

0,

- Reduction

A
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4\ )ir
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55
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MO, MB
Ag" doped TiO,

degraded by-products

HaCaT

102
TiO2 @ Ag

W Ag @ citrat
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Patrina Paraskevopoulou
Nanoporous nanostructured materialsAerogels

PR Biodegradable Scaffolds — Implants — Antibacterial activity
HN_ LN NH
| 1 < s
WX ‘
-~"T~< 0 'H\(_),’ tissue
i s
!\b:opolynleg M polyurea — us
T © l —— _ transducer
X-biopolymer aerogels —

A anew class of lightweight nanostructured materials

A mechanically strong

A stable in all aqueous environments, including seawater
A biocompatible

. e ©©
X-alginate o QQ.‘ Cu(ll) Cd(ln) @
aerogel beads o ® @ @

Eu(lll) Th(IV)

2000 g kg™
twice the mass
of the beads!!!

&8 U-232 (UV) and Am-241 (Am'") @
in the sub-picomolar concentration range

| 7 »* ,7._‘.‘-7“‘
_‘;." ?:‘.1?5 :-.

Metal and Nitrogerdoped
carbons for catalysis/electrodes

decontaminated
water Hg(ll)

in the ppb concentration range




Papaefstathiou Research Group — Coordination Chemistry Lab

3D-printed Wearable sensors based or
Metal-Organic Frameworks for the
electrochemical sweat glucose
monitoring
RESEARCGHCREATEINNOVATE

3D-printed device

' Glucose
DPV Fe

Fe(ll)-MOF -0 0.8
MOFs for sensing applications

1.8
Potential (V)

EPANEK 2014-2020
OPERATIONAL PROGRAMME
COMPETITIVENESS
ENTREPRENEURSHIP

= EXMA

European Union Partnership
4 5-20]4 2020 Agreement

European Regional
INNOVATION

2014 - 2020

Development Fund

Metal-Organic Frameworks as sorbent:
for the removal of heavy metal ions
from contaminated waters
RESEARGHCREATEINNOVATE

204 T
15- g
9
_— Pb" acceptable limit e
2 1 ORI A e b T SN
e
& s J
0- 0/0_9,0—0—0-0—0—0‘0’0
0 300 600 900 1200
Veff(mL)
MOFs as sorbents for water
remediation

~

>

20

Mechanochemical synthesis of Metal
Organic Frameworks for water
purification
HUMAN RESOURCES DEVELOPM

Lower Cr (V1)
Sorption Capacity

* Inorganic acid

* High qty organic solvent
* Elevated temperature

* Long reaction time

Mechanochemistry

* No inorganic acid

* No organic solvent
* Room Temperature
* Short reaction time

Conventional Method

Mechanochemistryg Solid-State
Synthesis; Green Synthesis of MOFs

Emixeipnoiaxé Mpoypappa
AvdmrTugn AvBpwitivou Auvapikou,
Exmraideuon kai Aid Biou Méaénon
Mem & s EMGSag kai g

= EXA

=m 2014 2020

i Evwong



Climecgmbs

Sponsor: PPy

& #INNOVATETOGETHER e
HELLENIC REPUBLIC TURKIYE - GREECE . ¥ [ ] ’ ’
Ministry of Foreign Affairs MINISTRY OF FOREIGN AFFAIRS # TO ge t h erForA s usta ina b I eFuture BUSINESS COUNCIL ¢ ! U IYE lllOVAn TOGETHER . ’ P
() mewes, (WP Gl 27/02/2025 Y
e » Incubator , leAl EVENT
& w =< HACKATHON 25 | | Abn 27 ey 25
VIS VADS e GREECE-TURKIVE INNOVATE TOGETHER 20.000€ ‘G . 1N '
15t Prize

is awarded to business team

ECOMARIS

EcoMaris aims to transform marinas into self-sustaining energy hubs via
Climeco2mbs6é Car bon captur e ¢ omp o Sawecé Wave kEnergyiHargestarsa t e

Department of Phvsics Department of Chemistry
p y Dr. Panagiotis Oikonomopoulos APXIMHAH>

Dr. Vasileios Ntouros :
. . Prof. PatrinaParaskevopoulou KENTPO KAINOTOMIAZ
Prof. Margarita Assimakopoulos b & EMIXEIPHMATIKOTHTAS

Prof. Giannis SPapaefstathiou
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BIOMHXANIKHY XHMEIAX

EpyaotrpLo Blopnxavikig Xnueiag

Akadnpaiko MNpoowmiko Epyactnpiou

EpuoAaocg latpou (KaBnyntng, Ateubuvtrg Epyactnpiou)
Mewpylo¢ Nanadoylavvaknc (Kaényntic)

Mapivog MiTokaAnc (Kadnyntnc)

FrewpyLog ZakeAapiou (KaBnyntnc)

Mapyapita Xat{nxpnotidn (KaényntpLa)

(h” theAh' h @S he 1™ ~th
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LABORATORY-OBIPOQLYMERS

SYNTHESIS OF SMART BIOMATERIALS FOR TARGETED DRUG
AND GENE DELIVERY APPLICATIONS

Cancer tissue:
KIVIKSG lgTag:
< Higher temperature

< (40 °€)

