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Halide Perovskite Nanocrystals: from platelets and cubes to
supercrystals

- Plenary Speech - Abstract ID: 553

Prof. Jochen Feldmann 1

1. Chair for Photonics and Optoelectronics, Nano-Institute Munich, Ludwig-Maximilians-Universität (LMU), Munich

I will report on the optical properties of metal halide perovskite nano-platelets with controllable thickness down

to one monolayer [1]. Pronounced quantum confinement effects, large excitonic binding energies and compa-

rably high radiative recombination rates have been found, all depending on the number of monolayers present

in the respective nano-platelets. Ultrafast optical experiments provide further insight into the characteristic

charge carrier relaxation scenario in 2D perovskites. Finally, the assembly of halide perovskite nanocrystals

into ordered supercrystals leads to remarkable changes of their linear and nonlinear optical properties [2].

[1] J. Sichert et al., Quantum Size Effect in Organometal Halide Perovskite Nanoplatelets

Nano Letters 15, 6521 (2015)

[2] A. Manzi et al., Resonantly Enhanced Multiple Exciton Generation through Below Band-Gap Multi-Photon

Absorption in Perovskite Nanocrystals,

Nature Comm. 9, 1518 (2018)

1



Applied Nanotechnology and Nanoscience International Conference 2018

Bridging Length Scales: From Nanoparticles to Materials

- Plenary Speech - Abstract ID: 376

Prof. Markus Niederberger 1

1. ETH Zurich

Nanoparticles offer a broad range of size- and shape-dependent properties and are thus the ideal building blocks

for the bottom-up fabrication of functional materials. However, to produce macroscopically sized materials

with defined architectures, it is critical to have full control over the assembly of the building blocks including

their spatial arrangement, orientation and their interaction from the nano- to the macroscale, thus bridging

several orders of length scales [1].

The talk will cover the synthesis of various types of nanoparticles, mainly metal oxides, with different sizes and

shapes by nonaqueous sol-gel chemistry. Different strategies will be presented, how nanoparticles, nanowires or

nanosheets can be assembled and processed into 2- and 3-dimensional geometries, including films and porous

materials. A major effort is directed towards achieving monolithic aerogels with macroscopic size, however

without losing the nanoscale properties of the initial building blocks (Figure 1) [2]. Co-assembly of different

types of nanoparticles enables subtle tuning of the properties of the final materials, optimizing them for specific

applications in gas sensing, photocatalysis or in energy storage.

[1] M. Niederberger, Multiscale Nanoparticle Assembly: From Particulate PreciseManufacturing to Colloidal Pro-

cessing, Adv. Funct. Mater. 2017, 27, 1703647.

[2] F. Rechberger, M. Niederberger, Synthesis of Aerogels: FromMolecular Routes to 3-Dimensional Nanoparticle

Assembly, Nanoscale Horiz. 2017, 2, 6.

Overview of different nanoparticle-based aerogels.jpg
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INVITED TALK - Therapeutic ceria nanoparticles for selective
scavenging of mitochondrial, intracellular, and extracellular

reactive oxygen species in Parkinson’s disease

- Oral - Abstract ID: 586

Dr. Hyek Jin Kwon 1, Dr. Dokyoon Kim 1, Prof. Taeghwan Hyeon 1

1. Seoul National University / Institute for Basic Science

Oxidative stress induced by reactive oxygen species (ROS) is a key factor in the pathogenesis and progression

of Parkinson’s disease (PD). Understanding role of ROS depending on their cellular localization will provide a

lot of information to develop therapeutics for PD. Here, we developed three kinds of ceria nanoparticle(NP)s

capable of scavenging mitochondrial, intracellular, and extracellular ROS selectively by different localization

of NPs in cells. Ceria NPs effectively scavenge ROS using their catalase- and superoxide dismutase-mimetic

activities that arise from regenerative redox switching between Ce3+ and Ce4+. They readily go through cellular

membrane and neutralize intracellular ROS in cytosol. Triphenylphosphonium (TPP)-conjugated ceria (TPP-

ceria) NPs are able to scavenge mitochondrial ROS due to their delivery to mitochondria. Extracellular ROS are

neutralized using 300 nm-sized ceria NP clusters (cluster-ceria) that are not subject to cellular uptake. These

systems were applied to treat 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-induced PD mice not only to develop

potential therapeutics but also to understand the roles of pathogenic ROS in PD. Our data show that intracellular

ceria NPs and ceria NPs targeted to mitochondria inhibit the microglial activation and lipid peroxidation, while

protecting the tyrosine hydroxylase (TH) in the striata of PD model mice. These results indicate the fundamental

roles of intracellular and mitochondrial ROS in the pathogenesis of PD and decrease these ROS is critical to treat

PD. We expect that our ceria NP systems will be served as a useful tool for elucidating the functions of ROS in

different cellular localization in various diseases.
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INVITED TALK - Radiation effects on flexible quantum dot
based scintillators

- Oral - Abstract ID: 160

Mr. Enrico Zanazzi 1, Mr. Matteo Favaro 1, Mr. Andrea Ficorella 1, Dr. Lucio Pancheri 1,
Prof. Alberto Quaranta 1

1. University of Trento

In recent years there is an increasing interest in quantum dot based scintillators for ionizing radation. Quantum

dots have the advantage of high Z for the detection of gamma rays and of tunable emission wavelength for the

matching with the responsivity of the coupled photodetectors. Nonetheless, till now high light yield systems are

still lacking due to the inefficient energy transfer between the dots and the organic fluorophores dispersed in the

polymer matrix. Moreover, the changes of the optical properties of the nanoparticles, as related either to their

direct damage under irradiation or to the indirect damage of the embedding matrix, are still under study. In this

preliminary work, CdSeS/ZnS core-shell QDs are dispersed in an aromatic polysiloxane matrix. The scintillation

yield and the pulse shape are characterized with radioactive sources. Ion beam induced luminescence spectra

were collected in order to study the evolution of the spectra under ion beam irradiation. Luminescence spectra

and lifetimes before and after irradiation are measured with different pulsed lasers and with a time correlated

single photon counting system.
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[Time extension for the previous speaker]

- Invited Speech - Abstract ID: 644

Dr. Hyek Jin Kwon 1

1. Seoul National University / Institute for Basic Science

This presentation has been created to extend the time allocated to DR. HYEK JIN KWON for his presentation

“Therapeutic ceria nanoparticles for selective scavenging of mitochondrial, intracellular, and extracellular re-

active oxygen species in Parkinson’s disease”
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Radiation effects on flexible quantum dot based scintillators

- Invited Speech - Abstract ID: 645

Prof. Alberto Quaranta 1, Mr. Enrico Zanazzi 2, Mr. Matteo Favaro 1, Mr. Andrea Ficorella 1, Dr. Lucio
Pancheri 1

1. University of Trento, 2. University of Trento - Dept. Industrial Engineering

In recent years there is an increasing interest in quantum dot based scintillators for ionizing radation. Quantum

dots have the advantage of high Z for the detection of gamma rays and of tunable emission wavelength for the

matching with the responsivity of the coupled photodetectors. Nonetheless, till now high light yield systems are

still lacking due to the inefficient energy transfer between the dots and the organic fluorophores dispersed in the

polymer matrix. Moreover, the changes of the optical properties of the nanoparticles, as related either to their

direct damage under irradiation or to the indirect damage of the embedding matrix, are still under study. In this

preliminary work, CdSeS/ZnS core-shell QDs are dispersed in an aromatic polysiloxane matrix. The scintillation

yield and the pulse shape are characterized with radioactive sources. Ion beam induced luminescence spectra

were collected in order to study the evolution of the spectra under ion beam irradiation. Luminescence spectra

and lifetimes before and after irradiation are measured with different pulsed lasers and with a time correlated

single photon counting system.
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Integrated in silico and biomimetic approach to improve the
in vivo efficacy of morin hydrate tween 60 niosomes

- Oral - Abstract ID: 147

Dr. AymanWaddad 1, Dr. Sara Abbad 2, Dr. Pritika Ramharack 1, Dr. Huixia Lv 3, Dr. Ramesh
Gannimani 1, Prof. Mahmoud Soliman 1, Prof. Jianping Zhou 3, Prof. Thirumala Govender 1

1. University of KwaZulu-Natal, 2. Department of Pharmacy, Abou Bekr Belkaid University, 3. China Pharmaceutical University

Introduction:The development of drug delivery carriers that are based on natural particulates is a rapidly

emerging field. Biomimetically targeted nanocarrier platforms provide leverages on binding specificities within

the body. Unlike conventional targeting strategies, the field of biomimetically inspired nanocarriers is still in

its infancy.

Aim: The aim of this study was to utilize in silico methods and explore the potential of novel biomimetic

hyaluronic acid-N-Acetyl-L-methionine conjugate (HA-AcMet) to coat Morin hydrate Tween 60 Niosomes (MH-

T60) for enhanced tumor targeting by selective binding to LAT1 receptors.

Methods:Homology modeling of LAT1, molecular docking and molecular dynamic of hyaluronic acid and its

methionine conjugate were simulated. HA-AcMet was synthesized and characterized using FTIR, 1H-NMR, DSC

and XRD. MH-T60 was coated with HA-AcMet, and characterized in terms of size, poly dispersity index, zeta po-

tential (Dynamic Light Scattering), encapsulation efficiency, surface morphology (TEM) and in vitro drug release

(Dialysis bag). In vivo imaging (FX PRO), in vivo efficacy and histopathology were conducted in male Wistar rats

and ICR S180 tumor bearing mice.

Results and Discussion: The binding energy of HA and HA-AcMet was found to be higher compared to AcMet

a lone. The structure of HA-AcMet conjugate was confirmed by FTIR, 1H-NMR, DSC and XRD. The particle size,

polydispersity index, zeta potential and entrapment efficiency of coated MH-T60 were 201± 0.70 nm, 0.135 ±

0.013, -9.31 ± 1.13 mV and 92.90 ± 0.232 % respectively. Although the amount of drug released from the coated

MH-T60 was less compared to uncoated MH-T60, the invivo efficacy was better compared to uncoated MH-T60

(P<0.001). In vivo imaging and histopathology results confirmed the uptake of coated MH-T60 by the tumor site.

The Kaplan Meier plot showed significant difference in favor of the coated MH-T60 (P<0.001). MH-T60 coated

with biomimetic HA-AcMet can significantly alter in vivo efficacy and lead to enhanced tumor uptake. This

strategy shows potential for improving treatment of cancer.
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Unraveling single-molecule dynamics by plasmon ruler

- Oral - Abstract ID: 439

Mr. Weixiang Ye 1, Ms. Sirin Celiksoy 1, Dr. Rubén Ahijado-guzmán 1, Prof. Carsten Sönnichsen 1

1. Johannes Gutenberg University

The quantification of single molecule’s conformational dynamics is an essential step towards understanding its

biological function (e.g. DNA or proteins)1,2. In the past years, the common used single-molecule methods are

force-spectroscopy methods (e.g. atomic force microscopy, optical or magnetic tweezers) and Förster resonance

energy transfer (FRET). However, none of these single molecule methods is ideal – force spectroscopy methods

are difficult to extrapolate to zero force3 and photo-bleaching limits FRET observations to some seconds4. Plas-

mon rulers5, where the single molecule is connected by two gold nanospheres and its conformational dynamics

is monitored by plasmon coupling (spectral shift and intensity change), could overcome these limitations, pro-

viding readout force-free and unlimited observation time.

Here, we present the novel applications of plasmon rulers for unraveling the folding stiffness of single polyethy-

lene glycol (PEG) molecules6 and the conformational dynamics of single heat shock protein 90 (Hsp90)7 in and

out of equilibrium by using fast spectral imaging single-particle plasmon spectroscopy. The spectral imaging

method allows to measure multiple plasmon ruler in parallel with ms time resolution which drastically im-

proves statistics, a key aspect for single molecule research. This is the first time plasmon rulers are applied to

study the stiffness of the connecting single polymer molecule and the conformational dynamics of single pro-

tein. Our plasmon ruler based method will shed light on access the full complexity of correlated local and global

conformational dynamics on the level of individual molecule with a novel ‘structure - timescale - function’ de-

scription.

1. Lippincott-Schwartz, J.; Snapp, E.; Kenworthy, A. Nat. Rev. Mol. Cell Biol. 2001, 2, 444-456.

2. Mittermaier, A.; Kay, L. E. Science 2006, 312, 224-228.

3. Neuman, K. C.; Nagy, A. Nat. Methods 2008, 5, 491-505.

4. Roy, R.; Hohng, S.; Ha, T. Nat. Methods 2008, 5, 507-516.

5. Sönnichsen, C.; Reinhard, B. M.; Liphardt, J.; Alivisatos, A. P. Nat. Biotechnol. 2005, 23, 741–745

6. Tüting, L.; Ye, W.; Settanni, G.; Schmid, F.; Wolf, B.; Ahijado-Guzmán, R.; Sönnichsen, C. J. Phys. Chem.

C.2017, 121, 40, 22396-22402

7. Sönnichsen, C.; Ye, W.; Tüting, L.; Celicsoy, S.; Ahijado-Guzmán, R.; Götz, M.; Hugel, T. Biophys. J.2018,

114, 168a.
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Protein encapsidation inside the murine polymavirus-like
particle and application in Influenza vaccine development

- Oral - Abstract ID: 490

Dr. Rufika Shari Abidin 1, Dr. Frank Sainsbury 1

1. The University of Queensland/Australian Institute for Bioengineering and Nanotechnology/

Introduction: Optimised buffer condition and insert engineering enabled recovery of soluble capsomeres dis-

playing a single Tc-epitope on the surface-exposed loop of VP1 protein. However, alternative approaches are

needed to deliver multiple epitopes with MPyV VLPs. Here, the ability of MPyV VLP to encapsidate a foreign

protein via fusion with the VP2 C-terminal region using GFP as a model protein was explored. Preliminary re-

sults showed that in vivo truncation in the hydrophobic binding region of VP2C-GFP hinders their binding with

wtVP1 capsomeres when mixed in vitro.

Method: To resolve this problem wtVP1 was co-expressed with VP2C-GFP and purified with IMAC via a 6His tag

at the C-terminus of VP2C-GFP. Bound VP1:VP2C-GFP capsomere complex was separated from free VP2C-GFP by

SEC. To see whether the amount of encapsidated GFP could be controlled, assembly mixtures of 100% wtVP1,

100% VP1:VP2C-GFP, and 50% VP1:VP2C-GFP capsomere complexes mixed with 50% wtVP1 capsomeres were

compared. Encapsidation approach was then applied to encapsidate M1-I subdomain of influenza virus.

Results: UV monitoring at A280 nm and A488 nm and SDS-PAGE showed successful co-purification of VP2C-

GFP and wtVP1, indicating successful in vivo complex formation. The SEC purified VP1:VP2C-GFP capsomere

complex was assembly competent as demonstrated by AF4 and TEM. Absorbance analysis of assembly mixtures

showed that the amount of VP2C-GFP encapsidated at 50% concentration was half of that encapsidated at 100%

concentration. Capsomeres bound to M1-I subdomains (VP1:VP2C-M1-I) were successfully expressed and puri-

fied as indicated by SDS-PAGE and western blot. Analysis and characterisation of eluates of assembly fractions

with DLS, SDS-PAGE, and TEM showed successful formation of the desired M1-I encapsidating VLPs.

Discussion: This approach is suitable for encapsidating proteins of a foreign pathogen to deliver Tc-epitopes

by MPyV VLPs. Co-expression of VP2C-GFP and wtVP1 facilitated their binding probably due to the high affin-

ity between those molecules. Rapid capsomere complex formation in vivo may have enclosed the hydrophobic

binding site of VP2C inside the capsomere cavity and may have further protected it from proteolysis. The en-

capsidation methodology provides an adjustable molecular design and an adjustable bioprocess to encapsidate

antigens and also other protein tools beyond vaccination purposes.

Figure 1.png Figure 2.png
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Resistive random access memory characteristics in
amorphous BN film

- Oral - Abstract ID: 496

Ms. Jinju Lee 1, Ms. Eunjin Sim 1, Mr. Muhammad Ismail 1, Mr. Sungjun Kim 1

1. Chungbuk National University

In recent years, resistive random access memory (RRAM) has been regarded as one of the next generation mem-

ories because of its excellent nonvolatile memory characteristics [1] [2]. In this work, we observed repeatable

and reproducible resistive switching characteristics in Ni/BN/P++Si based-device which consists of MIM (metal-

insulator-metal) structure. BN film with thickness of 8nm deposited by sputtering method. All the electrical

analyses were performed using an Agilent B1500A semiconductor parameter analyzer. In the forming state

from positive voltage, the compliance current values (300 μA, 600 μA, and 1 mA) were applied to the devices.

As the compliance current increased, the low resistive state (LRS) and high resistive state (HRS) values were

reduced. Also, the ratio between the LRS and the HRS decreased in the reset and set state. In the reset state,

multilevel resistive switching phenomenon is obtained by controlling reset stop voltage. The negative set in the

device is a main cause of switching cycle failure.

[1] A.Sawa, Mater. Today11, 28–36 (2008).

[2] R.Waser, R.Dittmann, G.Staikov and K. Szot, Adv. Mater. 212632–2663 (2009).
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Gold and Coffee Derived Multifunctional Nanocarrier; An
Imaging and Reactive Oxygen Species Inducing Nanoparticle

that Delivers Bortezomib for Cancer Therapy

- Oral - Abstract ID: 228

Dr. Ludwig Erik Aguilar 1, Dr. Dinesh Kumar 1, Prof. Chan Hee Park 1, Prof. Cheol Sang Kim 1

1. Chonbuk National University

Natural occurring phenolic compounds like caffeic acid, shows promising effects to biological systems as an

anti/pro-oxidant, anti-cancer, and anti-inflammatory agent. In nanoparticle functionalization designs, most

inorganic nanoparticle coatings are utilized only for their capability to carry chemotherapeutics and target-

ing ligands. However, in our developed system, Poly-caffeic acid’s catechol moiety was utilized for conjugat-

ing a boronic acid containing chemotherapeutic (bortezomib) and folate as the targeting ligand. We created a

nanoparticle coating that can induce mitochondrial reactive oxygen species to damage intracellular proteins

and DNA and also deactivating the cancer cell survival mechanism via bortezomib’s NF-Kb inhibition. The

nanoparticle system can also be used as a contrast agent thru gold’s high attenuation to X-ray and other conven-

tional imaging techniques, thus exhibiting multi-functionality. The nanoparticle has been characterized using

FT-IR, TEM and XPS to verify the drug conjugation, nanoparticle morphology and surface composition. The drug

and coating conjugation is pH cleavable thru the boronic-catechol dissociation under acidic pH condition, mak-

ing it ideal for cancer therapy. In-vitro and In-vivo experiments demonstrated cancer cytotoxicity and tumor

eradicating properties of the developed nanoparticle system.

Ros stress from poly-caffeic acid and proteasome

inhibition from bortezomib leading to higher

apoptosis to cancer cells .jpg
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Nanowires are an important class of nanostructures with a wide field of applications. Their high aspect ratio

makes them ideal candidates as building blocks for developing electronic devices such as field effect transistors

or diodes with increased functionality.

In the present work we describe our results regarding fabrication and characterization of nanowire channel

field effect transistors. The preparation methods employed for fabricating semiconductor nanowires will be

initially reviewed. Further, the algorithm for developing field effect transistors will be described. Finally the

properties of the nanowire devices will be presented, the potential applications as sensing elements being em-

phasized. The methods describe allow one to develop a new generation of sensors which exploit the low dimen-

sionality of the channel for high signal to noise ratios.
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Abstract
X-ray computed tomography (CT) is a powerful and widely used medical non-invasive technique that often

requires intravenously administration of contrast agents to enhance the sensitivity and visualization of soft tis-

sues. Current CT contrast agents show important drawbacks, namely, short circulation times with rapid renal

clearance, side toxicity effects due to the necessity of high doses, and inefficient X-ray attenuation with the con-

sequent use of high energy X-rays. To overcome these limitations engineered nanoparticles based on elements

with higher atomic number than iodine (Z = 53) have been synthesized as novel CT contrast agents.

Methods
Ternary Ag–Au–Se nanoparticles (NP) were functionalized with a 3kDa dihydrolipoic acid-PEG-OH. NPs were

intravenously injected in mice and followed in vivo by CT at different time points. Quantitative CT analysis was

carried out to determine long-term pharmacokinetics. The circulation time was determine by TEM of the blood

extracted at different time points.

Results
CT images showed an accumulation over time in the liver and the bladder, reaching the maximum at 24 hours

after the injection, ∆HU of 15.7 and 9.1 respectively. In fact, more than 50 µg of gold/silver per gram of tissue

were determined in the liver by ICP-MS. On the other hand, the CT images of the heart showed an ∆HU of 6.4 at

1h, followed by signal decay after this time point. These results were in agreement with those observed in blood

by TEM and UV-Vis, showing high concentration of NP in the bloodstream at 1 h after injection, which were not

present at 24 h. Moreover, to demonstrate a partial excretion by the kidneys, the urine were collected, after 24

hours, and analyzed by TEM and UV-Vis.

