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NEWS AND ANNOUNCEMENTS:
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NEW PROJECT:
Breath monitoring for early detection of Sepsis
Emphasis members Dr. Chrysafis Andreou and Dr. Agapios Agapiou, in collaboration
with Dr. Irene Christaki from the Medical School, Dr. Yiorgos Apidianakis from the
Department of Biological Sciences, and Dr. Andreas Anastasiou from the Department
of Mathematics and Statistics have secured funding for a new project focused on
early sepsis detection. The grant will provide an individual fellowship for an incoming
postdoctoral researcher through a Marie Skłodowska-Curie Action. It has a duration
of two years.
The goal of the project is to develop an apparatus for continuous monitoring of
exhaled breath and the mathematical tools for identifying small deviations from
physiology that may indicate the onset of sepsis. This methodology could be extended to other health related applications that cause small but significant alterations in
temporally sampled biomarkers.
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NEW PUBLICATION:
Kaikiti C, Stylianou M, Agapiou A., “TD-GC/MS analysis of indoor air pollutants (VOCs, PM) in hair salons”
Chemosphere 2022 294: 133691,
doi: 10.1016/j.chemosphere 2022.133691.
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NEW PUBLICATION:

CLICK HERE FOR MORE

Elia S, Stylianou M, Agapiou A., “Aroma characterization of raw and electrochemically treated goat whey
wastewater”
Sustainable Chemistry and Pharmacy 2022 27: 100640,
doi: 10.1016/j.scp.2022.100640.
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FEATURED LAB:

The Inorganic Nanocrystals Laboratory was established in 2021 in the Department of Chemistry at the
University of Cyprus. The laboratory is focused on
the design and synthesis of novel nanomaterials for
real-life applications. More explicitly, we are interested in the synthesis and characterization of colloidal nanocrystals from metals and metals oxides to
semiconductor materials. The versatile synthesis
offers a variety of tools to manipulate the shape,
size and composition of the nanocrystals at the
atomic level. Therefore, colloidal semiconductor
nanocrystals (NC’s) have attracted considerable
attention due to their excellent optoelectronic properties such as tunable band-gap, enhanced photoluminescence quantum yield (PLQY) up to 100% and
high optical stability, which categorize them as a
promising candidate to complement conventional

OUR TEAM:

technologies where tunable band-gap, large area and
mechanical flexibility are required. Importantly, the
ad-hoc nanocrystals are usually dispersible, which
renders them amenable to further reaction to create
heterostructures of nearly arbitrary intricacy or
complexity, while their low-cost solution processing
into composites or simple thin films for application,
e.g. in optical devices.
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THE ACTIVITIES OF THE
INORGANIC NANOCRYSTALS LABORATORY
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FEATURED CURRENT PROJECTS:

1

COLLOIDAL SYNTHESIS OF NOVEL NANOCRYSTALS

Nowadays, a plethora of semiconductor materials is already
being used in optoelectronic devices. Despite a variety of
semiconductor NC’s that have been synthesized for application in visible region (eg. perovskites, II-V), only few examples
exist with tunability in near and short-wavelength IR. On the
other hand, nowadays we experience a burst of emerging near
and mid-IR technologies which spans from health and environmental applications (e.g. gas sensors, solar cells, quantum
cascade lasers) to military and science purposes (e.g. thermography, night cameras, detectors, telecommunications).
Hence, INL focuses on the development of synthetic routes
leading to functional materials with band gaps bellow 1.5 eV.
The combination of two or more materials (semiconductors or
metals) in a single nanocrystal can complement, tune or
enhanced their properties of the pristine nanocrystals. In that
frame, we explore the synthesis of core/shells, dot-in-rods or

even strained heterostructures with higher
bandgap materials (eg. perovskites, II-V) which
both passivate the surface trap states and act
as nanoantenna’s boosting the absorption
cross-section of the composite.

FEATURED CURRENT PROJECTS:
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SURFACE CHEMISTRY OF QUANTUM DOTS AND CQD FILMS

The high surface-to-volume ratio of the colloidal nanoparticles
is reflected in the contribution of the surface states towards
the band structure. Therefore, surface defects, surface
charge, and dangling bonds are directly correlated to the nanocrystal’s optoelectronic properties. Traditionally, bulky ligands
(L-type, eg. R-COOH, R-NH2 ) are not only used to control the
shape and the faceting of the nanocrystals, but mainly to
passivate the cation-rich surfaces, thus passivating trap
states, resulting in the production of materials with high PLQY.
Nevertheless, the fabrication of conductive CQD films is a
prerequisite for highly efficient optoelectronic devices,
although it is not as trivial as the ad-hoc NCs are inherited with
insulating ligands. In-depth investigation and surface functionalization of QDs, both in solution and in film, is of prime importance. Surface treatment (X-, Z- type ligands) not only allows
us to increase the film conductivity, but also promotes the
shift of the conduction, and the valence bands enable us to

precisely design the optoelectronic devices, or
even activate the QD surface for catalytic reactions. We study the surface of QDs, while delving into the inter-dot coupling via post-surface
functionalization, toward QD flexible films with
bulk-like transport properties, thus making
quantum dot technology even more appealing
for optoelectronic applications.
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OPTO-ELECRONIC DEVICES BASED ON QUANTUM DOTS

The afore mentioned research lines are directly oriented towards realization of emerging optoelectronic devices,
from solar cells and LEDs, to photodetectors and lasers. Undeniably, the forthcoming flexible device revolution is
conventionally centered around organic semiconductors (e.g. OLED displays, flexible solar cells). Nonetheless, the
superior optoelectronic properties of inorganic QDs, have stimulated widespread investigation, and QDs already
account for a considerable market share (e.g. Samsung QLEDs). The cost-effective colloidal synthesis and solution processability of CQDs, combined with their enhanced properties, is already the material of choice for worldwide leading companies, such as Apple (CQD photodetectors) and OSRAM (CQD displays). Current
state-of-the-art devices foreshadow the indispensability of transparent and/or flexible technologies. In that
frame, we focus on the full solution-processed electronics (from electrodes to active materials) based on colloidal
quantum dot technology that is underpinned by several milestones in material, surface, and device chemistry.
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LABORATORY INFRASTRUCTURE
Schleck lines coupled with PID controller and thermocouple for colloidal synthesis

Glove Box filled with N2 for device fabrication and sensitive materials

Customized spin coater for solution-processable devices

Centrifuge and Freeze-Dryer for chemical synthesis
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