Targeted nanoparticulate
drug delivery systems

Sipud ur dapi=

ko pH=7.4 oh
healthy cells

Cancer Tissue

CONTROLLED DRUG DELIVERY TO TREAT CANCER, CARDIOVASCULAR,

KIDNEY AND OTHER DISEASES
uiversiw Athens, Chemistry Department, Polymers Lab, Industrial Chemistry Lab




8 &gkl ICHYRichristidi’é Gialp( T A O K NJA A i

Research & Scientific Interests

A Micromachining A Lithographic evaluation of new materials
A Fabrication of novel devices using nonconventional lithography A Surface modification for bio-applications
A Fabrication of microsystems using conventional lithographic patterning A Lithographic materials for specific attachment of biomolecules and cells
methods A Polymer nanocomposite with metal oxides
A Design and characterization of materials suitable for organic electronics A Chemical methods for 3D nanearchitectures of metal oxides
Surface modification for bio- Lithographic materials for specific Metal oxides and Polymer

applications attachment of biomolecules and cells nanocomposites with MO

.

Contrast curve patterns of CuO/PMMA ﬁamnnposites

Fluorescence microscope from silicon wafers
coated with (a) PFMA homopolymer and

PFMA:VBGE 1:1 copolymer after incubation Fluorescencenicroscopyimagesof smoothmusclecellsadherent , )
with biotinylated BSA and reaction with after 1-day culture on photopatterned PEGb-PTHPMA43-57 as ebeam resist materials.
AlexaFluor546 labelled streptavidin (the left is diblock copolymerfilms with a stripepatternof 25-em. G. Geka et al.,

the unexposed area of the film and on the right D. Kourti et al. Macromol. Biosci. 23 (2023) , 2200301

is the exposed)
A. Nika et al. , Polymers 15 (2023) , 493.

Fluorescence images obtained from surfaces reacted
with 5-FAM-azide after modification with: EPRmed/
rabbit IgG reacted with sulf{blHS-DBCO for 2 h,

and 24 h
Vrettou et al. Surfaces and Interfaces 36 (2023) CuO nanostructures and nanosheets/nanelietalNiO
102500 V. Constantoudis et al., Micro and Nano Engineering 16

(2022) 100148
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BIOXHMEIAX

Epyaotrplo Broxnueiag

lotooeAida tou epyactnplou: https://biochemistry.chem.uoa.gr

Akadnuaiko NMpoowmiko Epyactnpiou

EuayysAia EppavounAidou (Emik. KaBnyntpua)
Euotpdatiog Ztpatikog (AvamA. KaBnyntnc, AteuBuvtric Epyactnpiou)



Biochemistry 2) h >t ¢ ow ch & S
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http://users.uoa.gr/~estratikos
https://biochemistry.chem.uoa.gr/
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Assoc. Prof. VictoridMagrioti

i -LactonesNovel compounds against Tuberculosis

RI O M. abscessus
[‘f vs. M. inariaum ChemMedCher2019, 14, 349-358HOT
R? 0] M. tuberculosis TOPIC 2020

R, RZ H, alkyl, alkenyl

Hydroxamic acids and Hydrazides in the fight

against Tuberculosis
O O

o)
_NH /N)J\ LOH —> M LO.
AryI/Nn)J\H 2 Aryl \n H Aryl”I™ s ” R Promising

13 compounds
Hydrazides

22 compounds 9 compounds
Hydroxamic acid derivatives

Bioorg Med. Chem. LetR022 64, 128693
i -LactonesPhospholipase Ainhibitors

©\/\/,, 2 / ' \ Inhibition of GVIA iPLA,

o X,(50) = 0.000006
O | Calcium-independent ., 5.0 of B-cell apoptosis
Phospholipase A, pop

agents

GK563

J. Med. Chen2019 62>

N-Heterocyclic carbenes awganocatalysts
using microwave irradiation

NHC'CgHF5 (10 mol%) O  (CH,0), (3 equiv.), NHC-CgHF5 (10 mol%) O

THF, MW, 100 °C, 1 h
R = alkyl or aryl
14 examples
10-88% vyield

THF, MW, 100°C,1h R~ H
R = alkyl or aryl
4 examples

10-79% vyield

Tetrahedron Lett2020, 61, 151419 Tetrahedror2017,
73, 72957300; Tetrahedror?2016 72, 76287632
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Scycphostatin (N-SMase inhibitor) CN
Greek patent: 1005093 issued 13/1/2006 O CE
Chem. Commun. 2010, 46, 2200-2202 o) 3
HO
CH; CH; CH; CHj, OH HO OH
H4C NH " ‘ _NH
3 Z ONANF LS~ a7 N
3 :
(0] COOH
OH CH, CH, . NS
Ligandrol or LGD-4033 Main bishydroxylated
. CH3 c t f dit id (Selective Androgen long-term metabolite
assa?:;lég:hg;a;:;b;tg;senm s Receptor Modulator, SARM) (key marker in anti-doping)
HsC HsC Org. Lett. 2014, 16, 3344-3347 PCT/EP2023/063907, W02024046605 (07/04/2024)
. o MedChemComm 2016, 7, 2328—-2331 Org. Biomol. Chem. 2022, 20, 9112-9116
Laurenditerpenol (HIF-1 inhibitor) Eur. J. Org. Chem. 2020, 47304742 ChemPlusChem 2024, e202300634

Org. Lett. 2012, 14, 4666-4669
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