Discussion
The funcionalization of NP with a PEGylated ligand promotes their stability in blood and minimizes plasma

proteins’ adsorption. In addition, ternary NPs showed a slope of attenuation of X-rays higher than iohexol, a

commonly used clinical contrast agent. In summary, the PEGylated NPs present excellent bioavailability, long

blood circulation times and stealth properties. These NPs allow higher spatial resolution in the CT images,

resulting in a better visualization of soft tissues.

Annic 2018.jpg
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Multicomponent Cu2(Zn1-xCrx)SnS 4 (CZCrTS) nanocrystals thin films for the first time have been experimentally

fabricated using spin coating and solvothermal methods accompanied by post-sulfurization. The sphere-like

CZCrTS nanoparticles demonstrate promising morphological, structural and optical properties for an absorber

layer in thin film solar cells. Cr+3 has been identified as interesting impurity candidate to obtain intermedi-

ate states within the main band gap of the modified CZTS nanocrystal which resulted in provides additional

channels for optical transitions which it could increase the efficiency of thin film solar cell. The structural

transition from kesterite CZTS to stannite CCrTS, the variation of crystal size, bond length and bond strength

between cation-anion in crystal structure are found with the increase of Cr+3 content in CZCrTS alloy by using

XRD patterns and Raman spectroscopy. The absorption spectra of synthesized Cu2(Zn1-xCrxSnS4) nanocrystals

was increased toward Vis-region when Cr+3 is added to the Cu2ZnSnS4 nanocrystal. The stronger hybridization

of Cr+3(3d) and S(3p) in preferred orbitals Cu2(Zn1-xCrxSnS4) nanocrystals led to decrease the band gap energies

of post-sulfurization CZCrTS films with increasing Cr+3 content (0≤x≤1). Photoluminescence spectrum showed

two emission bands, UV-emission and Vis-emission bands which are a scribe to charge recombination rate and

high photocatalytic activity as a result of inserting intermediate states into the band gap of CZTS with increasing

Cr+3 content.

Lattic constant c strain and disorder
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- Poster - Abstract ID: 395

Dr. Gerald Dujardin 1

1. ISMO-CNRS

Here, we report an electrical surface plasmon nanosource using inelastic electron tunneling from the tip of a

scanning tunneling microscope (STM). The main advantages of STM induced surface plasmon excitation are

(i) the very local excitation (10 nm) which enables precise localization of the excitation inside the nanometer

size plasmonic devices, (ii) the nature of the excitation which is equivalent to a point-like vertical dipole, (iii)

the low energy electrical character (» 3 eV) of the excitation which makes nanoplasmonics compatible with

nanoelectronics, and (iv) the ability to excite both localized and propagating surface plasmons with a broadband

energy distribution.

As an example of the integration of this electrically driven plasmon nanosource into elementary plasmonic

devices we show the production of cylindrical vector beams of light from an electrically excited plasmonic lens.

The plasmonic lens consists of concentric circular subwavelength slits that are etched in a thick gold film. Due to

the very local electrical excitation of the plasmonic lens, a highly collimated beam with an angular divergence of

less than 4° and a polarization with a cylindrical symmetry is demonstrated. The variable direction of emission

is controlled by the precise positioning of the STM tip.
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Biodegradable polymers find a lot of biomedical applications from surgical suture material to tissue engineer-

ing scaffolds and carriers for drug delivery [1]. In conjunction with electrospinning technique which allows

fabricating nano- and microfibers and fibrous materials from the variety of polymers, biodegradable products

could be efficient and convenient for medicine.

In the present work, we synthesized biodegradable poly (ɛ-pentadecalactone)s (PPDL) of different molecular

weight. These polymers were electrospun to produce fibers mats. The optimal conditions for PPDL electrospin-

ning were determined. Morphology and physico-chemical properties of electrospun mats were investigated.

We used either hexafluoro-2-propanol (HFIP) or a mixture of chloroform and HFIP as the solvent for the PPDL.

Since PPDL is partially miscible in HFIP at high concentrations, the solutions of PPDL in HFIP were turbid. Elec-

trospinning of these solutions yielded heterogenous mats. To improve the PPDL solubility, a mixture of HFIP

and chloroform was used as the solvent. Electrospun mats from different PPDL-HFIP-chloroform solutions con-

sisted of flat fibers (ribbons) and round fibers. Ribbons were observed more likely for PPDL of bigger molecular

weight (figure). Both flat and round fibers had topographic features on their surfaces. These mats demonstrated

high elongation at break (up to 360%). In comparison, the most widely used poly (L-lactide) (PLA) electrospun

mats break at elongation no more than 80% according to literature [2], [3] and our research. Thus, the obtained

electrospun mats are highly compliant, and they need further examination as biomaterials.

Our research was supported by the Russian science foundation (grant № 17-75-30064: electrospinning and SEM

imaging and grant № 16-13-10344: synthesis and physico-chemical analysis of polymers)
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Nano crystalline semiconductor materials have been progressively gaining in importance in photovoltaic appli-

cations due to the large surface areas available for light harvesting. In this connection, Titania (TiO2) nanostruc-

tures have attracted a lot of attention, particularly for their stability, efficient charge separation and transport

properties. However, their narrow light absorption range, restricted to the UV region makes the efficiency in

sunlight relatively low. On the other hand, tin sulphide (SnS2) nanoparticles have a wider absorption range in

the visible regime of the solar spectrum due to their smaller band gap energy. Therefore, functionally graded

TiO2/SnS2 core shell nano composites are potential candidates in photovoltaic applications with higher effi-

ciency.

A hydrothermal route was used for synthesizing core-shell TiO2/SnS2 nanostructures using titanium isopropox-

ide and tin chloride as precursors followed by calcining in oxidizing and Ar atmosphere. Characterization using

x-ray diffraction (XRD) revealed the formation of rutile phase of TiO2 and berndtite phase of SnS2 and high res-

olution scanning electron microscopy with energy dispersive spectroscopy(HRSEM-EDS) and high resolution

transmission electron microscopy (HRTEM) revealed the presence of TiO2 nano sphere and nanorods in the

rutile polymorph, coated uniformly with crystalline SnS2. Raman spectroscopy was carried out to study the

chemical bonds of the sample. Photoluminescence spectroscopy of the synthesized TiO2/SnS2 nanostructures

showed that the loss of intensity due to recombination in case of the core-shell nanostructure was diminished

when compared to pure TiO2 nanostructures. Further, diffuse reflectance spectra indicated that band gap tun-

ing of the TiO2/SnS2 core-shell nanostructure is possible unlike in the case of pure TiO2 nanostructures.
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In this paper we propose a compact photonic device that presents an improved emissivity on specific infrared

wavelengths intervals. Our structure is composed of an infrared (IR) thermal source and a plasmonic metasur-

face absorber.

We have used as a thermal IR source a chromium based meander resistor obtained using microfabrica-

tion techniques. This approach was chosen in order to have a compact infrared source for gas sensing

applications. The fabrication procedure of this resistor has been presented in [Kusko, M & Stan, G, 83-

84. 10.1109/SMICND.2017.8101161].The source is composed of 200 nm thick chromium layer patterned in me-

ander configuration, the line width is 100 µm and the resistor area is 1 square millimeter.

The plasmonic metasurface is tailored to attain almost perfect absorption [R. Tomescu et. al, Nanophotonics

andMicro/Nano Optics International Conference 2017, Abstract ID: 80] on narrow IR wavelengths intervals spe-

cific for certain gases that may be found in industrial infrastructures like methane or carbon dioxide. Our

metamaterial obtained by microstructuring, using photolithography and lift-off,consists of an array of metal

pillars on an amorphous silicon substrate. In order to achieve the specific absorption, we modeled the geomet-

rical parameters of the metallic elements such as diameters, heights and periodicity of the array, using the finite

differential time domain method.

Acknowledgment: This work was supported by a grant of the Romanian Ministery of Research and Innovation,

CCCDI – UEFISCDI, project numberPN-III-P1-1.2-PCCDI-2017-0419 / SENSIS – P3 – Infrared sensors for infrastruc-

ture security applications, within PNCDI III.”
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INTERNET OF THINGS predicted the connection of 20 to 30 billion devices to Internet by 2020. The achievement

of such numbers requires enabling building block technologies such as energy harvesting devices, actuators and

sensors. It is urgent to develop sustainable versatile functional materials flexible electronics and biomedical

applications.

In this work, novel multifunctional bionanocomposites with chitosan biopolymer as matrix and reduced

graphene oxide-magnetite (Fe3O4-RGO) particles as fillers are produced and studied targeting the magnetic

hyperthermia application. Graphene oxide is reduced simultaneously with the formation of the magnetite

nanoparticles. The fillers are added to the chitosan solution and the mixtures are cast to form films. A good dis-

persion of the fillers within the chitosan chains was obtained. The bionanocomposites combine an antioxidant

activity 9 times higher than pure chitosan film, with significant electrical conductivity and magnetic response.

The films mechanical properties can be tuned by the filler content, changing from elastic to flexible with in-

creasing filler loading. The magnetic hyperthermia evaluation showed an increment of films temperature of 40

ºC in 45 s. The combination of all these unique features, make these membranes suitable materials for magnetic

hyperthermia applications.
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Introduction

Horizontal guided growth was employed to obtain ZnSe@ZnTe planar nanowires [1]. The materials form radial

p-n heterojunctions that exhibit great optoelectronic properties, with dark currents below the detection limit

and upon illumination a rectifying behavior with photovoltaic characteristics. However, when interfacing such

high mismatched materials, epitaxial strain plays a key role on the modulation of optoelectronic properties that

will be discussed.

Methods

Guided growth of the heterostructures by VLS mechanism uses epitaxial relationships with sapphire substrates

cut in different directions, and thereby present different mismatches with the materials grown on top. An

extended study on crystallinity was done combining Aberration Corrected STEM together with Geometric Phase

Analyses and image simulation to study these relaxation mechanisms. Electronic behavior of the structures

was studied by performing simulations on the electronic properties at the nanoscale by using Nextnano3[2]

combined with STEM-EELS and the structural and strain analyses.

Results

The formed structures present complex strain relaxation mechanisms in order to relax the high mismatched

shell on top of the core of the nanowire that involve plastic and elastic deformations[3]. We have found how

morphology of the core directly affects the strain distribution on the material. In the case of circular cores (A-

Sapphire) a plane bending reaching 4º is created to relax the strain (Figure 1). On the other hand, this effect is

not observed when core morphology presents a planar faceting (C-Sapphire) (Figure 2).

Discussion

The strain induced plane bending created in such polar materials may create electrostatic potential barriers

that could affect the electronic properties of the designed devices (Figure 3). Understanding and controlling

these properties have a key role in the understanding of the performance of the material and further operation

of the final devices.

[1] ACS Nano 2017, 11, 6155−6166.

[2] J. Comput. Electron. 2006, 5,285–289.

[3] Nano Lett. 2014, 14 (11), pp 6614–6620.
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Cylindrical gate all around (CGAA) MOSFET has been studied and the body potential has been simulated and

studied. The center and surface potentials models are studied and a comparison is made between the two po-

tential behaviours for a CGAA MOSFET. Moreover, the channel doping concentration and the band diagrams are

obtained using the finite element numerical method by solving poisson’s equation in the cylindrical coordinate

system.
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Forr determine photocatalytic functions, porphyrin dyes were synthesized and structurally characterized using

1H NMR, 13C NMR, FT-IR and HR-MS spectroscopy. Based on these synthesized porphyrins, we prepared new

TiO2-porphyrin catalysts and the structures of these catalysts were confirmed by using SEM, TEM, solid-state

UV-visible spectroscopy, XPS, FT-IR spectroscopy and EDS analysis.

Determination and studies on the photodegradation of dyes, namely methylene blue suggested that the devel-

oped TiO2-porphyrin hybrid photocatalysts showed more effective catalytic functions for the degradation than

bare TiO2-anatase. Furthermore, TiO2-Zn-porphyrins showed better photocatalytic activity than nonmetalated

TiO2-porphyrins because of their high charge-transfer properties. Also, the stabilities of the TiO2-porphyrins

were evaluated by repeatability test and the corresponding findings were communicated and discussed.
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Li-ion batteries (LIBs) as a promising power source have received widespread attention, owing to their

convenient and good charge–discharge capacity. Suitable materials for electrodes for LIBs should have a high

surface area, excellent electrical conductivity and individual pore size. Combination of these properties with

controlled morphology and multifunctionality makes metal-organic frameworks (MOFs) to be the key research

subjects for design of LIBs. MOFs can be customized according to their final requirements; for example, by

selecting specific metal fragments and controlling the pore sizes.

Recently we have synthesized new ferrocene-containing porous MOF

poly-((µ2-4,4’-bipyridine-N,N’)-bis(µ2-1,1’-ferrocenediyl-bis(H-phosphinato)-acetone-nickel(II)) (Fig. 1). Accord-

ing to X-Ray analysis the pores can accommodate acetone molecules, thus, Li+ ions can also be easily included

into the MOF.

Figure 1. A fragment of crystal packing of MOF.

LIBs are based on intercalation/deintercalation of Li+ ion into/from the electrode. Deeper understanding of the

processes may be achieved by the use of quantum chemical computations. In this work possible locations of

Li+ ions in the MOF pores have been estimated by density functional theory. B3LYP functional was used in

combination with def-TZVP basis set [1]. Dispersion interaction was taken into account within the framework

of D3 approach [2]. It was shown that ferrocenyl moieties play a crucial role in intercalation of Li ions. Effec-

tive lithium binding originates from favorable cation–p interactions between Li+ and the negatively charged

cyclopentadienyl ligands of ferrocene.

This work was supported by the Russian Science Foundation (Grant No. 18-73-10139).

[1] A. Schäfer, C. Huber, R. Ahlrichs; J. Chem. Phys., 1994, 100, 5829.

[2] S. Grimme, J. Antony, S. Ehrlich, H. Krieg, J. Chem. Phys. 2010, 132 (15), 154104.
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Ever since its discovery in 1974 [Fleischmann, Chem. Phys. Letter 26, 1974], SERS has revolutionized the field

of Raman spectroscopy by demonstrating sensitivities down to single molecule [Nie, Science 275, 1997; Kneipp,

Phys. Rev. Lett. 78, 1997]. However, precise mechanisms which govern SERS are still poorly understood.

The semi classical approach [Kneipp, Phys. Rev. Lett. 78, 1997], which links the enhanced Raman scattering

to an enhanced incident E field, can predict the SERS intensity quite well at low excitation powers but fails

at moderately high excitation. Moreover, it is now possible to fabricate well-defined nanocavities with sharp

plasmonic resonances, which exhibit reproducible SERS signals. In these structures the local density of state

depends strongly on wavelength, modifying the response of the system as a function of the laser detuning. To

obtain a more accurate description of SERS and gain new insights on optically-induced vibrational dynamics,

a new approach based on the principles of cavity optomechanics was recently developed, which considers the

Raman active molecules as harmonic oscillators parametrically coupled to a nanocavity via their Raman polar-

izabilities [Roelli, Nat. Nanotech. 11, 2016; Schmidt, Faraday Discuss. 205, 2017]. This description predicts a

modification of the vibrational occupancy induced by the laser, with two distinct contributions. At low power,

“quantum backaction” is dominant. It is caused by the intrinsic asymmetry of the anti-Stokes vs. Stokes scatter-

ing rate, which privileges the Stokes process and causes an increase in the vibrational occupancy proportional

on laser power. In the regime of higher power and extreme Raman enhancement, the theory predicts the onset

of dynamical backaction, a nonlinear phenomenon which corresponds to sideband amplification under blue

detuned excitation. However, to reach this regime robust plasmonic cavities with gaps smaller than 5nm and

sharp resonances are required, thereby posing a fabrication challenge. Here we present a simple approach to

fabricate and test a structure which, with moderate effort and high reproducibility, may give nanocavities with

sub-5nm gaps. We also describe some important fabrication challenges and their respective solutions, followed

by SERS results using different molecules placed in the gap and propose modifications to further improve this

structure.
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Introduction:
Significantly, the earlier the detection of cancer, the better the chance of successful treatment. The urgent need

for a certified and credible tool for an early cancer diagnosis is one of the most formidable impediments to

reducing global cancer mortality. Herein we describe the development of a novel cancer mRNA-targeting DNA

hairpin-based fluorescent nanoprobe (DHFNP) for early cancer diagnosis. These have several advantages: high

uptake into cells, and biocompatibility without cytotoxicity.

Methods:

DHFNPs are composed of gold nanorods (GNRs) functionalized with a thiol-modified ssDNA oligonucleotide

hairpin (DNAhp) linked with a fluorophore label at the 5’ end and a thiol group label at the 3’-end. DHFNPs

were formed using salt-aging process to enhance electrostatic tugging between the negatively charged GNRs and

DNA. DHFNPs are designed to demonstrate high sensitivity to detect mRNA targets. We have created recognition

loops of DNAhp to be complementary to either oncogene (MYC) or tumor suppressor gene (TP63) mRNAs. In the

absence of targeted mRNA, the fluorescence of the probe is quenched by the fluorophore’s proximity to the gold

surface. When the targeted mRNA is expressed in a tumour, it hybridizes to the complementary ssDNA sequence

within the DNAhp, and this double-stranded conformation opens the hairpin structures. Subsequently, the

fluorophore moves away from the GNR surface and fluorescence is enhanced.

Results:
Our results indicate great hybridization performance of DHFNPs (MYC-Cy5 and TP63-AF488 nanoprobes) in

solution with complementary sequences of DNA, and in flow cytometry using a variety of different cell lines.

Notably, prostate PC-3 cancer cells and A549 lung cancer cells were shown to express the MYC gene 62-fold, and

TP63 gene by 12-fold higher than HEK293 cells and PC-3, chosen as a non target control. The sensitivity and

selectivity of DHFNPs were demonstrated to detect even 1 cell among 104 cells in a heterogeneous population

of mixed PC-3 and HEK293 cells or mixed A549 and PC-3 cells.

Discussion:
Our data indicate that DHFNPs are a sensitive and accurate cancer diagnostic tool with potential to detect cir-

culating tumour cells in blood samples that would improve diagnosis efficiency, monitoring of metastasis and

determine the effectiveness of chemotherapy.
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Graphene nanowalls (GNWs) are networks of “graphitic” sheets that typically appear vertically oriented on a

substrate. GNWs have attracted growing interest, for a wide range of applications, from energy storage, catal-

ysis and field emission to gas sensing, due to the their unique orientation, exposed sharp edges, non-stacking

morphology, and huge surface to volume ration. We have used an inductively coupled plasma chemical vapor

deposition (ICP-CVD) method like a main technique for GNWs growth. This is a promising technology for low

temperature GNWs synthesis. Our results show that, plasma seems essential for producing vertical alignment

of graphene sheets at the conditions of relatively low pressure and low temperature. Plasma conditions used

in our experiments reduce the growing temperature, promoting the vertical alignment of graphene nanostruc-

tures and leading to a huge number of defects, which facilitate their chemical functionalization.

In this study we propose a novel step�by�step bottom-up mechanism to explain the resulting morphology

of the graphene vertical nanowalls. GNWs growth mechanism would consist of a series of steps: 1) the fast

buffer layer formation (amorphous carbon —sp2 and sp3—), 2) the nucleation of sp2 crystalline structures over

the buffer layer forming sp2 ordered islands (mainly growing by the edges), 3) the coalescence of surface sp2

ordered structures, and 4) vertical nanowalls formation (resulting from the lifting of the edges of the mono-

layers due to the surface pressure associated with the incorporation of sp2 carbon). In order to analyze the

chemical species present in the plasma, we have used optical emission spectroscopy (OES). Scanning electron

microscopy (SEM) and Raman spectroscopy and X-ray photoelectron spectroscopy (XPS) provided additional

information on morphology, structure and chemical composition of the deposited material.

Sem image of gnws bar scale of 100nm grown on a stainless steel 304 substrate.jpg
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This research focuses on the environmentally safe approach of synthesizing binary metal oxide nanoparticles

of ZnWO4via green natural extracts of Hibiscus Rosa Sinensis. The biosynthesis approach is easy and cost effec-

tive because bioactive compounds chelate and reduce metal oxides to form binary metal oxide nanoparticles.

Photocatalysis has been regarded both as a green low-cost technology for degrading of organic pollutants by

changing them into non-toxic chemicals and as a promising alternative process for photovoltaic cells. X-ray

diffraction (XRD), X-ray photoelectron spectroscopy (XPS), fourier transform infrared spectroscopy (FTIR), ra-

man spectroscopy, and electron microscopy (EM) were used to characterize the phase, oxidation state, compos-

ites, and morphology. Direct energy gap ZnWO4 nanoparticles were determined by UV-visible absorption and

photoluminescence (PL) spectroscopy. In this research ZnWO4 will evaluate photodegradation performance

of methylene blue (MB) and methylene orange (MO) under UV light irradiation.The results indicated that as

prepared ZnWO4 was highly effective for the degradation of methylene blue and methylene orange. The degra-

dation rate of MB reached 98.03 % after 120 min and MO reached 96.07 % after 150 min of UV illumination. The

properties of ZnWO4 nanoparticulate electrodes was interrogated electrochemically by cyclic voltammetry and

electrochemical impedance spectroscopy. Electro analysis of nanoparticles was included in the determination

of charge transfer characteristics, redox potentials, Randel Sevcik distribution, standard current densities and

conductivity. Impedimetric studies that included nyquist modelling of cell responses to suitable equivalent cir-

cle and also the determination of the Bode electronic profile and frequency modulation of the reactivity of the

electrode systems.
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Multimodal nanomaterials integrate complementary chemical, optical, and physical functionalities into a sin-

gle nanoscale object, and have potential applications in numerous fields, such as biological imaging and data

storage. With a range of optoelectronic properties and a versatile surface chemistry, transition metal chalco-

genide nanomaterials are ideal multimodal platforms. Previously, we functionalised fluorescent CdSe/CdS/ZnS

quantum dots with a paramagnetic Gd3+ magnetic resonance contrast agent, with the resulting hybrid material

displaying an exceptionally high relaxivity per nanoparticle.1 Here, liquid-exfoliated 2H-MoS2 nanosheets were

functionalised simultaneously with luminescent Eu3+ and paramagnetic Gd3+ complexes (Figure 1).2 The lumi-

nescent and paramagnetic properties of both component lanthanides were maintained post-functionalization,

in addition to the semiconductor 2H-MoS2 phase. This work represents the first example of lanthanide com-

plexes being attached to MoS2 nanosheets. Future studies will explore the whole range of lanthanide elements

available for assembly on various two-dimensional surfaces, such as graphene.

References
1. S. McAdams, D. J. Lewis, P. McNaughter, E. Lewis, S. Haigh, P. O’Brien* and F. Tuna*,Chemical Communications,

2017 (76), 10500-10503. DOI: 10.1039/C7CC05537D

2. S. McAdams, E.A Lewis, J. Brent, S. Haigh, A. Thomas, P. O’Brien, F. Tuna, D. J. Lewis.* Advanced Functional

Materials. 2017(27), 1703646. DOI: 10.1002/adfm.201703646

Figure 1.png
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Polyynes, linear sp-carbon chains of finite length and displaying a sequence of alternated single and triple bonds,

have shown an appealing potential for the development of advanced materials and devices for energy and

electronic applications [1,2].

A simple, low cost and scalable production technique for polyynes is the submerged arc discharge in liquid

(SADL), where two electrodes inserted in a dielectric liquid are kept at low voltage and maintained in contact

for promoting an arc discharge locally sputtering the electrode material and forming a plasma. The liquid

rapidly quenches the plasma allowing also the formation of sp-carbon nanostructures. So far, the technique

has been mainly exploited in different organic solvents such as methanol [3].

In this work, we investigated in detail SADL in water which is a cheap and non-toxic solvent for the production

of polyynes.

Process parameters such as current (10-25 A) and voltage (20-25 V) have been studied to maximize the pro-

duction yield. The synthesized species were individuated by high-performance liquid chromatography (HPLC)

coupled with UV-visible absorption spectroscopy. Structural characterization has been performed by Raman

and surface enhanced Raman spectroscopy (SERS) and density functional theory (DFT) calculations have been

carried for the interpretation of the experimental Raman and UV-vis spectra.

As planned, we observed the presence of polyynes terminated by hydrogen (CnH2: n=4-16) that, thanks to their

different retention time in the chromatogram, have been separated in chain lengths thus obtaining size-selected

samples. As a SERS-active medium we exploited chemically made Ag colloids or Ag nanoparticles, directly pro-

duced in the solution by SADL using two silver electrodes. We analyzed polyyne stability in time whereas, to

understand the kinetic of their formation, we performed in situ SERS using an immersed fiber-optic probe cou-

pled with the Raman spectrometer.

Finally, in order to control the structure of polyynes and to increase their stability, we carried out preliminary

investigations on the effects of the discharge in water adding organic molecules.

[1] Casari, C. S et al. (2018), MRS Communications, 8(2), 207-219.

[2] Casari, C. S. et al. (2016), Nanoscale, 8(8), 4414-4435.

[3] Cataldo, F. (2005). Polyynes: synthesis, properties, and applications. CRC Press.
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The materials science world has been struggling for almost 40 years to develop and effectively utilize nano-sized

materials. The hype started in the 1980s with the development of Carbon Nanotubes (CNTs). Since that time,

other nanomaterials have been developed and put into industrial applications, but all of them have had similar

critical failing issues - e.g. high price, limited production capability, lack of performance, color change, agglom-

eration and difficulty of use. The industries working with advanced materials have long been hoping that at

some point they would be able to replace existing macro-sized additives with nano-sized materials. The impor-

tant aspect of this desire was to reduce the amount of material needed to get the same or better performance

from their products. It is well known that in the Aerospace and Automotive industry, for example, there is a

strong push to reduce the weight of materials going into aircraft and vehicles, and nanomaterial is one means

of achieving that.

NAFEN is a unique form of nanosized alumina monocrystals in γ-phase, dielectric and thermally stable at tem-

peratures up to 1200°C. NAFEN nanofibers, having an average diameter of 10 nm and a monocrystal length of

about 300nm, are produced from a patented industrial production process. This high aspect ratio is an impor-

tant feature to NAFEN’s capabilities to work as a reinforcing additive for polymeric materials. It also has a large

surface area (155m2/g), which is one of the features that make it possible for small concentrations of nanofibers

(less than 1% by weight) to make an impact on the targeted material performance.

Being a unique nano-platform, NAFEN could be easily modified by the procedure of surface functionalization,

and therefore, this particular feature sufficiently extends the use of the nanofibers to meet a diverse set of ad-

vanced materials applications. An example of such combination is the graphenized version of NAFEN, where

alumina nanofibers are encapsulated by the conductive and inert few-layered graphene. These hybrid struc-

tures were shown to be a promising material for a number of applications such as electrochemical energy

conversion; tough and electroconductive ceramic matrix materials; highly-sensitive electrochemical sensors;

3D-bioprinting and etc.
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Nano-based drug delivery systems have been developed in order to improve the charge density, drug delivery

efficiency, releasing in target sites, increase drug solubility, etc. Nanodiamonds (NDs) are considered excellent

carriers for drugs, proteins and genes due to its high absorbance capability and high biocompatibility. The

present work aims to develop a Tamoxifen (TMX)-loaded nanodiamond lactic acid complex (NDLA-TMX) and

explore the potential drug delivery in acidic environments befitting of cancer cells (6.5±3). The NDLA-TMX com-

posite was successfully obtained using NDs of 5.4 nm. The functionalization of the NDAL-TMX was corroborated

by Raman spectroscopy (Fig.1), noting the corresponding Raman peaks for NDs (1330 cm-1), LA (1440 cm-1) and

TMX (1590-1640cm-1). The composite had a hydrodynamic size of 1775 nm and zeta potential of -23-17 mV.

The Responsive release of TMX from the composite was investigated at pH of 6.5, 7 and 7.4, using phosphate-

buffered saline 20 mM. Released TMX was determined utilizing HPLC-UV-VIS at 250 nm. NDLA-TMX complex

showed a TMX loading of 79.05 µg TMX/mg NDAL and the highest amount of TMX was released at pH 6.5 (49.3%).

Whereas the lowest release was observed at pH 7.4 (4.8%) (Fig. 2). The electrostatic coupling between TMX and

the carboxyl and ester groups on lactic acid bridge is responsible for the pH-dependent release property. The

NDLA-TMX nanocarrier showed high drug loading efficiency and a sustained release for a prolonged period of

time. Thus, the NDLA-TMX complex may be suitable for cancer treatment. Financial support CONACYT 296401.

Abotaleb, M., et al. 2018. Chemotherapeutic agents for the treatment of metastatic breast cancer: An update.

Biomedicine & Pharmacotherapy. 101:458-477.

Mochalin, V. N., et al. 2012. The properties and applications of nano diamonds. Nature Nanotechnology. 7:11-23

Congreso raman.jpg Congreso cinetica.jpg

42



Applied Nanotechnology and Nanoscience International Conference 2018

Electrical carrier heating in graphene-phosphorene
heterostructures and its applications

- Oral - Abstract ID: 438

Prof. Maxim Ryzhii 1, Prof. Taiichi Otsuji 2, Prof. Victor Ryzhii 2, Dr. Dmitry Ponomarev 3, Prof.
Vladimir Mitin 4, Prof. Michael Shur 5

1. University of Aizu, 2. Research Institute of Electrical Communication, Tohoku University, 3. Institute of Ultra High Frequency

Semiconductor Electronics of RAS, 4. University at Bu�alo, 5. Rensselaer Polytechnic Institute

Unique properties of graphene (G) and phosphorene (P), i.e., a few-layer black phosphorous stacks, and recent

advances in their technology present a new opportunity for developing effective electronic and optoelectronic

devices. Forming the hybrid GP heterostructures with the G-layers exhibiting the gapless energy spectrum and

enhanced electron (and hole) mobility and the P-layers with a rather flexible band structure, opens remarkable

prospects for novel heterostructure devices.

In this communication, we analyze theoretically two devices based on the GP heterostructures: the field-effect

transistor (GP-FET) with the negative differential conductivity (NDC) of the source-drain GP channel and the

electro-optical modulator of the terahertz (THz) radiation based on the GP-FET. The structure of the GP-FET un-

der consideration and its band diagram are shown in figure 1(a). The operation of the GP-FETs is associated with

the real-space transfer (RST) of the light carriers in the G-layer, heated by the source-drain electric field, to the

P-layer with rather heavy carriers [see figures 1(b) and 1(c)]. Such an RST leads to a substantial reinforcement

of the light carrier scattering on the heavy carriers in the P-layer, which, in turn, results in a drastic drop of the

G-layer conductivity. The latter can enable the GP-channel NDC. The instability of the steady-state source-drain

dc current associated with the NDC might be used for generation of electromagnetic radiation. The effect of

NDC might be also used in logical circuits.

We also demonstrate that a roll-off of the GP-channel conductivity under the source-drain electric field results

in a substantial decrease in the absorption of the THz radiation propagating along the GP-FET structure. This

can be used for the THz radiation modulation switching between the off- and on-states at zero electric field

(source-drain voltage) and sufficiently strong field, respectively.

Fig1 structure and energy band diagrams of gp-fet.jpg

43



Applied Nanotechnology and Nanoscience International Conference 2018

Effect of chemical modification on structure and properties of
electrospun nanofibrous membranes.

- Oral - Abstract ID: 122

Prof. Pavla Capkova 1, Mr. Petr Ryšánek 2, Dr. Marek Malý 2, Dr. Martin Kormunda 2, Dr. Zdeňka
Kolská 2, Dr. Marcela Munzarová 3

1. J. E. Purkyne University in Usti nad Labem, 2. J.E. Purkyně UNiversity, 3. Nanovia, Ltd Litvínov

One-step procedure (i.e. modifying agent in spinning solution) is the most common way of functionalization of

electrospun polymeric nanofibrous structures. In such a case the key question is: How efficient is the modifying

agent in the nanofibrous composites ? For the maximum efficiency we need modifying substance (antimicrobial,

wound healing … ) on the surface of nanofibers. For special purposes like air/water filtration the stability of

composite is crucial. In this presentation we analyze in details the effect of modifying substance in spinning

solution on structure, phase composition, morphology of nanofibers and on permeability and antimicrobial

activity of polyamide_6 (PA6) and polyvinylidene fluoride (PVDF) electrospun nanofibrous membranes modified

by Chlorhexidine (CHX), 1-dodecyltrimethylamonium bromide (DTAB) and benzyltrimethylamonium bromide

(BTAB).

Conclusions:

• XPS spectroscopy and electrokinetic measuments confirmed the presence of modifying substances on

the surfaces of PA6 and PVDF nanofibers (see table 1 for PA6 and figure 1 for PVDF).

• XRD profile analysis showed that modifying agent in spinning solution did not affect significantly the

crystallographic phase composition of PA6 and PVDF.

• Chemical modification resulted in increase of nanofiber diameters (depending on concentration of modi-

fying agent. Maximum increase of fiber diameter observed in case of BTAB has been explained by molec-

ular modeling.

• Molecular modeling also revealed the stability of composites by calculating interaction energy between

nanofibers and molecules of modifying substance (see table 1 last col.) and figure 2.

• The best antimicrobial efficiency exhibits CHX and DTAB.

Table 1. Effect of modification on fiber diameter, air permeability and zeta potential of nanofibrous membrane.

(Concentrations of modifying substance in spinning solution: 0.1wt% for CHX or 0.5wt% for DTAB a BTAB.) Last

column: interaction energy with PA6.

Figure 1: Result of XPS: decreasing Fluorine F1s peak intensity with increasing DTAB concentration clearly

confirmed the surface localization of DTAB on PVDF nanofibers: pure PVDF (square), PVDF/0.5wt% DTAB (circle)

and PVDF/1wt% DTAB (star).

Figure 2: Result of modeling: flat-lying molecules of DTAB and the brush surface with molecules BTAB on PA6

surface, explain the increase of fiber diameter and low interaction energy in case of PA6/BTAB.
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Several approved drugs and a huge number of developmental pipeline pharmaceuticals are poorly water solu-

ble molecules, thus solubilizing strategies are needed to enhance drug therapy.

We demonstrated that nanocellulose (NC) hydrogels can be loaded with a large amount of lipophylic drug (clo-

fazimine, CFZ) and that the co-loading of a surfactant (Tween 20) is an effective way to release the compound

as well as to increase its solubility.

Hydrogel drug carriers were formed upon preparation of a suspension containing NC (obtained by cellulose

pulp oxidation), CFZ, Tween 20 and ethanol. We prepared several formulations differing in the amount of CFZ

and Tween 20. The beads are formed by dropping the suspensions in a 1M CaCl2 solution and the drug release

was studied spectrophotometrically using both ethanol and water.

We used ethanol as a model solvent to study both the interactions among the various hydrogels components

and the CFZ release kinetics.

During the drug out-diffusion the spectral shape of the released CFZ is modified and a bathochromic shift is

observed (see figure below). We demonstrated that, as long as there is an excess of CaCl2 inside the gels, CFZ

is released coordinated to the ions; when the excess of ions is completely consumed, the spectrum of the drug

recovers the shape it has when CFZ is dissolved in ethanol (see figure below, black line).

CFZ release kinetics show non-fickian profile and we hypothesized that, during the drug out-diffusion, the

hydrogels structural/mechanical properties may change.

The main results ofthis work are:

1. beads prepared through external ionotropic gelation exhibit high drug-loading capacity (up to about 40%

w/w on dry basis);

2. by incorporating both the drug and the surfactant inside NC-hydrogels, the CFZ water solubility increases

by about 50 times;

3. the amount of surfactant loaded in the gels can be used to tune the amount of CFZ released in water.

Spectral modification of cfz released from nc-hydrogels.png
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The improvement of composites with physical properties that can be controlled is a increasing demand in the

science of materials. Magnetorheological fluid (MRF) is dispersion of highly magnetizable microparticles in a

non-magnetic carrier fluid and when it is under an external magnetic field, can be changed from a fluid-like

state to a solid-like state. This effect is due to the preferential aggregation of the microparticles that leads to

the formation of chain-like structures in the direction of the applied field. The thermal properties of these

materials can be enhanced by loading the MR fluid with carbonaceous nanostructured materials and applying

an external magnetic field. Carbon nanofibers (CNF) represents a nanometric material and has been shown

that its incorporation in a matrix can improve its physical properties.

The thermal properties of MR fluids based carbonyl iron powder (CIP) loaded with carbon nanofibers under the

influence of low intensity and homogeneous magnetic field were studied in this work. The thermal diffusivity

of the samples was determined by a photopyroelectric technique with a sample thickness scan and the thermal

conductivity was calculated and studied as a function of the CNF a CIP volume concentration and the intensity

of the applied magnetic field. Due to the high thermal conductivity of the CNF, a low loading percentage is

needed to obtain significant growth in the thermal conductivity of each sample. The analysis of the thermal

conductivity was analyzed through the Lewis-Nielsen model that considers the maximum concentration and

a form factor relative to structures formed in the sample. The results show that the heat transport depends

strongly on volume fraction of CNF and in the absence of a magnetic field, the MR fluid at 5% of CIP shows an

outstanding increase in thermal conductivity respect to the matrix due to the presence of CNF, achieving an

increase up to 3 times with 2 % of CNF volume concentration. However, when the magnetic field was applied,

the enhancement in thermal conductivity decreases.
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Introduction
The 3D reconstruction, by Electron Diffraction Tomography (EDT), of the reciprocal space of homogeneous III-

V semiconductor nanowires (NWs) shows some peculiar features that have been revealed, to our knowledge,

for the very first time. The aim of the present work is to correlate these features with the atomic scale analysis

of structure, chemical composition and strain distribution in cross-sections of nanowires of different materials,

showing different structures and morphologies.

Methods
Three batches of NWs have been grown by Au-assisted Chemical Beam Epitaxy, as shown in Table 1.

EDT, a recent crystallographic technique usually used for structure solution and for phase identification on a

local scale, is also a powerful and versatile visualisation tool of the 3D reciprocal space, allowing to observe

very weak features like diffuse scattering.

Results
In the observed NWs the spots have a 3D shape which is not spherical, but it resembles a star with 6 or 4

branches depending on the sample, as shown in Figure 1 and described in Table 2.

Discussion
The most obvious idea for explaining these stars is the shape effect. But considering the dimension of the star

branches observed on the diffraction patterns and in the 3D reconstructions, the stars should be determined

by a phenomenon acting at a much smaller scale of about 6-8 nm, while the diameter of our NWs is around

100 nm. Possible hypotheses on the star nature are local strain due to lateral growth, chemical inhomogeneity

and or defects.

In order to investigate all these possibilities, we are supporting EDT measurements with local imaging and spec-

troscopic techniques like atomic resolution aberration corrected Annular Dark Field Scanning Transmission

Electron Microscopy, Electron Energy Loss Spectroscopy and Geometric Phase Analysis performed on cross-

sections. These new techniques, showing unprecedented resolution and performance allow us to observe nano-

materials with a different perspective, noticing novel features that could not be observed until now. All these

advances open a new way to better understand the surrounding world at the nanoscale.
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Modern ARPES analyzers provide a high degree of parallelization in data acquisition, recording hundreds of

energy and angle channels simultaneously. Additionally, integrated deflectors enable users to perform angle

scanning perpendicular to the analyzer’s entrance slit to record (kx, ky, E) data sets without sample rotation.

However, the design of conventional analyzers implies a limited acceptance angle and corresponding accessible

momentum space volume. Due to the trade-off between acceptance angle and angle resolution multiple changes

in sample position and lens modes are necessary during a typical high resolution ARPES experiment.

The new KREIOS 150 Energy Analyzer uses an extractor zoom lens design to overcome these limitations. This

new lens provides a full solid acceptance angle with highest angular resolution. In contrast to standard ARPES

measurements with conventional hemispherical analyzers, electronic structure data from and beyond the 1st

Brillouin zone is recorded without any sample movement. In addition the lens of such an instrument can work

in a lateral imaging mode for microscopy as well. This enables navigation on the sample and reduces the size

of the area under investigation in ARPES down to a few micrometers in diameter. This combination of large

acceptance angle, high angular resolution and small acceptance area, makes this instrument the ideal tool for

electronic structure studies on small samples or sample areas. The design is compact with a straight optical

axis.

The capabilities of this instrument were tested at the UE 56/2 at the Bessy II synchrotron in Berlin.

Specification tests show excellent angle and lateral resolution as well as small spot capability down to 2μm FOV.

Subsequently real live samples like Graphene on Germanium were measured. Even on macroscopically rough

surfaces like Graphene on NbSe2 excellent ARPES and X-PEEM results could be obtained. By taking advantage

of the small spot capability of the KREIOS 150 meaningful band structure data has been recorded on such patchy

samples.

Acknowledgements: We thank Yu. Dedkov (University of Shanghai, China) and M. Fonin (University Konstanz)

for providing beamtime and samples for the measurements with KREIOS 150 at BESSY II.
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In recent years, applications of nano-particles to medical diagnosis and medical treatment have been studied

intensively. Increasing attention in particular has been devoted to drug delivery system (DDS). There are vari-

eties of DDS technologies and a very significant number of DDS medicines already launched out in the world.

Important things to note is that the size and pharmacological properties of them are key factors for DDS use.

Researchers have an array of tools for DDS particle analysis, including scanning, transmission or atomic force

microscopy (SEM/TEM/AFM); dynamic light scattering (DLS); nuclear magnetic resonance (NMR); and sundry

spectrometry techniques, but they all have a variety of limitations, including complex sample preparation or

the difficulty of analyzing enough particles to get a statistically significant result. Additionally, the analysis for

sometimes must be performed even in preservation liquid solutions.

Integrating a polarization interferometer into a nonlinear confocal microscope, we have developed

polarization-interferometric nonlinear confocal microscopy in order to analyze a single nano-particle doped

with organic chromophores in liquid solutions. We have been focusing on spectroscopic analysis of the single

polymer DDS nano-particle with a polarization-interferometric nonlinear confocal microscope to analyze the

nano-particle at high CTF (Contrast Transfer Function). The optical microscopy is a label-free imaging tech-

nique allowing visualization of transparent single nano-particle with CW (Continuous Wave) oscillators and

simple optical elements. MEMS (Micro Electro Mechanical Systems) components included facilitate the control

of the laser beam that is necessary to scan the sample in nanometer scale.

We demonstrated imaging spectroscopy of the single 200-nm nano-particle by vectorial polarization-

interferometric technique that performs the electric field subtraction of the scattered light from tens-of-

nanometer-scale target and the reference light. The subtraction processing suppresses a background-biased

electric field. Internal fine structure of nano-particle shines out against the dark background with high con-

trast. We have succeeded in evaluating the DDS nano-particle’s surface as well as its internal nano-structures.

Also, polarization analysis estimated the molecular density, molecular orientation and refractive index differ-

ence between major and minor axes.
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Multifunctional nanocomposites based on graphene and derivatives have the potential to promote cell adhesion,

proliferation and differentiation opening new possibilities for applications in theranostics and tissue engineer-

ing. Regarding the intrinsic exceptional properties of both graphene oxide (GO) and hydroxyapatite nanoparti-

cles (HapNP) it is anticipated that resulting nanocomposite will promote synergic properties that can be of major

impact on bone mineralization. Moreover, it is well known that zinc ions can be used to handle the properties of

the HapNP, and in small quantities, zinc ions may bring additional biological functions such as, immunological

modulation, antibacterial properties and stimulatory effect on bone formation. Taking into account these facts

the present work aims at developing multifunctional reduced-GO platforms loaded with Zn-doped HapNP and

evaluated the influence of these modified additives on bone mineralization process.

The HapNP were doped with Zn ions by hydrothermal synthesis method at 180ºC with simultaneous GO reduc-

tion. The obtained reduced-GO/Zn-HapNP nanocomposite were prepared using a one-step process by assem-

bling Zn-HapNP with different concentrations of GO.

The morphology and physical chemical properties of the Zn-HapNP as well as the reduced-GO/Zn-HapNP com-

posite nanostructures were evaluated by TEM, FTIR and Raman spectroscopy, and DRX. It was observed that

Zn-Hap was well dispersed on reduced-GO sheets and presents a prismatic rod-like shape. To evaluate the bio-

logical response and the stimulatory effect on osteoblastic cells the developed reduced-GO/ZnHap nanoplatform

were cultured with MG63 osteoblastic cells and the obtained results were compared to blank Hap nanoparticles.

The results point out that reduced-GO/ZnHap multifunctional nanocomposite have potential to be used for fab-

ricate composite scaffolds to bone tissue repair or could be used to design a bone graft material.
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In this study, the light interaction with PtSe2 is studied. The optically excited carriers in PtSe2 dissipate their

energy as the heat to the lattice vibrations or electrical current to the electrons. In order to assesses, how the

incident light energy is divided into the heat and the electrical current, PtSe2 is partially suspended on SiN

substrate to eliminate the heat conduction from PtSe2 to the substrate. A focused laser illuminate the partially

suspended PtSe2. Studying the power-current relation using the power law we observe at low laser power

the mechanism of photocurrent due to photoelectric effect. However as the laser power is increased, heat is

generated in the sample due to photothermal effect, the photothermal effect results in a change in the coefficient

of the power-current relation. Further analysis of the photocurrent as a function of laser power and electrical

input will enable us to understand the contribution of photoelectric and photothermal effect in our devices.

Temperature dependent measurements allow us to estimate the rise of temperature in our sample at various

laser power which show that at high laser power the temperature of the sample can increase to as much as ~3K.

The possibility of these mechanism coexisting at the same time or one being dominant over the other is being

investigated. Understanding the interaction between the two processes will allow for more efficient device

structure and performance from a highly promising material.

a device schematic b device image c iv

characteristic of device d tcr of device .jpg
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Graphene is one-layer carbon atoms arranged in a hexagonal lattice, which has many superior properties such

as mechanical strength, specific surface area, heat and electron conductivity, and high transparency. For the

past decades, most researchers have worked for the development of defect free graphene, because graphene

often lose its inherent properties even by small defects. However, when graphene is used for catalytic applica-

tions such as protective layer of nano metal catalyst, proper amounts of defects can boost the catalytic perfor-

mance. For the synthesis of porous graphene shell, we have developed single-step chemical vapor deposition

(CVD) technique. We have synthesized core-shell type catalysts consisting of Pt or Pt-Co alloy nano-core with

porous graphene envelope. The synthesized Pt-graphene or (Pt-Co)-graphene core-shell catalysts showed high

performance with long-term stability in applications for fuel cell electrode catalyst, secondary battery electrode

materials, and hydrogen evolution reaction catalyst. Porosity of graphene shells can be optimized by control-

ling the amount of pyridine added during single-step CVD synthesis. Atomic-scale analysis of core-shell nano

catalysts was performed using TEM, STEM and EELS.
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Introduction

Nanotechnology in medicine and in drug delivery is set to spread rapidly. Polymeric nanoparticles (NPs) have

attracted interest as delivery vehicles for compounds, with the potential to overcome issues such as poor drug

solubility, cell permeability and unspecific cytotoxicity. PolyD-L-lactide-co-glycolide (PLGA) covered with chi-

tosan (CS) represents an option for drug delivery and 18-β-Glycyrrhetic Acid (18-β-GA), extracted from Glycir-

rhiza glabra, is an ideal modulatory compound due to its anti-inflammatory and anti-carcinogenic properties.

In this study, utilizing the ability of CS-PLGA-based NPs to entrap and release bioactive molecules we evaluated:

a) Cytotoxic effect of 18-β-GA on HEPG2 (human hepatocarcinoma cell line), both in free and encapsulated form.

b) The correlation between cytotoxicity and 18-β-GA intracellular concentration.

Methods

• PLGA NPs were produced using a one-step osmosis based methodology (patent Sapienza University n°

RM2004A000555) and were successively coated with CS.

• MTT test was used to determine the TC50 of 18-β-GA. This value was used for Electric Cell-substrate

Impedance Sensing (ECIS) assay.

• ECIS test cells are grown in special culture chambers on top of opposing, circular gold electrodes. A con-

stant small alternating current was applied between the electrodes and the potential across is measured.

The insulating properties of cell membranes determines an increased electrical potential between the

electrodes. Cell proliferation was monitored for 1 week.

• HPLC technique was used to determine the intracellular concentration of 18-β-GA able to provoke cell

mortality.

• Data were expressed as mean ± SD. Analysis was performed by ANOVA. All experiments were performed

in triplicate

Results

The 18-β-GA-NPs formulation decreases the toxic effect of 18-β-GA on HEPG2 (Fig1).

This effect is probably caused by the differences in intracellular drug concentration of the two formulations (as

showed in Fig2 ). In fact the NPs penetrate rapidly inside the cells, but due to the completely different kinetic

profile of drug release, its accumulation in the cell may be reduced.

Discussion

The results highlighted the possibility to control the amount of bioavailable 18-β-GA from NPs, succeeding in

a prolonged retention profile of the drug with important consequences on cell mortality. This result can open

interesting therapy applications.
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Indium phosphide quantum dots passivated with zinc sulphide in a core/shell architecture (InP/ZnS) with dif-

ferent surface chemistries were introduced to RAW 264.7 murine “macrophage-like” cells to understand their

potential toxicities. The InP/ZnS quantum dots were conjugated with an oligonucleotide, a carboxylic acid, or an

amino-polyethylene glycol ligand before being introduced to cells to determine cytotoxicity and cell prolifera-

tion via a metabolic assay. Membrane integrity was measured through the production of lactate dehydrogenase

and fluorescence microscopy showed cellular uptake. Although all quantum dots exhibited cytotoxic behaviour

less than that observed of cadmium- or lead-based quantum dots, there did appear to be a ligand sensitivity. In

particular, the amino-polyethylene glycol conjugated quantum dots proved to possess the highest cytotoxicity

examined here. Low oxidative stress and superoxide production were measured as 10% at 24 h and 20% at 48

h in all tested quantum dots with different surface chemistries. This may be related to the increase in lactate

dehydrogenase production (~90%), which indicates membrane disruption. This provides quantitative evidence

that InP/ZnS quantum dots can offer a safer alternative for bioimaging or in therapeutic applications.

Cell viability 24 and 48 h .jpg Gsh production.jpg

If of cells exposed to qds.jpg
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Developments in the controlled synthesis of semiconductor nanocrystals (NCs) have afforded NCs with tai-

lored shape-control. The controlled NCs with site-selective surface modification are a key approach in the pro-

grammed self-assembly of inorganic colloidal materials. Self-assembly of NCs often leads to interesting property

such as carrier transportation and charge separation. This study demonstrates a simple methodology to gain

self-assemblies of NCs with anisotropic shapes through end-to-end attachment.

Here, we report a simple method to prepare assemblies of semiconductor nanorods (NRs) through end-to-

end self-assembly. Short-chained water-soluble thiols were employed as surface ligands for CdSe NRs having

a wurtzite crystal structure. The site-specific capping of NRs with these ligands rendered the surface of the

NRs amphiphilic. The amphiphilic CdSe NRs self-assembled to form elongated wires by end-to-end attachment

driven by the hydrophobic effect operating between uncapped NR ends. The end-to-end assembly technique

was further applied to a variety of NCs with different shapes and compositions.

Fig1. schematic mechanism for the 1d assembly of cdse nrs and self-assemblies of ncs with different shapes

and compositions.jpg
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Whereas nanowire has been regarded as prospective material structure for advanced photonic devices, an

application to infrared sensor is still constrained by its the bandgap energy. In this study Ge which is compatible

with cutting-edge CMOS technology has been fabricated in the form of Ge/Si core/shell nanowire for the sake

of IR detector. The present nanowire device shows quite large photosensitivity at λ ~ 2.8 μm which is short-

wavelength infrared (SWIR) beyond the absorption edge of Ge. The detection mechanism is analyzed through

the investigation of energy band structure at the heterojunction of Ge nanowire and Si substrate.

The present device is designed to include single nanowire grown on highly p-doped silicon by chemical va-

por deposition as shown in figure 1. The diameter of Ge core nanowire is 20 nm and the thickness of Si shell

encompassing the core is 3~4 nm. Based on photocurrent characteristics, the energy band structure of the het-

erojunction is investigated using thermionic transport model.

The bandgap energy of Ge (Eg = 0.66 eV) restrains from the detection of longer wavelength infrared than the

absorption edge (c.a. λ ~ 1.8 μm). Interestingly, however, the present Ge nanowire shows photocurrent at λ ~ 2.8

μm as shown in figure 2. This result implies that the absorption edge is extended to the longer side. The present

device shows quite big photosensitivity of 35 A/W.

Fermi levels of both Ge nanowire and Si substrate are derived as 0.12 eV and 0.07 eV below their own valence

band edge. The measured current density exactly follows the heterojunction diode rather than Schottky junc-

tion model. We can complete the energy band structure of Ge/Si core/shell nanowire on p+ Si substrate both

using the derived parameters and the feature of Ge-Si heterojunction. We note that the barrier potential energy

of charge transport is as small as 0.37 eV corresponding to the absorption edge of c.a. 3.3 μm. As a result the

internal photoemission of holes makes it possible to carry out photocurrent when the wavelength of incident

infrared is 3.3 μm or shorter.

Figure1 dwsuh.png

Figure2 dwsuh.png
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Introduction: Key Enabling Technologies (KETs) provide the basis for innovation in a range of products across

all industrial sectors. However, one of the major weaknesses of Europe with regards to them lies in the difficulty

of translating its knowledge base into marketable goods and services. IZADI-NANO2INDUSTRY Project takes this

challenge and, proposing different solutions based on KETs such as nanotechnology, advanced materials and

manufacturing, contributes to overcome the barriers that nano-materials are facing to get introduced in the

market.

Methods: conventional materials and injection moulding, casting and coating manufacturing processes are

improved by nanotechnology and combined in three innovative PILOTS at different existing production plants:

• TRIBONANO Pilot: nanostructured powders for metallic cermet coatings and thermal spray technology

for solid state deposition

• HARDCAST Pilot: nano-reinforcements added and dispersed via master-pellets in a new, low cost and

safe gravity casting process

• ESTCRATCH Pilot: nanoreinforced thermoplastic based on masterbatches and inserts with nanotextured

surfaces for injection moulds.

Results: new performance-enhanced components for the construction and agricultural machinery sector and

the automotive one are produced at industrial scale, reaching

• TRIBONANO Pilot: nanostructured coatings with improved ductility, toughness and sinterability, in-

creased strength and resistance; metallic parts (valve plate of hydraulic motor) with increased mechan-

ical efficiency; subsequent reduction of fuel consumption and CO2 emissions.

• HARDCAST Pilot: nano-added material with 30% increased tensile properties maintaining ductility in

comparison with standard ductile cast iron one; possibility for lightweight concepts and subsequent con-

sumption/emission reduction; reduction of the component (swash plate of hydraulic motor) production

phases and of the related costs.

• ESTCRATCH Pilot: PMMA with improved scratch resistance more than 140% compared to standard one,

low colour variation of the material; reduction of parts’ (b-pillar) production phases and costs, greener

manufacturing process, improved recyclability of the parts.

Discussion: proposing technological solutions with minimum necessary changes to existing production lines

and able to reduce production phases and costs can improve the acceptance of KETs by the industrial sector, so

overcoming that innovation gap identified as the European ‘Valley of Death’.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme

under grant agreement No 686165.
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The detailed understanding and control of the properties of quantum matter at the nanoscale, sometimes even

down to the atomic scale, is one of the driving forces of the ongoing nanotechnology revolution. Key nano-

materials of this revolution are quantum materials (QMs), and include graphene, transition metal dichalco-

genides (TMDs), and topological insulators (TIs). These materials have the potential to provide novel quantum

technologies that are anticipated to drive the next transformation in data processing, storage, and low-energy-

consumption electronics, as well as enabling radically new approaches to computation based on manipulation

of topologically protected quasiparticles.

The discovery of these materials has the potential for novel quantum technologies that could drive the next

revolution in data processing and storage as well as in low-energy-consumption electronics. Moreover, advances

in our understanding quantum materials might enable radically new approaches to computation, for instance

based on the manipulation of topologically protected quasiparticles.

The attractiveness of quantum materials come with immense challenge to understand and exploit their prop-

erties. Indeed, many of the most fascinating properties in recently discovered QMs still defy explanation, and

therefore cannot be fully exploited technologically. An important limitation in this respect is the difficulty in

accessing the relevant structural, chemical and electrical information at the atomic scale, as well as their mu-

tual interplay. The fabrication, design, and characterisation of quantum materials are restrained by the specific

analysis techniques at our disposal. The majority of methods used, while highly successful, can still be signifi-

cantly improved in order to further boost the discovery, study, and optimisation of new quantum materials.

In this talk I will present new avenues for the understanding of the exciting properties of QMs by exploiting recent

breakthroughs in Electronmicroscopy(EM) and present the results of recent studies about strain-dependent edge

structures in MoS2, a material that belongs to the TMD family. In turn I will provide feedback for both the design

of novel QMs with optimized functionalities and for boosting further progress in EM capabilities.

Atomically-resolved stem image of an mos2 layer.jpg
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Electrodeposition represents a convenient, low cost way to fabricate ZnO nanostructures in a straightforward

manner. The interplay of bath composition, temperature, deposition potential and substrate lead to tailored

morphology and structure of the deposit. ZnO is a versatile, polymorphic material and one can obtain easily

nanostructures with shapes ranging from prisms and platelets to wires and ribbons. There are many applica-

tions where nanostructures’ shape can be exploited for improved performance one being in the field of photo-

catalysis.

In the present work we describe our approach in fabricating hierarchical structures starting from metal-

ized fiber based electrodes. Thus, electrospinning was employed to fabricate thin transparent polymer fiber

webs. These were further coated with a metallic layer by DC sputtering, leading to transparent, flexible elec-

trodes. Electrodeposition of ZnO was employed during the next step in order to develop hierarchical structures

with different shapes of nanostructures. A correlation between the nanostructures’ shape, structure, optical

and wetting characteristics and its photocatalytic properties was made.
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Mesoporous silica nanoparticles (MSNs) offer a biocompatible multifunctional platform with intrinsically

high surface area and porosity that able to deliver drugs such as chemotherapeutic agents, antibiotics, anti-

inflammatory molecules. One of their main advantages is their ability to be used for both hydrophilic active

agents and poorly water soluble drugs by increasing their solubility. MSNs readily accommodate stimulus-

responsive functionalization to enable on-command release of drug cargo in response to a variety of stimuli

including light, pH, temperature, magnetic field or intermolecular interactions [1-3].

In this work, controlled drug delivery system consisting on different strength and type of intermolecular in-

teractions between the MSNs surface and drug molecules will be presented. Mesoporous silica SBA-15 was

synthesized and its surface modified with different polar and nonpolar groups such as: amine (-NH2), thiol

(-SH), isocyanate (-NCO), methyl (-CH3) and phenyl (-Ph). Prepared materials were used as supports for anti-

inflammatory drug naproxen. Successful modification, incapsulation of the drug and stability of the carriers

were monitored by the combination of different analytical techniques such as elemental analysis (EA), infrared

spectroscopy (IR), thermogravimetry (TG), transmission electron microscopy (TEM) and nitrogen adsorption

measurements (see Fig. 1). The naproxen release study from the prepared carriers was performed into two

simulated body fluids with different pH: the simulated gastric fluid (pH = 2) and the simulated intravenous so-

lution (pH = 7.4). Results of naproxen release clearly confirmed the influence of pH and functional groups on

the naproxen release.
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Fig. 1 Nitrogen adsorption/desorption isotherms (left) with corresponding surface areas (right) of surface mod-

ified materials (a) and carriers after naproxen adsorption (b).
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Fig. 1 nitrogen adsorption-desorption isotherms left with corresponding surface areas right of surface

modified materials a and carriers after naproxen adsorption.jpg
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Indigo carmine (IC) is known as high toxic dye in the indigoid dye class. Contact with skin and eyes will cause

irritation, but indigo carmine can also cause permanent injury to the cornea. Mediated electrochemical oxi-

dation (MEO) process is a method for the degradation of organic pollutant indigo carmine dyes. The aim of

present work is to investigate the effect of cell potential, degradation times and mediator concentration. The

experiments were studied using batch electrolysis cell in laboratory scale. In this report, the results were found

that the degradation efficiency nearly 100 % within 30 minutes and cell potential 3,0 volt. The optimum con-

centration of the mediator was found at 0.025 M Ce2(SO4)3 solutions. The result of degradation was analyzed

by measuring the oxidation peak currents of indigo carmine using voltammetry. The effect of mediator con-

centration on the percent IC degradataion of the MEO process is given in Figure 1. From Figure 1 it can be seen

that, the maximum degradation percentage was seen in the 0,025 M cerium(III) sulfate. The higher concentra-

tion after 0,025 M tend to provide constant value. This may be due to the reason that the diffusion layer on the

electrode surface becomes thicker as the cerium concentration increases and thus inhibits the formation of Ce

(IV) oxidant which is used for indigo carmine degradation.

Fig. 2 shows that the higher potential will increase the value of the current used in the electrochemical reaction.

Increasing the current value will cause the electron transfer process to be faster so that the formed oxidant

Ce (IV) becomes more optimum. The percentage difference of degradation among all the potentials was only

slightly different therefore 3 volts was used as the optimum potential for degradation. Besides that reason using

small potential can reduce the energy consumption.

Fig.3 shows that increasing of time make the degradation process will be longer so that indigo carmine in the

cell will continue to be oxidized into smaller molecules with Ce (IV) mediator. Based on the above results the

optimum time obtained is at the time of degradation for 30 minutes.

Fig 1..png Fig 2..png
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Introduction
Palladium nanostructures have gained great interest in the recent years, due to their catalytic properties such

as hydrogenation, C-C bond formation and oxidation, prodrug activation, etc. 1. Catalytic nanomaterials show

enormous potentiality in nanomedicine as radical scavengers, due to their antioxidant properties 2. In this work,

we explored the use of Pd nanoparticles (PdNPs) in nanomedicine as antioxidant nanozymes, taking advantage

of the cellular model of an oxidative stress-related disease, namely cerebral cavernous malformation (CCM).

Methods
Pure, monodisperse citrate-capped PdNPs of 8 nm diameter were synthesized and thoroughly characterized. A

systematic characterization of their superoxide dismutase (SOD)-, catalase (CAT)- and peroxidase (HRP)- like ac-

tivities in cell-free environment were performed. A systematic toxicity assessment was performed. Finally, to

test the hypothesis that citrate-capped PdNPs can act as a scavenging material in biological systems, PdNPs

were tested on the cellular model of a cerebrovascular disease, namely Cerebral Cavernous Malformation

(CCM), characterized by an abnormal angiogenesis and associated with a significant increase in intracellular

reactive oxygen species (ROS) levels.

Results and Discussion
We demonstrate that Pd nanozymes are capable to restore physiological ROS homeostasis in the experimental

model of CCM disease, founding that PdNPs can completely recover the cellular phenotype (Figure). This is

possible because of the strong and broad antioxidant nanozyme activity of PdNPs, which are simultaneously

endowed with strong CAT-, HRP-, and SOD-like activities, with similar performance levels of PtNPs which are

known to have high ROS scavenging activity, as reported by Moglianetti et al. 3. These findings are important

and of broad interest, and open up novel perspectives in nanomedicine for the development of multifunctional

active nanocarriers integrating the function of high-performance antioxidant drugs with strong potential for

therapies of complex oxidative stress-related diseases.
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This work describes a deposition methodology for growing a reproducible set of aluminum nanoparticles (Al-

NPs) with diameters below 10 nm and uniformly distributed over the surface of quartz substrates using a DC

sputtering system. We studied the growth of our aluminum discontinuous films by High Resolution Transmis-

sion Electron Microscopy, Scanning Electron Microscopy and UV-spectrophotometry. We correlate the deposi-

tion parameters (pressure in the reaction chamber, position of the substrate relative to the magnetron, power

delivered from the DC source and deposition time) with the nanometric characteristics of the deposited Al-NPs

(particle shape, particle distribution, particle density and particle average size). Moreover, we evaluate the ab-

sorbances of our depositions in the range of 170 – 300 nm in order to identify the plasmonic characteristics of

our films. We identified that there is great reproducibility at the nanostructural level and we prove by means

of absorbance measurements that this reproducibility extends to millimeter scales. Our easy-to-manufacture

plasmonic systems have great potential for the construction of optical sensors.
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Nonsteroidal anti-inflammatory drugs are frequently used in veterinary medicine for domestic animals. These

drugs have also a high impact on population and large popularity which can be ascribed to their availability

(most prominent members of this group are available over the counter). On the other hand, NSAIDs administra-

tion in chronic diseases cause their high and still growing disposal. Drugs from this group and their metabolites

reaching wastewater constitute a real threat to people and animals using water resources and living in the wa-

ter environment. Several methods of removing pharmaceuticals from wastewater have been proposed so far:

biodegradation, hydrolysis, chemical oxidation or adsorption.

In this work the several types of functionalized chitosan and magnetic nanoparticles coated with this biomacro-

molecule were synthesized. Prepared magnetic nanoparticles were carbonized in several carbonization con-

ditions to carbon magnetic materials as a potential easy separable material able to effective interaction with

NSAIDs and their metabolites. The interactions between prepared materials and ketoprofene, ibuprofene, di-

clophenac and the mixture of all this NSAIDs drugs in different solvents and conditions were investigated by

spectroscopic and chromatographic methods. Experimental results were supported with computational meth-

ods.
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Dopamine (DA) is an important neurotransmitter which plays a number of physiological roles in mammalian

central nervous system [1]. Normal levels of dopamine allows for the usual freedom of movement whereas defi-

ciency of DA results in neurological disorders such as Parkinson’s disease [2]. Hence, it is of great importance to

develop a method that can effectively detect DA. In this research, molecularly imprinted electrospun nanofibres

incorporated with gold nanoparticles approach was utilized. The molecularly imprinted polymers (MIPs) were

synthesized by the reaction of dopamine hydrochloride (template), methacrylic acid (monomer), ethylene glycol

dimethacrylate (cross-linker) and ratios of methanol and water as porogenic solvents. The resulting polymer

monolith was then ground and manually sieved to powder with particle sizes of less than 45 µm in diameter.

Gold nanoparticles (AuNP) were prepared following an in-situ reduction approach using sodium borohydride as

a reducing agent. Both the MIP nanoparticles and AuNP were successfully encapsulated into nylon 6 nanofibres

using an electrospinning method. The fibres obtained (purple in colour) displayed a good morphology and good

colorimetric response when they were introduced into a solution with dopamine (became black or navy blue),

while the ones that were dipped in water (without the template) did not change colour. This approach of encap-

sulating nanoparticles with molecular recognition sites and metal nanoparticles into electrospun nanofibres

has distinctive advantages and presents new application for MIPs and electrospun nanofibers in colorimetric

sensing.
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Textured polymer surfaces have numerous biological and industrial applications such as superhydrophobic

surfaces, tissue engineering, and antireflection coatings. It has been reported that polymer nanocomposites

can control the wetting and the optical properties drastically by creating the nanotextures on the surface. This

presentation will show the promising method for preparing the functional polymer nanocomposite surfaces

with controlled surface and optical properties using fluorinated polymer nanoparticles.
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Introduction

So far various methods have been devised for the preparation of nanoparticles (NPs) according to green chem-

istry principles. For example, plant extracts have been extensively investigated as eco-friendly alternatives to

toxic chemical and expensive physical methods for the preparation of metal nanoparticles. Researchers indi-

cate that extract polyphenols can chelate or sequester metal ions in a mixture, and subsequently reduce their

degree of oxidation leading to the corresponding metal atom. Although plant extracts have a great potential

for the synthesis of nanoparticles, their composition may vary depending on the species of plant and the way

they are cultivated, which may affect NPs reproducibility. This is due to the presence of various biological com-

pounds in plant extracts, which influence the product properties and functionality. The solution is to develop a

controllable method based on pure polyphenol solution.

In this study environment-friendly and safe copper nanoparticle synthesis methods using gallic acid and cate-

chin have been developed.

Methods

In this work, copper nanoparticles have been obtained using different conditions. Preparation of nanoparti-

cles was performed by mixing an appropriate copper ion and catechin (CAT) solutions in various proportions,

followed by subsequent sonication of the reaction product. The shape and the size of the nanoparticles were vi-

sualized with the high-resolution transmission electron microspore equipped with the energy dispersive X-ray

spectroscopy (EDS) adapter.

Results and Discussion

HRTEM images (Figure 1) revealed the formation of homogenous, spherical copper nanoparticles with size in

the range from 2 to 10 nm. Fast Fourier Transform (FFT) analysis of the nanoparticles shown in TEM images,

confirmed that they were composed of pure, elemental copper.

The results demonstrate that the morphology of copper nanoparticles synthesized using polyphenols may be

controlled by changing the reaction conditions such as reagent concentrations and pH, which may be a useful

way to further design new copper nanostructures (Figure 2).

Fig. 1. HRTEM images of copper nanoparticles synthesized using catechin (A,B) and their respective FFT pat-

terns (C).

Tab. 1. Effect of the synthesis parameters on CuNPs morphology and size.
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The advance of technologies based on carbonaceous nanostructured materials is an area of great development

in recent years. The extraordinary physical properties of this materials have positioned them as one of the

most studied materials used as a filler in composites in the search to improve the thermal, mechanical, electri-

cal and optical properties. However one of the challenges is to control the alignment of these in the composite.

This could be reached using an electric or a magnetic field. Considering future applications, in case of using

magnetic fields, research in materials science and technological developments require that these be of low in-

tensity. Therefore, the magnetization of carbonaceous nanostructures is needed and their success is a function

on the magnetization process carried out. A physical technique to magnetize carbon nanotubes is by means of

magnetic fluids, smart materials composed of paramagnetic nanoparticles dispersed in carrier fluid. Recently

researches show a successfully manipulation of magnetized carbon nanostructures through low intensity mag-

netic fields in studies of magneto-optical effects.

This work has the objective to rate the magnetization grade of carbon nanostructures. CNF were added at

different volume fraction in ferrofluid (FF) matrices, varying the concentration of magnetite (Fe3O4). After a

mechanical agitation of 24 hours, the materials were allowed to settle for several days until no changes were

seen in the color of the remaining fluid. Finally, the concentration of the remnant fluid was measured through

an optical procedure based on the Beer-Lambert law and the amount of magnetic material adsorbed by these

CNF was calculated. The results indicate the optimum volumetric concentration of a ferrofluid that allows CNFs

achieve the maximum absorption of magnetite. For a volumetric concentration of 0.15% of CNF an adsorption

of 76% of magnetite is achieved for a FF at 0.03%, of 58% for a FF at 0.05% and for a FF at 0.5% the adsorption

decreases to 42%. In this way, is possible to optimize the magnetization process to enhancement the reaction of

carbonaceous materials to low-intensity magnetic fields.
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In this paper we focus in a direct application of the Internet of Bio-Nano Things (IoBNT) to detain and delay

the beginning of the type-2 diabetes disease in those identified patients which might to be developing a

phase of prediabates. For this end we paid attention to the expected role of a nanosensor whose central

role is that of emitting and receiving signals. From purely electrical interactions between the nanosensor

and Calcium+2 ions we propose an artificial entrance of Calcium ions inside the beta-cells allowing them

to segregate insulin. The permanent electric control guaranteeing the permanent segregation of insulin is

seen in this study from the angle of the IoBNT inthe sense that the segregation of insuline granules can be

done to distance from the fact that a nanosensor that would exert electric forces to push in Calcium ions

into the beta-cells in order to guarantee the permanent segregation of insuline granules by avoiding the

intake of pharmacology for large periods. In this paper we propose a full network of IoBNT aimed to regulate

the continuous segregation of insulin in prediabetic patients through a prospective nanosensor that would

play a double role as to acquire signals derived from the electromagnetic interaction between the Calcium

ions and the nanosensor. Our scheme proposes the concept by which the nanosensor is permanently under

communication with a bio-cyber interface fact that enables to upload data to the cloud in an unstoppable

manner. It is expected that this network runs in circuit of unstoppable communication involving also clouds,

servers and endocrinologists in a sustainable manner for a continuous surveillance that guarantee the regulate

segregation of insulin by the betacells.
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Bio-responsive hybrid nanomaterials are of growing importance with potential applications including drug de-

livery, diagnostics and tissue engineering. A side effect of longer life-spans is the failure of onepart of the body.

The search for replacement body parts hasfuelled the highly interdisciplinary field of tissue engineering and

regenerative medicine. This talk will describe our research on the design of new hybrid (nano)materials and

nanomaterials to direct stem celldifferentiation for regenerative medicine. We have also designed and devel-

oped porous silicon “nanoneedles” capable of efficiently, rapidly and safely delivering sensitive biocargoes to

cells and tissues in vivo as well as interfacing with cells to inform intracellular pH and high resolution demar-

cation of tumorous region boundaries. This talk will also provide an overview of our recent developments in

the design of materials for ultrasensitive biosensing, applying these nanomaterial-based approaches to high

throughput drug screening and to diagnose diseases.
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Recent innovations in DNA/RNA sequencing have allowed for the identification of patient-specific tumor neo-

antigens, ushering in the new era of personalized cancer vaccines. Peptide vaccines in general may serve as an

ideal platform for neo-antigen vaccines, but the therapeutic efficacy of peptide vaccines have been limited in

clinical trials. Here we present an alternative strategy where preformed nanocarriers, with an established clin-

ical manufacturing procedure and excellent safety profiles in humans, are readily formulated with adjuvants

and antigen peptides, including neo-antigens, to produce personalized cancer vaccines. We show that lipid-

based nanodiscs can efficiently co-deliver antigen and immunostimulatory molecules to draining lymph nodes

and elicit potent CD8+ cytotoxic T lymphocyte responses directed against tumor antigens, leading to substan-

tially enhanced anti-tumor efficacy in multiple murine tumor models, including colon carcinoma, melanoma,

and HPV-induced tumors. In a second research thrust, we have shown that this nano-platform can be engi-

neered to deliver chemotherapeutic agents in a synergistic manner with immune checkpoint blockers. We

have also demonstrated their efficacy in murine tumor models, including orthotopic tumors. Owning to the

facile production process, robust therapeutic efficacy, and good safety profiles, our nanotechnology offers a

powerful and convenient platform for improving cancer immunotherapy.
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NFFA-Europeis a European open-access resource for experimental & theoretical nanoscience that carries out

comprehensive projects for multidisciplinary research at the nanoscale ranging from synthesis to nanochar-

acterization, to theory and numerical simulation. Advanced infrastructures specialized on growth, nano-

lithography, nano-characterization, theory and simulation and fine-analysis with Synchrotron, FEL and Neu-

tron radiation sources are integrated into a multi-site combination to develop frontier research on methods for

reproducible nanoscience research thus enabling European and international researchers from diverse disci-

plines to carry out advanced proposals impacting on science and innovation. NFFA-Europe coordinates access

to infrastructures on different aspects of nanoscience research that are not currently available at single spe-

cialized sites without duplicating specific scopes. Internationally peer-reviewed approved user projects have

access to the best suited instruments, competences and technical support for performing research, including

access to analytical large scale facilities, theory and simulation and high-performance computing facilities. Ac-

cess is offered free of charge to European users. Two researchers per user group are entitled to receive par-

tial financial contribution towards the travel and subsistence costs incurred. The user access scheme includes

at least two “installations” and is coordinated via a single entry point portal that activates an advanced user-

infrastructure dialogue to build up a personalized access programme with an increasing return on science and

innovation production. NFFA-Europe’s own research activity addresses key bottlenecks of nanoscience re-

search: i.e. nanostructure traceability, protocol reproducibility, in-operando nano-manipulation and analysis,

open data. (www.nffa.eu)
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Introduction
The broadband absorption of the solar radiation and light trapping is of interest to various applications ranging

from sensing to solar energy harvesting. The Yablonovitch limit is a thermodynamic limit based on statistical

ray optics that predicts the maximum light trapping possible in a semiconducting film1. Surface decoration with

arrays of subwavelength structures enables light trapping beyond the Yablonovitch limit. In the following we

report broadband light absorption of the solar radiation with arrays of subwavelength nonimaging light con-

centrators (NLCs), henceforth NLC arrays2. Nonimaging optics was developed in terms of geometrical optics

during the late 1960s and early 1970s3, in which it was realized that the performance of light collection systems

could be maximize if one is to leap beyond the physics of geometrical image-forming optics. There are various

designs of NLCs such as the light cone (LC), paraboloid-NLC, hyperboloid-NLC, compound parabolic concentra-

tors (CPC), etc. We numerically demonstrate broadband absorption of the solar radiation and light trapping at

the Yablonovitch limit with free-floating arrays of subwavelength NLCs.

Methods
The optical and the electrical simulations were performed with Synopsys TCAD Sentaurus, Mountain View, CA,

USA. The optical response was performed using finite-difference time-domain (FDTD) electromagnetic calcu-

lations. The Poisson and the Continuity equations were solved for each mesh vertex in conjunction with the

respective carrier generation file. The modeling accounted for doping dependent Shockley-Read-Hall (SRH) re-

combination, Auger recombination, surface recombination, bandgap renormalization for degenerately doped

silicon and doping dependent mobility.

Results and discussion
Figure 1a presents a free-floating CPC array. Figure 1b shows the relative absorption of thin film, optimized

nanopillar array, CPC array and a LC array, all with a height of 1 µm. The respective Yablonovitch limit is shown

as well. The broadband absorption enhancement of the NLC arrays is evident, as well as the considerable higher

light trapping as compared with nanopillar array. Figure 1c presents current-voltage (I-V) curves of optimized a

nanopillar array and a CPC array in which the higher short-circuit density (Jsc) of the later is evident. We suggest

NLC arrays as an additional milestone towards ultra-thin photovoltaics.
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Introduction. Colloidal nanocrystals are solution-based materials that are well suited for low-cost lighting and

energy applications. When synthesized as 2D nanoplatelets, they combine a strongly confined vertical direc-

tion, allowing to control the emission color, with larger in-plane sizes that independently determine optical

properties such as the fluorescence lifetime. They form excellent candidates for future energy-efficient light

emitting devices or luminescent solar concentrators. However, current nanoplatelets have an important draw-

back. They contain a discrete number of atomic layers, yielding emission peaks at fixed wavelengths across the

visible spectrum. For instance, for CdSe typical emissions lie around 465nm, 515nm or 550nm.

Results and discussion. We recently converted this into a continuous variation of the emission wavelength

by growing a ZnS layer around the CdSe core nanoplatelets.[1] Via a single-source precursor approach, we syn-

thesized core/shell nanoplatelets with a ZnS shell up to 3 nm. The CdSe/ZnS nanoplatelets reached quantum

efficiencies up to 60%. We obtained a strong red shift, from 513 nm for the CdSe core up to 610 nm for the thick-

est ZnS shell. Calculations showed that the red shift is achieved by a modification of the electron-hole Coulomb

interactions by the additional dielectric ZnS layer. This tuning is unique to 2D CdSe nanoplatelets.

Conclusion. The synthesis of CdSe/ZnS core/shell nanoplatelets enables us to obtain 2D materials with pre-

cisely and continuously controlled opto-electronic properties across the visible spectral range. With a narrow

emission line width and short lifetime we envision that these colloidal 2D materials will be central to a next gen-

eration of solution-processed photonic devices. The current results also underline that optical properties can be

tuned precisely by, next to quantum confinement effects, controlling the electron-hole Coulomb interactions.

Acknowledgments. We acknowledge funding from the Ministero degli Affari Esteri e della Cooperazione In-

ternazionale (IONX-NC4SOL) and the EU Horizon 2020 research and innovation programme (grant no. 696656

GrapheneCore1). I.M. acknowledges funding from the European Research Council (grant no. 714876 PHOCONA).
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Figure 1. Top: TEM images of CdSe core and CdSe/ZnS core/shell nanoplatelets. Bottom: Vials containing fluo-

rescent CdSe/ZnS nanoplatelets with various shell thickness.
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The depletion of oil has been strongly promoted the development of alternative transportation fuels. Dimethyl

ether (DME) has emerged as a suitable energy carrier due to its high thermal efficiency and low production of

polluting particles through catalytic combustion routes [1]. Typical catalysts involve noble metals which suf-

fers from high cost and tendency to poisoning [2]. In this context, low-cost magnetic nanocatalysts have been

attracted a great attention because they provide immense surface area and the possibility of magnetic sepa-

ration saving time and energy [3]. This work addresses the catalytic activity of magnetic MnFe2O4+δ nanopar-

ticles toward DME combustion. The nanomaterials were elaborated through hydrothermal coprecipitation in

alkaline medium followed by a surface treatment with Fe(NO3)3. Controlling the pH of the medium (NaOH or

CH3NH2), samples composed by nanoparticles of three different mean sizes were produced (MnC1 – 8.3 nm,

MnCS – 10.4 nm and MnC2 – 11.3 nm). The composition, structure and morphology of the nanoparticles were

investigated by XRD, TEM, XPS and FAAS while their redox properties were studied by H2-TPR and O2-TPD ex-

periments. The catalytic activities for DME combustion were tested at atmospheric pressure in a continuous

flow fixed-bed quartz reactor and the out-flow gas was analyzed using GC-FID (Fig. 1). The sample MnC1 pre-

sented the best catalytic performance (T10 = 204 °C and T90 = 249 °C) compared to samples MnC2 (T10 = 212 °C

and T90 = 276 °C) and MnCS (T10 = 231 °C and T90 = 289 °C). These results were enlightened taking into account

not only the mean size of the nanoparticles (surface area) but also their redox properties (oxygen mobility). The

mixed valence states of Mn in the ferrite structure seem to play a key issue in the catalytic activity. Finally, the

prepared nanomaterials revealed a great potential to be used as magnetic retrievable nanocatalysts for DME

combustion.

[1] R. Dinamarca et al J. Catal. 338 (2016) 47–55.

[2] Z. Y. Tian et al Proc. Comb. Inst. 35 (2015) 2207 – 2214.

[3] R. K. Sharma et al Sci. Rep. 8 (2018) 1901.
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Black mold rot caused by Aspergillus nigeris a predominant postharvest disease in onions. Thus, series of ex-

periments were conducted from synthesis, characterization, fabrication, In Vitro and In Vivo analysis was done

to evaluate the antifungal effect of abaca-malunggay-nano silica(nSiO2)- nano copper oxide(nCuO) electrospun

nanofiber polymer composite against onion black mold rot.

Infusion of indigenous bio-materials using a cellulose acetate (CA) from abaca, nSiO2 from rice husks, and nCuO

from cavendish banana peel as stabilizing agent were successfully synthesized. Electrospun nanofiber polymer

composite was validated by Fourier Transform Infrared Spectroscopy (FTIR) and was successfully fabricated us-

ing the modified electrospinning methods established by PIMS-Nanoworks. Nanofibers produced have diameter

sizes of less than 100 nm based on Scanning Electron Microscope (SEM) and Particle Diameter Size (PDS) which

confirmed its nanosize.

Surface morphology using SEM revealed that (50 % concentration of malunggay leaves extract mixed with 50

mg of nano silica), (75 % concentration of malunggay leaves extract mixed with 50 mg of nSiO2) and (100 %

concentration of malunggay leaves extract mixed with 50 mg of nSiO2) produced a web-like structure while (100

% concentration of malunggay leaves extract mixed with 50 mg of nano silica and 50 mg of nano copper oxide)

had a presence of small crystal-like structures that indicates the successful infusion of the bio-materials.

Overall, electrospun nanofibers composite has been proven to be effective in inhibiting the growth of black mold

rot under In Vitroand In Vivoanalysis. Using a 100 % concentration of malunggay leaves extract mixed with 50

mg of nano silica and 50 mg of nano copper oxide) exhibited the highest zone of inhibition, lowest weight loss

and disease severity index comparable to the positive control.

Thus, electrospun nanofiber polymer composite infused with indigenous bio-materials can be a potential alter-

native to control black mold rot in onions during storage.

Acknowledgement: This work was supported under the DOST-SEI ERDT Scholarship Grant and through the

PCIEERD-HRIDD Program for the dissemination and participation of the author to ANNIC2018.
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Mimicry of the touch sensing characteristic of the human skin via electronic devices is of significant research

interests due to the promising applications in touch screen technologies and artificially intelligent systems [1].

Indeed, when two distinct object touch each other, they transfer electrical charges in a process known as tribo-

electrification. These triboelectric charges could potentially be utilized for touch sensing. Here, we introduce

graphene tribotronics that interfaces graphene electronics to environmental touch stimuli through triboelectri-

fication with numerous touch sensing applications [2]. The graphene tribotronic sensors are based on a copla-

nar coupling of triboelectrification and current transport in a graphene field effect transistor (FET). In fact,

when an external object contacts the touch sensor, the triboelectric charges produced due to triboelectrifica-

tion electrostatically modulates the current transport in the graphene FET and therefore the touch sensing is

accomplished. The graphene tribotronic sensors offer excellent touch sensing characteristics; they can detect

a pressure as low as < 1kPa, are very fast with a response time of ~ 30ms, and have a stable operation. In

the form of arrays, the tribotronic devices offer multi-touch functionality and can spatially map various tactile

stimuli such as movement of a ball etc. Above all, the devices are transparent and flexible. Due to these unique

characteristics, the graphene tribotronic devices have great potential for electronic skins and touch screen ap-

plications.

References
[1] Y. Zang, F. Zhang, et al., Mater. Horiz., vol. 2, no. 2, pp. 140–156, 2015.

[2] U. Khan, T.-H. Kim, et al., Adv. Mater., vol. 29, no. 1, p. 1603544, Jan. 2017.
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Thermochromic nanocomposite thin films of polyethylene and surface modified VO2 nanoparticle were thor-

oughly studied in this research for smart glass window coating development. This research was divided into

two main parts. The first part corresponds to the synthesis of monoclinic VO2 nanoparticle by hydrothermal

process using environmental friendly reducing agent such as citric acid as. Highly pure VO2(M) was thus ob-

tained, with exceptionally high % yield (86.03%) when the mole ratio between citric acid and V2O5 was 3:1.

Monoclinic crystalline structure and morphology of resulting VO2 nanoparticle were determined by XRD and

SEM, showing regular round shape nanosize, while thermochromic (Tc) transition temperature was calculated

by DSC to be 68˚C. Pure VO2was then functionalized by polyethylene-grafted maleic anhydride (PE-g-MA) and

then mixed with polyethylene matrix for the preparation of well dispersed thermochromic composite film in

the next step. Composite PE films were finally produced by using solution blending followed by compression

molding. The addition of surface functionallized VO2(M) nanoparticle clearly lowered light transmittance but

also increased the opacity of the film compared to the pure polyethylene film. In the point of view of surface

functionalization, solution blending process with PE-g-MA functionalized VO2 particle exhibits the better result,

considering good particle dispersion in polymer matrix confirmed by SEM image and highest light transmit-

tance. Polyethylene/VO2 films thermochromic properties were found to be well conserved, while the decreasing

of %transmittance was clearly observed by FT-IR spectroscopy when temperature was increased above transi-

tion temperature. These nanocomposite thin films were therefore revealed to be promising for smart window

coating material.

Light transmittance of composite film.jpg
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The paradigm of energy will have to change in the next years if we want to lead to a more sustainable society.

Hydrogen, the most abundant element on earth is a promising fuel for the future and research has a key role to

play in the development of more efficient and cost-effective systems. The production at large scale in an efficient

way is still an issue and water electrolysis could become the more sustainable technology. For this, much work

is lead on the development and engineering of electrocatalyst materials with transition metals to face the issue

of scarce elements needed in the currently used noble metal catalysts. New candidates are transition-metal

based layered double hydroxides, a high specific area platelet-like material. However, reaction mechanisms at

their surface are being looked for to determine the proper parameters in the design of these electrocatalysts [1],

[2].

In this work, we study systematically the effects of the parameters of the co-precipitation synthesis on the char-

acteristics of the obtained Ni-Fe layered double hydroxides. The impact of the synthesis method on the efficiency

of the catalyst for the oxygen evolution reaction is evaluated in alkaline medium by electrochemical techniques

(cyclic voltammetry). Also, the precise characterization of the materials by X-Ray Diffraction and scanning elec-

tron microscope is performed to help in the understanding of the reaction mechanisms at their surface.

References

[1] L. Zhou, M. Shao, M. Wei, and X. Duan, “Advances in efficient electrocatalysts based on layered double

hydroxides and their derivatives,” J. Energy Chem., vol. 26, no. 6, pp. 1094–1106, 2017.
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Introduction:
One of the most important scientific research activities in both of energy and environmental sectors, is synthe-

sizing of composites such as nanocatalyst powders of zinc oxide and titanium oxide. Due to their optical,electric

properties,low cost,stability, nontoxicity, and ease of availability, they have been proven to be promising pho-

tocatalysts. Owing to the extension of light absorption range and effective charge transfer from ZnO to TiO2,

since their composite has a superior photocatalytic activity. The purpose of this investigation is to study the

applicability of ZnO–TiO2 composite as a photocatalyst for degradation of Bentazon in polluted water. Effects of

many various parameters will be studied, such as catalyst dosage, pH, initial Bentazon concentration, purging

of oxygen gas, hydrogen peroxide concentration and total organic compounds on the removal efficiency of Ben-

tazon.The greatest removal of Bentazon is at neutral pH due to photo-corrosion of ZnO composite in acidic and

basic conditions. While it is decreased in the presence of organic compounds. Removal efficiency of Bentazon

by UV/ZnO/TiO2 process is greater than that by UV/TiO2 process, UV/ZnO, and UV separately .

Experimental:
The nanocatalyst powders will be used as the starting nanocatalyst matrix materials. An experimental reactor

is established. A stock solution of Bentazon is prepared by dissolving Bentazon into distilled water. Two stock

solution of the Bentazon in distilled water are prepared ,and will be used with ZnO, and TiO2 respectively.

There are many operational parameters will be studied, for example, the nanocatalyst dosage, effect of the PH,

initial Bentazon concentrations, and total organic compounds, effect of hydrogen peroxide, and the effect of

the purging of oxygen gas on the removal efficiency of Bentazon.For the UV/TiO2/ZnO process, irradiation was

carried out with a (UV-C) UV lamp which was put above a photo reactor . At regular time intervals, samples

will be taken and filtered to remove TiO2/ZnO; then the remaining Bentazon wiil be determined usingUV/Vis

spectrophotometer at λmax = 335 nm and calibration curve.

• CONCLUSION:

• The results shows more photocatalytic activity of the ZnO/TiO2 nanocomposite in comparison with any

process.

• As the nanocatalyst dosage increased ,the photocatalytic degradation of Bentazon was continuously en-

hanced.
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Increasing concern on green technology to safeguard the atmosphere and to protect the depleting natural re-

sources necessitates the use of eco-friendly nano-emulsion fuels. Since early 20th century, use of diesel in the

heavy duty vehicles and machineries is requisite as it produces high torque at low speeds. At the same time

some constraints on engine discharge like NOx and PM encourages the use of alternative fuel like w/o emulsion

by reducing the combustion chamber temperature and soot formation through secondary atomization. This

work applies the synergism in energy by application of isothermal dilution method (IDL), i.e. method a, and

high energy method (HEM) in combination of IDL, i.e. method b through optimization of parameters to achieve

w/o nanoemulsion (NE), of the order of ≈22.3 nm. Whereas, synergism in surfactants achieved by combination

of ether and ester group non-ionic surfactants. In this reference, NE is produced by first preparing pre-emulsion

through IDM and then HEM, i.e. ultrasonic cavitation is applied at optimized sonication parameters. Subsequent

application of HEM after IDM brought an avg. 42% reduction in droplet size. A mixture of Non-ionic surfac-

tants optimized for HLB value of 7, which corresponds to a minimum in droplet size. Ternary diagram study

performed at constant temperature of 37 oC and surfactant to water ratio (a) of 0.5-2.5 helped in accessing the

zones of formation of transparent NE (Fig. 1). HEM (ultrasoncation) was optimized to 55% amplitude, 0.5 pulse

mode factor and 2 minutes sonication time. Pre-emulsion (LEM) of droplet size 38.65 nm was further reduced

to 42.3 % by HEM whereas for 507.7 nm, 8.08% reduction was achieved due to cavitation effect as the optimiza-

tion process was targeted for lower droplet size (Fig. 2). Increase in water fraction (dw: 0.01-0.09) increased

the droplet size whereas, increase in surfactant fraction (ds: 0.005 -0.225) decreased the droplet size (311.1-22.3

nm). Energy density (J/ml) modeled with avg. droplet size showed a power law fit and depicted a reduction in

droplet size with increment in energy density (Fig.3). Subsequently, technique applied here helps in preparing

an eco-friendly (w/o NE) and energy efficient method.

Figure 1 ternary diagram for system
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Generating functional textile materials are of great interest since their unique features such as electrical

conductivity, sensing capability, antibacterial activity etc. Functional textile materials can be obtained by

either surface or volume modification. For example; nanoparticles can be embedded into nanofiber structure

during polymerization process which is called in-situ rather than incorporation in the dry form [1].

Yang et al obtained Polyacrylonitrile (PAN)/Silver (Ag) fibers as a result of the reduction of Ag+ions in PAN/DMF

solution using hydrazine hydroxide, for the first time [2]. Nazar et al. produced polymer embedded silver

nanoparticles in-situ via photopolymerization [3]. Karbownik et al also produced PAN/Ag fibers in-situ. How-

ever, it was stated using in-situ process was time-consuming [4].

In this study, it is aimed to reduce the reduction time of AgNO3to Ag nanoparticles during in-situ process using

Poly(Acrylonitrile-co-Itaconic Acid)(P(AN-co-IA)) copolymer and obtaining homogeneous electrospun P(AN-co-

IA)/Ag nanofibers with high conductivity and antibacterial acitivity.

P(AN-co-IA)) copolymer was synthesized with the same method as in our previous study [5]. P(AN-co-IA) was

dissolved in DMF and AgNO3(30 wt % w.r.t weight of polymer) was added to the prepared solution by stirring

for 48 hours. Electrospinning was applied to the solution and nanofibers were collected. To compare the ef-

fect of IA on both reduction of AgNO3 and morphology of nanofibers, all experiments were carried out with

PAN homopolymer. Color change of the solutions were observed visually and spectroscopic and morphologic

characterizations of the nanofibers were conducted.

It was observed visually that the color of the solutions changed from transparent to yellow and brown in case of

PAN/AgNO3and P(AN-co-IA)/ AgNO3 solution, respectively. This means that existence of IA fastened the reduction

of AgNO3. Additionlly, SEM results showed that nanofibers were coated with Ag nanoparticles homogeneously.

Using P(AN-co-IA) copolymer has positive effect on the reduction process of AgNO3, thus Ag nanoparticles could

be obtained in a shorter time by in-situ. For further study, the amount of IA will be increased in order to see the

influence on AgNO3 reduction.

Pan nanofibers.png Pan ag nanofibers.png
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There are several medical conditions, for example hypothyroidism, where thyroid hormones such as thyrox-

ine (T4) play an important role. If the glandular secretion is affected, a hormonal deficit can appear. The best

therapy is the hormone replacement which consists in administration of medication to adjust hormone concen-

tration. Herewith, the development of a simple, rapid, cost-effective and reliable detection tool for hormones,

such as electrochemical sensors, which offer a real-time response with high sensitivity and selectivity, is of great

importance.

In this work carbon based nanoparticle screen printed sensors were first evaluated for simple, rapid, inex-

pensive, sensitive and selective detection of T4. Nanoparticles such as graphene and carbon nanotubes are

widely used in (bio)sensor development, since they are considered to be good conducting materials, assure an

enhanced surface area and biocompatibility. Electrochemistry was mainly used for biosensor optimization and

characterization. The interfacial changes of the modified electrodes were shown by electrochemical impedance

spectroscopy (EIS) and cyclic voltammetry (CV). Detection measurements were carried out by differential pulse

voltammetry (DPV) where a high sensitivity and detection limit in nanomolar range was achieved.

Acknowledgments: This work was supported by a grant of the Romanian Ministry of Research and Innovation,

CCCDI - UEFISCDI, Project number PN-III-P1-1.2-PCCDI-2017-0062, contract no. 58, within PNCDI III. We hereby

acknowledge the structural funds project PRO-DD (POS-CCE, O.2.2.1., ID 123, SMIS 2637, No 11/2009) for providing

the infrastructure used in this work.
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Several processes in a Scanning Tunneling Microscope (STM) can induce light emission from the sample.

Among them, some has already been extensively reported on literature, such as emission by plasmonic

nanoparticles, direct gap semiconductors and color centers[1, 2]. In this project, we propose to adapt an

ultra-high vacuum, low-temperature STM to receive a high-efficiency optical system using a high numerical

aperture mirror positioned by a 3-axis piezo nanomanipulator. Numerical simulations predict the light

collection efficiency above 70% of the hemisphere. This apparatus applies patented solutions and aims to

solve specific problems in the LT-STM environment[3, 4]. Lastly, a software is being developed to integrate and

synchronize the whole process. The software will allow us to acquire luminescence maps (hyper-spectral

images) simultaneously to the default STM measurements, similarly to cathodoluminescence in a Scanning

Transmission Electron Microscopy (CL-STEM)[5]. The system is now operational and we present our first results

and all the new challenges that arose in this project.

[1] Klaus Kuhnke et al. Chem. Rev. 2017, 117, 5174-5222.

[2] D. Frank Ogletree et al. Adv. Matter. 2015, 27, 5693-5719.

[3] M. Kociak, et al. WO Patent 2011/148072, 2011.

[4] M. Kociak, et al. WO Patent 2011/148073, 2011.

[5] L. F. Zagonel et al. Nanotechnology 23 (2012) 455205.
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Chirality in metal and semiconductor nanoparticles (NPs) has been emerging over the last two decades and

attracting much attention due to a wide range of potential applications, such as chiral sensing and separation,

enantioselective catalysis and chiroptics. Unlike bulk materials with a highly symmetric crystalline system, NPs

can easily afford low symmetric structures in the core and on the surface. Extensive works on chiral NPs have

been reported, in which the chiral surfactants formed the chiral adsorption pattern on the NPs surface and

induce the chiral distortion of the surface atoms.

Cinnabar is known as a chiral mineral having a chiral crystalline structure with space groups of P3121 and P3221

for the left- and right-handed atomic arrangement, respectively. Enantioselective synthesis of α-HgS NPs has

been achieved using the enantiomeric ligand molecule, penicillamine, giving an optical activity with a dissym-

metry factor (gabs = ΔA/A) of 10-2 (A. Ben-Moshe, et. al., Angew. Chem. Int. Ed. 2013, 53, 1275). We evaluated

the effect of chiral ligands on the optical activity of α-HgS NPs and demonstrated the chiral memory effect of

the NP-core through ligand exchange from chiral ligands to an achiral one (J. Kuno, et. al., Nanoscale, 2017, 9,

11590).

Herein, we report on the observation of optical activity inversion in the synthesis of a-HgS NPs using an identi-

cal chiral thiolate ligand. In circular dichroism (CD) study, the aqueous solution of α-HgS NPs synthesized in the

presence of cysteine derivatives, N-acetyl-L-cysteine (Ac-L-Cys), exhibited the first positive Cotton effect. Upon

heating the solution at 80oC, a continuous decrease in the positive Cotton effect and eventual reversal of CD

signal were observed (Fig. 1). Ac-L-Cys can be considered to adsorb in two bidentate coordination structures

with a mirror image to each other on HgS surface. Through the experimental and theoretical studies, the co-

ordination alternation can be considered to trigger the formation of HgS cores with opposite handedness (Fig.

2). This observation reveals the effect chiral thiolate ligand coordination structure on the handedness of α-HgS

core and demonstrates its key role in the optical activity induction.

Fig. 1.jpg Fig. 2.jpg
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Resistive pulse sensing technology has been researched for a long time because of the extraordinary capability

of sizing and characterizing very small particles that are from nanometer scale to micrometer scale. To explain

the mechanism of this technology briefly, two chambers are filled with electrolyte and connected to each other

only through a nano/micro-pore manufactured on a dielectric membrane. Furthermore, an electrode is inserted

into the each chamber to provide potential difference over the system, which makes almost constant current

value over it. When small particles comparable to the pore size are introduced into a chamber (cis) and forced

to be translocated to the other chamber (trans), they move through the pore by either pressure difference or

electrophoresis. Furthermore, the moving particles induce the current drops partially blocking the pore, and

we can use it to calculate the size of the particles. A point is that the resistive pulses are differently determined

by the driving forces, because the ionic behaviors in and around the pore are determined differently depend-

ing on the forces. For this reason, we have compared the resistive pulses made by different driving forces and

found how the ionic behaviors change and make effects on the resistive pulses. We have used surface modified

polystyrene microparticles for the electrophoresis-driven experiment, and neutral polystyrene microparticles

and a syringe pump for the pressure-driven experiment. As a result, we found that the heights of the resis-

tive pulses were different with the calculations based on references. Because the diameter of the pore was

microscale, we assumed that the effect of the electrical double layer on the surface of the charged particle was

negligible. However, because the nanoscale thickness of the pore made the strong edge effect around the pore,

we used FEM simulation and found that both the edge effect and the orifice flow had to be considered at the

same time for the analysis of the pressure-driven translocation case.
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A major challenge in modern condensed matter physics is characterizing of processes at ultrasmall and ultrafast

scales. Nanoscale phenomena are essential in manipulating energy (ionic systems) and processing information

(electronic systems). X-rays are excellent probes of matter and developments of an x-ray microscope date back

to Röntgen, who attempted to focus x-rays more than a century ago. However, it was not until the past decade

that x-ray microscopy finally matured combining superb spatial (sub-100 nm) and temporal (sub-1 ps) resolu-

tion. I will present recent developments in x-ray science and discuss how advanced x-ray scattering and imaging

techniques were applied to a wide range of systems – spanning from fundamental interactions in strongly cor-

related electron systems to studies of “real” materials and devices in-operando. Especially, I will talk about

in-operando imaging of ionic diffusion and dislocation dynamics in nanoparticles of lithium-ion energy storage

devices and ultrafast dynamics of strongly correlated electrons systems at the nanoscale.
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A new paradigm of Nanomedicine is the setup of a highly selective drug carrier more than the optimization of

the active compound. Different kind of nanoparticles are intensively studied to fulfill this request thus releasing

the desired molecule in a more specific time and spatial window, with respect to the systemic administration of

a free drug. A subclass of NPs is made of self-assembling protein subunits. A great advantage of using this last

type of polymerizing agents, is the possibility to use at its maximum extent the whole biotechnological support

of protein engineering, in order to produce both wild-type and designed mutants of the desired protein, as

recombinant constructs of a specific expression vector. Two different proteins have been deeply studied from

our group to accomplish this task: VP6, a viral protein from the viral capsid of human rotavirus A and human

ferritin [1-5]. Results will be presented and discussed in light of defining the characteristics that a modern drug

nanocarrier should have to be effective and safe.
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The development of magnetic nanostructures for biomedical applications requires control of the important

characteristics of these materials: morphology and size, colloidal stability, biocompatibility, surface properties

and to ensure high magnetic moment.

We present the synthesis and manifold advanced characterization of different core-shell magnetic nanostructures

decorated with rare earths ions (Gd, Eu, Er). Magnetite nanoparticles synthesized by coprecipitation method were

coated with chelating agent ethylenediamine tetraacetic acid (EDTA) capable of coordinating the rare earth ions

(Gd or Eu). Core-shell magnetic nanostructures Fe3O4/MnFe2O4, MnFe2O4/ Fe3O4 dopedwith Er have been prepared

by thermal decomposition method and in a next step were coated with polyethylene glycol (PEG). The structure-

properties relationship, morphological characteristics, size distributions, chemical composition and magnetic

properties were investigated by TEM, SEM-EDX, FTIR, X-ray Photoelectron Spectroscopy (XPS) and vibrating sam-

ple magnetometry. The cytotoxicity tests on human cells in culture, malignant melanoma line A375, demonstrate

that our magnetic nanostructures decorated with rare earth ions are biocompatible and recommend them in small

andmedium doses in different biomedical applications. NMR relaxation measurements were performed to demon-

strate the potential use of themanufactured nanoparticles as contrast agents inmagnetic resonance imaging. Both

relaxivities (transverse and longitudinal) were determined using low-field NMR instruments. The transverse relax-

ivity was determined at 20 MHz proton resonance frequency (Fig.1a) while the longitudinal relaxivity was further

recorded as a function of frequency (10kHz-10MHz) using the fast field cycling technique (Fig.1b). The resuts have

indicated a significant increase in the relaxivity of the core-shell magnetic nanostructures decorated with rare

earths ions as compared with the simple magnetic nanoparticles.
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Introduction:Sodium alendronate is a nitrogen-containing bisphosphonate that is widely used for the treat-

ment of osteoporosis. Nevertheless, the oral use of this drug presents many drawbacks as low bioavailability

and gastrointestinal mucosa irritation. An alternative to overcome such limitations is to formulate alendronate

in nanoacarriers and administer it transdermally.

Solid in oil nanosuspensions (SONS) are formulations for improving the dispersability of hydrophilic drugs in

an oil phase.

Microemulsions (ME) are colloidal dispersions composed of an oil phase, aqueous phase, surfactant and cosur-

factant at appropriate ratios.

Methods:Alendronate containing SONS were prepared by an emulsification-freeze-drying method. Using

sesquiolate of sorbitan or Span 80 as stabilizer and isopropyl myristate as continuous phase.

Pseudoternary phase diagrams of oil, surfactant/cosurfactant, and water were developed in order to formu-

late microemulsion delivery systems for sodium alendronate. Isostearyl isostearate was used as the oil phase,

Labrasol as surfactant, and Plurol diisostearique as cosurfactant.

All the systems were characterized by average particle size (PS), polydispersity index (PDI) by dynamic light

scattering; and amount of drug loaded by UV-Vis spectrophotometry. The release profiles from ME were also

studied.

Results and Discussion:SONS with an average PS of 218.0 nm, PDI of 0.673 (Sesquiolate), and PS of 272.5, PDI

of 0.372 (Span) were obtained. The amount of drug encapsulated was 5.8 mg/mL and 9.2 mg/mL, respectively.

Based on the principle of higher solubilization ability and reduced use of surfactant, two optimal MEs were se-

lected. They were physically stable at room temperature, without the occurrence of phase separation, through-

out the study, with an average PS of 273.0 nm and PDI of 0.547 for ME1; and PS of 254.1 nm and PDI of 0.497 for

ME2. The amount of drug encapsulated was 11.4 mg/g and 14.6 mg/g, respectively.

The drug was completely released from the microemulsions within 3 and 4 hours.

Conclusions:Four promising transdermal nanocarriers: two o/w microemulsions and two SONS with good char-

acteristics of PS, PDI and amount of drug loaded were developed in this study.

Acknowledgement:To PAPIIT/UNAM (IN216016), PIAPI1641/UNAM andCONACYT (CVU 409450).
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Aptamers are short ssDNA or RNA that specifically bind to target molecule using three-dimensional structure.

Their target molecules could be cells, proteins, metal ions, and toxin. Aptamers are more stable and easily to pro-

duce comparing with the antibody and can be selected from the large aptamer library using the method called

“Systematic Evolution of Ligands by Exponential Enrichment” or “SELEX”. Our group selected and modified DNA

aptamers specifically bound human serum albumin (HSA) and glycated human serum albumin (GHSA), which

is a marker for some non-communicable diseases (Diabetes mellitus, kidney dysfunction and Alzheimer). The

aptamer truncation study indicated that the hairpin-loop structure with 23 nucleotides length containing triple

G-C hairpins and 15-nucleotide loop, plays an important role in GHSA binding. Fluorescent quenching graphene

oxide (GO) and Cy5-labeled aptamers were used in this study to develop simple and sensitive graphene based

aptasensor for GHSA and HSA detection. In addition, with the nuclease resistance system, our detection plat-

form could also be used with blood and urine sample. These indicate that our aptasensor has a potential for

diagnosis and monitoring of diabetes mellitus and kidney dysfunction.

References

1. Biomarkers for insulin resistance and inflammation and the risk for all-cause dementia and alzheimer dis-
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Low and high chalcocite, djurleite, digenite and anilite are an important class of copper chalcogenide materi-

als used in various optoelectronic applications. While the stoichiometric phases serve as ideal candidates for

photovoltaics, the non-stoichiometric phases find uses as catalysts among others. The Cu vacancies in non-

stoichiometric Cu2-xS as well as the high diffusivity of Cu+ ions in the Cu2-xS crystal structure often leads to fasci-

nating and sometimes unexpected observations. Herein, we present the atomic layer etching (ALE) of selected

oxide and sulfide thin film underlayers during the atomic layer deposition (ALD) of Cu2-xS. The etching initiates

with the downward diffusion of Cu+ ions into the underlying films during deposition. Due to the unrestricted

influx of the Cu+ ions, stresses are generated in the underlayer material making it prone to fragmentation or

breakdown. The eventual etching and the etch rate of the underlayers are however suspected to depend of the

lattice/bond dissociation energy of the materials. Thin films of ZnS, ZnO, SnS, and SnO were etched to differ-

ent degrees, while SnO2 exhibited a high resistance to etching. Interestingly, a selective removal of Zn2+ was

observed when a ternary Zn1-xSnxO film was used as underlayer. Figure (a-c) below portrays etching of the

different underlayers, while figure d. provides pictorial evident of ZnO consumption during the fabrication of

a Cu2-xS on ZnO core-shell hetero-structure. In the conference, details of the etching process, proposed etching

mechanism and fabrication of Cu2-xS nanowires as PV absorbers using the etching process will be presented.

Areal density and tem-eds images of cu2s on zno heterostructure.png
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Introduction: Viral respiratory infections remain one of the most common cause of hospitalization and high

mortality rate, especially in young children. A rapid screening for point-of-care (POC) diagnosis of viral

pathogens are of significant importance. Methods: Here, we described a rapid and sensitive platform, integrat-

ing a portable reader with multiplexed fluorescence lateral flow test strip (LFTS). By using fluorescent dye-doped

silica nanoparticles as reporter molecules, the target viral protein can be achieved. Results: With fluorescence

LFTS, a specific detection for the target virus can be achieved without cross reaction and interference by other

viruses. In addition, a simultaneous detection of more than one target viruses can be demonstrated. By compar-

ison with commercial rapid tests based on colorimetric detection, the system provides an improved sensitivity

to conventional method. Discussion: The system demonstrates a potential platform for the detection of the

target viruses, which can be applied for a rapid screening and monitoring purposes. Further, the system can

also be useful for other biomedical and healthcare application.
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Self-assembled short-peptide architectures are attracted as nanomaterials due to potential applications since

a discovery that phenylalanine dipeptide(L-Phe-L-Phe-OH) self-assembles into fibers[1]. Here, we focus on

L-phenylalanine tripeptide which self-assembles into micro-plate[2]. Supramolecular structure by the self-

assembly of peptide consists of non-covalent inter-molecular interactions such as electrostatic interaction, hy-

drogen bond, and π-π stacking. From hypothesis that change of supramolecular structure will be caused by

residue-specific replacement of L-isomer with D-isomer, we investigated the way of controlling self-assembly

by using D-amino acid.

We have designed four tripeptides, L-Phe-L-Phe-L-Phe-OH (FFF), D-Phe-L-Phe-L-Phe-OH (fFF), L-Phe-D-Phe-L-

Phe-OH (FfF) and L-Phe-L-Phe-D-Phe-OH (FFf) and investigated the supramolecular structures by SEM, TG, solid-

state NMR and VCD.

The way of self-assembly is that 1 mg of the peptide was dissolved in 10 μL HFIP and then, as a trigger of

self-assembly, 90 μL of ultrapure water added to the peptide solution. To investigate temperature effect on

self-assembly, we prepared 5, 25, 35, and 40゜C of water beforehand and kept the temperature during the self-

assembly, respectively. From SEM images, it was revealed that FFF and fFF show the morphological change

from nano-plate to micro-plate as the temperature rise, whereas FfF and FFf self-assembled into nanoscale

plate at any temperature. 600 MHz solid-state NMR was used for analyzing the molecular structure and its re-

sult concluded that the reason of the temperature dependence of FFF and fFF is due to co-existing two or more

conformations. VCD was used for measuring the chirality in the supramolecular and its backbone conforma-

tion. From the results of NMR and VCD, it was revealed that each peptide forms a specific conformation into

self-assembly. Especially, we revealed that FFF, fFF and FfF form anti-parallel β-sheet, however, surprisingly,

only FFf forms highly homogeneous γ-turn structure. Also, TG-MS data showed that the γ-turned FFf has the

most thermal stability among the designed peptides. Thus, it is found that the self-assemblies of the tripeptides

are strongly affected by the temperature. Moreover, we have discovered the self-assembly of γ-turn-forming

peptide at 3rd D-Phe residue.

【References】

[1] E. Gazit et al. (2003) Science 300, 625-627.
[2] P. Tamamis et al. (2009) Biophys. J. 96, 5020-5029
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Fig. 1 chemical structures of a fff b fff c fff and d

fff .png

Fig. 2 sem images of fff fff fff and fff.png

Fig. 3 nmr spectra of fff on self-assembly at 5 c

upper and 40 c lower .png

Fig. 4 the -turn model of fff.png
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Introduction

The development of novel therapeutic strategies for tumour cells, using nanoparticles, constitutes an issue of

growing importance. One major hurdle that underlies the use of radionuclide therapy is how to get the ra-

dionuclides to a particular site in the body. Magnetic nanoparticles offer great potential applications in nuclear

medicine such as magnetic field-guided carriers for localizing radionuclides in tumour.

Methods

Ferrofluids based on citric acid (CA), polyethylene glycol (PEG1000) and polyacrylic acid (PAA) coated Fe3O4

nanoparticles were prepared in few steps. The Fe3O4 was synthesized by polyol method. To improve the col-

loid stability of as-prepared Fe3O4nanoparticles, their surface was further modified by CA, PEG1000 and PAA. For

nanoparticles radiolabeling 99mTc was used.

Results

With help of polyol mediated method of synthesis, two morphologies of magnetite nanoparticles were obtained,

flower like and spherical. Magnetisation measurements are showing superparamagnetic behaviour of nanopar-

ticles at room temperature. The yield of radiolabeling of 99mTc-nanoparticles was established by determining

radiochemical purity. Yields of radiolabeling on T= 25 °C after 30 minutes were for 99mTc-Fe3O4-PEG1000, 99mTc-

Fe3O4-PAA and 99mTc-Fe3O4-CA 69.2 %, 97.5 % and 98.5 %, respectively. Investigation in vitrostability of 99mTc-

Fe3O4in saline and human serum was monitored at 37 °C during 24 hours, at several time points, 1, 2 and 24 h.

After 24h, the best stability has shown 99mTc-Fe3O4-PAA (89.9% - 90.4%) as well as naked radiolabeled nanopar-

ticles, 99mTc-Fe3O4(91.7% - 93.2%). The obtained specific power absorption value for Fe3O4 was 475 W/g at 252

kHz and 200 gauss (15.9 kA/m), indicated their potential in hyperthermia based cancer treatments.

Discussion

Magnetite labelled with radionuclide Technetium, 99mTc-Fe3O4, was obtained in high radiolabeling yield and

exhibit high in vitrostability. In addition, cytotoxicity analysis on nanoparticles indicates that surface of the

nanoparticle is non-toxic. 99mTc is the most commonly used radionuclide in SPECT because of its excellent phys-

ical properties (T1/2 = 6 h, γ–radiation 140 keV). Consequently, the obtained results on 99mTc labelled magnetite

nanoparticles displayed their excellent properties as theranostic nanoagents for the simultaneous diagnostic

imaging and magnetic hyperthermia application.

115



Applied Nanotechnology and Nanoscience International Conference 2018

SLG Bio-interface: Boosted N2a Differentiation and Enhanced
CHO Proliferation

- Oral - Abstract ID: 136

Ms. Amira El Merhie 1, Dr. Neeraj Mishra 1, Prof. Alberto Diaspro 1, Dr. Camilla Coletti 1, Dr. Silvia
Dante 1

1. Istituto Italiano di Tecnologia

In the field of biomedicine, single layer graphene (SLG) grown by chemical vapour deposition (CVD) has

been witnessing an increasing interest, since it can be easily transferred onto any other substrates, and it can

be patterned for the creation of biosensors. One of the most important aspects to be studied in this regard is

cell-material interaction.

With the aim to study how SLG influences cell behaviour, we have compared proliferation curves of Chinese

Hamster Ovary (CHO) cells, an adherent cell line, on different substrates. Specifically, we have compared SLG

and glass, either coated or not with poly-D-lysine (PDL) as adhesion factor. The proliferation rate was higher on

SLG substrates (either PDL coated or not) with respect to glass. To ensure that the influence of SLG is cell-type

independent, we have performed the same study on mouse Neuroblastoma (N2a) cells, another adherent cell

line. Results were in accordance with findings of CHO cells (Fig. 1). Furthermore, in order to study the effect of

SLG on N2a differentiation, we monitored neuronal differentiation and the neurite length on SLG versus glass

substrates during 48h incubation with retinoic acid treatment. We observed higher and statistically significant

neuritogenesis on SLG substrates with respect to control; neurites were significantly longer on SLG as well.

Recently, we have developed a straightforward and effective fabrication technique of SLG substrates patterned

by laser micromachining, using which we have successfully demonstrated ordered neuronal network growth.

Intending to investigate the generalization of the cell response to the same substrates, we tested both cell lines,

on PDL-coated micropatterned SLG focusing on their adhesion behaviour. Much higher adhesion on PDL-SLG

regions with respect to laser ablated areas was observed at early instant after seeding of CHO cells, confirm-

ing previously observed neuronal behaviour; however, at later time in culture, cell migration was observed

towards the ablated SLG regions. Preliminary study of N2a cells showed their indifference towards the sub-

strate underneath in terms of behaviour/migration demonstrating differences in morphology only; elongated

cells with long processes on SLG region versus round cells with less and shorter processes on the ablated part.

Fig.1 n2a proliferation curve.jpg
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Core-shell colloidal nanocrystals are a promising fluorescent class of materials, and their emission can be tuned

over a broad spectral range via their composition, geometry and size.[1-3] However, towards the fabrication of

robust and functional layers, for example using atomic layer deposition,[4] in practical device architectures,[5,

6] one significant drawback is their sensitivity on further fabrication processes like lithography, metal or oxide

deposition. In this work, we demonstrate how bright emitting and robust thin films of colloidal “dot-in-rod”

CdSe/CdS nanocrystals can be obtained by combining deposition from solution phase via spin-coating with

subsequent atomic layer deposition of alumina. Precisely controlled infilling and overcoating of nanocrys-

tal/alumina composites is demonstrated with the help of spectroscopic ellipsometry. We find that the emission

intensity and decay dynamics recover close to their original values for the alumina overcoated films. Moreover,

the emission of the composite, alumina overcoated films is robust to heat treatment up to 240°C, which enables

post processing of the films, for example by resist-based lithography techniques combined with the favourable

optial properties of the composite nanocrystal/alumina films make then interesting for applications in LEDs,

meta-material based nanolasers, nanolenses and sensors where bright emission and high refractive index are

important.
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Magnetic particles (MPs) have been used in numerous bio application in recent years as platform for vari-

ous molecules, including enzymes. Acetylcholinesterase (AChE) is an enzyme which cleaving neurotransmitter

acetylcholine into choline and acetic acid in cholinergic synapsis. It is known for sensitivity to many neuro-

toxic compounds like nerve agents (e.g. sarin, tabun), pesticides (e.g. paraoxon, malaoxon) or drugs used in

Alzheimer disease therapy (e.g. galantamin, rivastigmine). In present work, we immobilized AChE onto five

newly synthetized MPs via amino group on their surface and glutaraldehyde as a spacer molecule. These par-

ticles were compared for ability to bind AChE using Ellman´s method and the best were chosen for assay of

cholinesterase inhibitors. We performed electrochemical measurement of galantamin as currently used drug

for Alzheimer disease and carbofuran as carbamate inhibitor. Limits of detection 1.5 µM for galantamin and

20 nM for carbofuran were achieved. We also studied recovery of AChE after inhibition by aforementioned in-

hibitors. We compared commercial MPs with immobilized AChE with the here prepared MPs and commercial

one shown to be less efficient speaking about repeat measurement. While there are interferences of organic

solvents to AChE, they were also tested to their influence on the assay. The here presented analytical platform

appears promising for practical application.
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The unfavorable physicochemical properties of many drugs affect their bioavailability and consequently the

efficacy of the treatment. Drug molecules with lack of specificity and water solubility lead patients to take high

doses to achieve the sufficient therapeutic effects and with frequent dosing the toxicity of the drugs increases.

Dose reduction leads to drug sub-concentration and lack of therapeutic efficacy. The possible solution to max-

imize therapeutic efficacy and minimize side effects is to design drug delivery system which can improve the

physicochemical properties of drug molecules by modifying their pharmacokinetic profile, solubility and bio-

distribution. DDS is defined as a device that enables the introduction of therapeutic agent in the body and

improves its efficacy and safety by controlling the rate, time and place of release of drugs in the body.

Of the various drug nanocarriers explored, stimuli-responsive end-capped mesoporous silica nanoparticles

have been shown to be excellent candidates to fulfil the requirements owing to their advantageous “zero pre-

mature release” property. The drug release can be triggered by the various exogenous or endogenous stimulus.

Particularly useful one is pH change from neutral to acidic occurring in tumor tissue.

Firstly, pH-sensitive mesoporous silica nanoparticles were synthesized using amine-based stalk attached to the

their walls that bind beta-cyclodextrin units non-covalently through supramolecular interactions. When the

pH is decreased from its initial value, the amine derivatives become protonated resulting a binding affinity

to the cyclodextrin that is decreased. The cyclodextrin caps are thus dispersed around from the stalks and

pores remain un-blocked. Secondly, we focused on the adsorption of drugs on prepared pH-sensitive system

because it is adsorption phenomena that determine to a great extent the quality of pharmaceutical solid/liquid

preparations. Most of the research work dealing with drug adsorption in delivery systems is essentially focused

on only one adsorptive, one drug while many diseases require multiple drugs to treat them.

This work shows a comparative study of the adsorption of anti-neoplastic agent 5-fluorouracil and anti-

inflammatory agent naproxen on pH-sensitive mesoporous silica nanoparticles individually and in their mix-

ture – co-adsorption as a potential drugs delivery system.

This work was supported by APVV-15-0520, APVV-SK-FR-2017-0011 and VVGS-2017-677.
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Introduction
Arsenic nanoparticles (As NPs) have a potential application in nanomedicine due to their unique properties,

which are in many ways different compared to arsenic species currently used in treatment of cancer or parasitic

diseases [1] For using of As NPs in nanomedicine, their properties must be controlled.

Methods
Arsenic nanoparticles were obtained by reducing sodium arsenite with sodium tetraborohydride solution in

aqueous solution. [2] The influence of pH, temperature and surfactants on the size and shape of the pro-

duced nanoparticles were investigated. The transmission electron microscopy (TEM) and ultraviolet-visible

spectrophotometry were employed to characterisation of prepared nanoparticles. Moreover, the powerful and

fast technique single-particle inductively coupled plasma mass spectrometry (sp-ICP-MS) were tested for As NPs

size distribution measurement.

Results
Under all tested conditions, only spherical nanoparticles were prepared. By changing the pH value of aqueous

solution using sodium hydroxide we were able to control the particles size in range from 50 nm (pH=11.5) to

75 nm (pH=7), however, also the smaller particles (5 nm) appeared at neutral pH, so the size distribution was

bimodal. All of these As NPs had amorphous character. On the other hand, the sodium arsenite reduction in

neutral aqueous solution of 0.5% (m/m) hexadecyltrimethylammonium bromide leads to the crystalline particles

with wide size distribution (3-50 nm). The size of NPs obtained with sp-ICP-MS and TEM were in good agreement,

but sp-ICP-MS is suitable only for NPs larger than 50 nm.

Conclusion
This work describes, for the first time, the possibility of As NPs preparation with controlled size and crystalline

structure, which are important properties for transport, solubility and therapy effect of As NPs in organism.

[1] Chakraborty, S., Bhar, K., Saha, S., Chakrabarti, R., Pal, A., Siddhanta, A.: J Parasitol Res, 187640 (2014).

[2] Pal A., Saha S., Maji S. K., Kundu M., Kundu A.: Adv Mater Lett, 3, 177-180 (2012).
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Boron is a fascinating element with an extremely rich1 but complicated chemistry. New allotropes of this ele-

ment are still regularly discovered2-5, but the lack of reactive boron sources calls for harsh synthesis conditions

that hinder the production of boron-based nanostructures including metal borides6 or boron allotropes. How-

ever, such new nanomaterials would raise high interest for properties like hardness7, catalysis properties8,

superconductivity9, thermoelectricity10…

The present work focuses on a new pathway to reach nanostructured boron-rich materials, by combining col-
loidal chemistry and high pressure physics. First, we will report the synthesis of a new boron-rich pre-

cursor obtained in molten salts as amorphous nanoparticles of 5 nm diameter11. This nanomaterial shows

higher reactivity than well-known inert bulk amorphous boron, especially because of its high surface area (~800

m2 g-1). In a second step, these nanoparticles are treated at very high pressures (HP~5 GPa) and temperatures
(HT~1000-2000 °C) to trigger phase transformations in the typical P and T range for crystallization of boron-rich

solids.

This original synthesis combined with synchrotron-based in situ X-ray diffraction during the HP treatment

is an unprecedented opportunity to investigate the impact of the nanoscale on phase diagrams of boron-rich

materials. We will discuss transformation pathways and the possible formation of newmetastable nanostruc-
tures. The use of a large volume Paris�Edinburgh press to perform ex situ analysis will enable the properties

investigation of the as-obtained nanostructured materials.

1.Akopov, G. et al. Adv. Mater. 1604506 (2017).

2.Dubrovinskaia, N. et al. Zeitschrift für Naturforsch. J. Chem. Sci. 61, 1561–1565 (2006).
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In particle physics normally the well-known Feynman Diagrams are used to calculate transition probabilities by

which we can estimate predictions as to the expected measurement of a physical variable. In this paper we use

this technique to estimate quantitative measurements of the motility and rapid growth of a bacteria population

as well as to make predictions to anticipate and tackle down their possible scenarios of aggregation. In the same

manner how the Feynman diagrams include the so-called propagator which is actually a kind of mediator be-

tween particles, in this scenario of bacteria dynamics the ones that would play the role as mediators constitute

the plasmid by which we have assigned to them a dynamical evolution equation that couples to the interac-

tion between bacteria. With this we have build a set of diagrams in conjunction to a model of probabilities

of bacteria interaction. Thus, we have calculated probabilities for detecting a certain bacteria aggregation for

certain space-time displacements. We follow also the model of Feynman integrals that allows us to simulate the

dynamical behavior of a certain bacteria population. To achieve such simulations our modeling have used the

Green functions to model the bacteria space-time trajectory. We tested our proposal with those Green functions

that satisfies the Diffusion equation. We present simulations of how a certain aggregation of bacteria would

exhibit a rapid growth in a host body. Inside of an Internet of Bio-Nano Things strategy working together with

a nanodevice we show how this modeling appears to be advantageous to discriminate the bacteria signal from

the noise. Therefore, the more pure turns out to be the signal of bacteria to a nanodetector the more accurate

might be the intervention as an advanced strategy of Nanomedicine. We formulate an algorithm that aims to

calculate the precise locations of a bacteria population as well as a crude estimate of the number of bacteria

fact would help to medical personal to make a more precise intervention as to the pharmacology to counteract

the expansion of the bacteria in the shortest times.

Bacterium-feynman.png
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The development of novel fabrication methods for nanostructures has the potential to advance the field towards

exciting new applications.

Biomolecules such as proteins have greater functional complexity than existing non-biological nanostructures.

Additionally, such systems frequently self-assemble presenting opportunities for the development of novel fab-

rication methods. However, significant challenges remain in adapting these natural structures for use as cus-

tomisable artificial nanoscale tools.

Human Peroxiredoxin three (HsPrx3) [1] is a promising candidate as a toroidal protein scaffold for use as a

generic cargo carrier [2]. This work seeks to utilise a combination of microscopy, surface science techniques,

mass spectrometry, and solution-based measurements to explore possibilities in engineering and functionali-

sation of the ring protein with gold nanoparticles and polyoxometates combined with templating of ordered

array assembly through peptide-protein interactions.

References:

1. Structures of Human Peroxiredoxin 3 Suggest Self-Chaperoning Assembly that Maintains Catalytic State. Yew-

dall et al, Structure, 2016.

2. Assembly of Protein Stacks With In-situ Synthesized Nanoparticle Cargo, Manuguri et al, ACS Nano Letters,

In Press.
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Hybrid enzymatic nanocomposites are widely used prospective class of materials that founds its applicaiton in

various fields of industry and medicine. Such materials are combining both high catalytic rates and selectivity

inherent to enzymes with a stability and physical stimuli responsiveness of nanoparticles, thus offering valuable

set of properties. These properties allows to use enzymatic nanosystens in extreme conditions inaccessible to

free enzymes, such high temperatures, extreme pH values or presence of oxidizing agents. Apart from this,

immobilization of enzymatic catalyst on nanostructured hybrid systems is offering very interesting possibility

to introduce some additional factors to control biochemical systems by the means of either chemical or physical

stimuli, and giving the option to create on-demand operating biochemical systems.

In our work we are describing radio-frequency dependent enzymatic nanocomposites, whose catalytic activ-

ity is enhanced under the influence of alternating magnetic field. The materials were created by the recently

described procedure of enzyme entrapment within sol-gel derived magnetite matrixes. Entrapped enzymes

are immobilized within nanoporous ceramic material in irreversible manner, but remains catalytically active

due to mass transfer processes. Tight interaction of biomolecules with a rigid inorganic material renders en-

zymes highly thermally stable and shifts their denaturation temperature to 20-30 degrees higher than of free

ones. Acceleration of the reaction rate up to 460% under the influence of RF-field was demonstrated for the

systems based on non-thermophylic enzyme carbonic anhydrase (CAB) entrapped within sol-gel magnetite ma-

trix. Observed phenomena is thought to be a result of two processes: heating of superparamagnetic magnetite

nanoparticles due to Neel relaxation processes and high thermal stability of entrapped CAB. The reaction rate ac-

celeration is fully reversible and demonstrates fast response to the applied field. The materials showed excellent

biocompatibility and absence of cytotoxic effects in concentrations up to 200 µg/mL. Such hybrid materials can

find their application for drug delivery systems with controlled activity, design and synthesis of magnetically-

responsive biosystems and nano-biorobotics.

This work was supported by Russian Science Foundation, grant No. 16-13-00041.
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Introduction

It is well known that proteins outside of its natural environment exhibits a short shelf life, poor operational

stability and reusability. Thus, its potential biological application is limited. An idea to overcome these prob-

lems is the immobilisation of proteins on solid supports e.g. on nanoparticles (NPs). Immobilisation of proteins

is an efficient way to increase its operational stability and it can be an effective method for preparation of

hybrid bio-conjugates with new properties. A combination of unique properties of AuNPs (biocompatibility,

relativenon-toxicity) with proteins can result in new materials that can exhibit new or enhanced biological

properties of both the components e.g. antioxidant,antifungal, anti-inflammatory, antiviral and antibacterial

properties. Moreover, NPs can also be used as delivery systems for proteins and can be applied as therapeu-

tics. Hence, an immobilization could also be an interesting method in the context of preparation new types of

materials with unique properties.

Methods

Gold nanoparticles (AuNPs) synthesized via chemical reduction method were modified with catalase. Dynamic

Light Scattering was used to monitor the hydrodynamic size of AuNPs and the agglomeration state of colloids

before and after protein immobilisation. Morphological studies of the AuNPs before and after modification

were performed by Scanning Transmission Electron Microscopy. Determination of catalase adsorption degree

was carried out with gel electrophoresis.

Results

The obtained results confirm that the immobilisation of proteins on NPs is an effective way for preparation of

protein-nanoparticle conjugates with high biological activity. Moreover, gel electrophoresis is a versatile and

effective method that allows the identification and quantification of the amount of protein adsorbed on the

surface of NPs in a colloidal state.
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Chemotherapy and surgery are the main modalities to treat tumors in clinics. There are several FDA approved

chemotherapeutic agents, such as doxorubicin, cisplatin, paclitaxel etc., however together with beneficial ac-

tions against tumor cells they also have various side effects due to their non-specific action against healthy cells.

On the other hand, the use of heat to reduce tumor mass is very ancient. Nowadays, many techniques allow

to precisely focalizing the heat in very specific body regions resulting in treatments that are more efficient and

minimize side effects. Magnetic nanoparticles can act as heat mediators under oscillating magnetic fields in

the so-called “magnetic hyperthermia”. This field has received a renewed interest thanks to the development

of nanoparticles preparation by non-hydrolytic methods. These approaches deliver magnetic nanoparticles

with a better control in terms of size, size distribution and crystallinity. All these parameters affect structural

and magnetic properties of nanomaterials and thus their heat performance. Here, I will first focus on our

recent progress on the combination of cubic shaped iron oxide magnetic nanoparticles with thermo-responsive

coatings to combine magnetic hyperthermia with heat-mediated drug delivery. I will cover all topics from the

synthesis, to the functionalization and characterization, to the drug loading and in vitro characterization, to the

in vivo efficacy study on xenograft tumor murine model. In addition, our bio-distribution studies have indicated

the absence of toxicity of such materials and their in vivo clearance over three months.

I will also provide a comparative study of magnetic hyperthermia based on polyethylene glycole stabilized iron

oxide nanocubes to another type of nanocubes made of spinel cobalt ferrites (Co0.6Fe2.3O4 NCs ) providing also

in this case the in vitro and in vivo study. In a murine model, the slow release of cytotoxic cobalt ions together

with the heating effects of the Co0.6Fe2.3O4 NCs under the oscillating magnetic field of clinical use, has brought

to a complete tumor regression in case of locoregional treatment of small tumors (less than 0.5 cm in diameter).
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Polymeric nanoparticles (NPs) represent one of the most promising tools in nanomedicine and have been ex-

tensively studied for the delivery of water-insoluble drugs. However, the efficient loading of therapeutic en-

zymes and proteins in polymer-based nanostructures remains an open challenge. Here, we report a synthesis

method for a new enzyme delivery system based on cross linked enzyme aggregates (CLEAs) encapsulation into

poly(lactide-co-glycolide) (PLGA) NPs. We tested the encapsulation strategy on four enzymes currently investi-

gated for enzyme replacement therapy in lysosomal storage diseases (LSDs): palmitoyl protein thioesterase 1

(PPT1; defective in NCL1 disease), galactosylceramidase (GALC; defective in globoid cell leukodystrophy, GLD),

alpha glucosidase (aGLU; defective in Pompe disease) and beta glucosidase (bGLU; defective in Gaucher’s dis-

ease). We demonstrated that our system allows encapsulating enzymes with excellent activity retention (usu-

ally around 60%), thus leading to functional nanostructures suitable for enzyme delivery. Then, we focussed on

GALC delivery and synthesized three different targeted GALC CLEAs NPs, each one exposing a specific peptide

with targeting potential for the Central Nervous System (CNS), where the therapy for GLD should be performed.

We demonstrated that GALC CLEAs NPs are taken up by cells and localized in lysosomes, where the enzyme is

required to perform its catalytic activity. We also showed that enzymatic activity is fully recovered in a GLD in

vitromodel upon treatment with GALC CLEAs NPs. Lastly, we administered GALC CLEAs NPs to a mouse model

for GLD (Twitcher mouse) and we evaluated the in vivo efficiency of CLEAs NPs as delivery systems.
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The aim of this paper is to develop and evaluate an electrical aerosol monitor (EAM) for the real-time mea-

surement of airborne nanoparticle number concentration, based on unipolar corona charging and electrostatic

detection of charged nanoparticles. The EAM was consisted of the 1.0 µm cut-off diameter impactor, the particle

charger, the Faraday cup electrometer, the flow system, the high voltage power supply and the data acquisition

and processing. In the EAM, the mass flow controller and a vacuum pump were used to regulate and control

the aerosol flow rate. Sampled aerosol was first drawn through a 1.0 µm impactor for removal of particles out-

side the measurement range, particles with aerodynamic diameter larger than 1.0 µm. Sampled aerosol was

then directly introduced into the particle charger for electrostatically charging the particles by attaching them

to ions produced by the unipolar corona discharge inside the charger. After the charger, the charged particles

then entered into the Faraday cup electrometer for measuring electrically charge particles in a Faraday cup

electrometer downstream of the charger. A relationship between time and the particle number concentration

was processed and showed by the data acquisition and processing system. In this study, the EAM performance

was simultaneously evaluated and compared with a NanoScan-SMPS for measuring the number concentration

of airborne nanoparticle at ambient conditions. The two different instruments showed good results that were

highly correlated. Particularly, it was showed that the EAM proved its advantages in real-time measuring and

detecting airborne nanoparticle for number concentrations in the range from 102 to 107 particles/cm3.

Fig4.png Fig2.png
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To date, pancreatic ductal adenocarcinoma (PDAC) carries a poor prognosis, which is related to both tumor biol-

ogy and advanced stage at the moment of detection. Thus, PDAC early diagnosis represents a crucial aspect and

new, cheap, user-friendly techniques are needed. In this regard, nanoparticles (NPs) are regarded as powerful

non-invasive tools for the early detection of cancer. Indeed, when NPs are embedded in blood they get covered

by an outer biomolecular corona (BC), whose features and composition depend on both NP’s physical-chemical

properties and molecular source. Subsequently, the identification of specific corona molecules that are related

to pathological conditions could provide an effective way to detect tumors by NP-based blood tests. Previous

findings supported this idea and suggested that a straightforward combination of gel electrophoresis, image

processing and statistical data analysis (Fig.1) shall be employed to develop diagnostic tools with high accuracy.

In this work, blood plasma from PDAC patients and healthy donors were let to interact with gold NPs.

Cyto-histologically proved PDAC subjects, clinically staged according to the UICC TNM staging system were

considered eligible for the analysis (Ethical Committee of University Campus Bio-Medico di Roma approved

this study). After exposure of NPs to human plasma, we evaluated the protein patterns of the resulting BCs

by gel electrophoresis (1D SDS-PAGE). Gel images were acquired by a ChemiDoc (BioRAD) and processed by

custom Matlab scripts aiming to distinguish healthy and PDAC samples by the molecular weight distributions

of the corresponding BCs.

We carried out a statistical data analysis over a set of 77 samples and found significant differences between

healthy and PDAC patterns (Fig. 2), located in specific regions of the electrophoretic profiles (10-45 kDa). Fur-

thermore, a linear discriminant analysis of the experimental data (Fig. 3) provided an evaluation of the test’s

sensitivity, specificity and overall correctness, which read 83.7%, 78.6% and 81.8% respectively.

Besides to these promising outcomes, we predict that a systematic investigation of the NP-BC may improve our

knowledge of PDAC biology and offer novel opportunities for diagnostic purposes, by involving different kinds

of NPs, larger datasets and more accurate classification techniques.
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Big data in the coming days is going to become an integral part of life exists on this planet. Hence, introducing

early stage data analytics with the European Organization for Nuclear Research (CERN) and the National Center

for Biotechnology Information (NCBI) would generate interest in the research community for the rapidly chang-

ing world of technology. This study is especially intended to integrate two organizations data for understanding

the quantum realm computations. Generally, Quantum Computation (QC) creates the notion in the brain as Qu-

bits. But here, QC’s are the principles followed by the particles, atoms, molecules, and systems. Few of them

are Pauli’s exclusion principle, superposition, and entanglement. These principles played a vital role in the con-

struction of proton to an atom and to higher systems. In this present work, we have collected homo-sapiens

chromosomes data from NCBI to integrate it with CERN data to understand quantum computations. We have

identified a couple of computations and communications taking place inside the genes by integrating the recent

scientific results obtained at CERN. We have proposed a novel code-named peacock code (PCOC) and designed

a prototype to develop a unique identity with blockchain technology. A typical correlation between CERN and

NCBI Datasets are integrated into this study statistically with R programming tool to understand supersymmetry

and develop future computations with natural principles.
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This presentation has been created to extend the time allocated to DR. TERESA PELLEGRINO for her presentation

“Magnetic Nanoparticles for magnetic hyperthermia and cytotoxic action: from the synthesis to their in vitro

and in vivo characterization”
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INTRODUCTION
Perovskite-type oxides ABO3 have attracted significant interest in many areas of solid-state chemistry, including

catalysis. High metal dispersion in perovskite, mixed oxygen-ionic and electronic conductivity, high catalytic

activity and stability emerges as a practical alternative and can be applied in the CO hydrogenation.

EXPERIMENTAL
Nanostructured perovskite-type oxides GdBO3 (B=Fe, Co, Mn) synthesized by sol-gel technology were used as

catalysts for the light olefins production by carbon monoxide hydrogenation. Perovskite materials were char-

acterized using different techniques: XRD, SEM+EDX, BET, TG to study structure and morphology. Oxidation

state of Fe and Mn was determined by XPS. The catalytic activity test was carried out in a continuous-flow mode

with chromatographic analysis of the reaction mixture.

RESULTS and DISCUSSION
The complex physical and chemical methods of investigation showed that samples are in nanocrystalline state

and they have a porous structure. There were hydrocarbons C1-C6 as products of the hydrogenation of CO.

Methane, ethylene and propylene had the greatest amount. It was found that the catalytic characteristics are

determined by the nature of the metal in the B-site of perovskite. The specific catalytic activity increases in the

series GdMnO3 3 3, and selectivity for olefins - in the reverse order.

It was established that the phase composition of all perovskite-type oxides remains unchanged after catalytic

reactions. Partial decomposition of catalysts and significant changes in the samples morphology didn’t occur.

But, the formation of Gd2O2CO3 on GdCoO3 takes place. It is supposed that formation of carbonate complexes

occurs on Gd3+ ions (A-site), and transition metal ions in B-site are responsible for the formation of atomic

hydrogen. It was established that activation of catalytic centers and their further stabilization takes place under

the action of the reaction medium for all the investigated systems.
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Nano-based drug delivery

systems are showing potential to address the problem of bacterial resistance.

Therefore, the aim of the present study was to prepare a nanosuspension of

fusidic acid (FA) to enhance its aqueous solubility and antibacterial activity

against sensitive and resistant Staphylococcus

aureus. FA nanosuspensions (FA-NS) were prepared by a

bottom up antisolvent precipitation technique and were characterized using

various in vitro, in silicoand in vivo techniques. Solubility studies were performed using

shake-flask method. Size, PI and ZP of optimized FA-NS were 265 ± 2.25 nm,

0.158 ± 0.026 and -16.9 ± 0.794 mV respectively. MD simulation showed that

average distance, interaction energy and free binding energy between P188 and

FA to be ~14.37 Å, -74.42 and -49.764 ± 1.298 kJ/mol respectively supporting

experimental findings of a stable formulation. There was an 8-fold increase in

solubility of FA when compared to bare FA. In

vitro antibacterial activity against S.

aureus and MRSA revealed that there was a 16- and 18-fold enhancement in

activity of FA-NS against S. aureus and MRSA respectively compared to bare FA.

A Flowcytometry study showed that MRSA cells treated with FA-NS had almost

twice the percentage of dead bacterial in the population despite having an

8-fold lower MIC compared to bare FA. An in

vivo skin infection model showed a 142 and a 76-fold reduction in the MRSA

load in mice skin treated with FA-NS compared to the controls. These results

show that nanosuspension formulations of antibiotics can enhance their

solubility and antibacterial activity simultaneously
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I will describe our studies of PbS and PbSe nanocrystal nucleation and growth using a library of thiourea and

selenourea derivatives. The wide range of chalcogenourea reactivity adjusts the metal chalcogenide formation

kinetics over several orders of magnitude (> 10ˆ6). The flexible reactivity provides a valuable method to tune

the steady state monomer concentration independent of the temperature or crystallization medium. Using this

library we have probed the nucleation of PbS and PbSe in situ using synchrotron X-ray scattering. These studies

allow us to monitor crystal nucleation in real-time. Together with in situabsorption spectroscopy we illustrate

the surprising observation that nucleation is a relatively slow process that can occur over periods as long as min-

utes while producing a narrow size distribution. The origins of the narrow size distribution and the nucleation

barrier will be discussed.
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The highly visible light degradation catalysts of the ZnO-RGO nanostructures had been successfully synthesized

by a facile sol-gel method with subsequent thermal treatment at 500� under 4×10-3torr. XRD patterns showed the

characteristic wurtzite ZnO structure at 2θ= 31.7˚ (100), 34.4˚ (002), and 36.2˚ (101). No significant RGO diffraction

peaks were observed at around 24˚. Raman spectra revealed the D- and G-band related RGO nanosheets, and

exhibited a decreasing profiles of the ID/IG ratio from 1.2 to 0.8, while combined with the ZnO, suggesting that

the defects were decreasing and the sp2 carbon domains were increasing. The SEM images revealed that the

sheet-structures appeared in the adding RGO samples and the TEM-SAD showed the RGO patterns, suggesting

that the RGO was covered by the ZnO nanoparticles which had confirmed the XRD results. PL spectra showed

two emission regions at NBE and DLE. The NBE of the ZnO/RGO nanostructures revealed the higher intensity

than the pristine ZnO due to the SPR effect which should absorb more incident light energy and supply more free

electrons. Additionally, both of the intensity of NBE and DLE decreased with the increasing RGO, indicating that

the higher carrier transition in the interface. Results of BET showed the increasing profile (4 to 18.5m2/g) with

the increasing RGO (0 to 6400ppm), but the decreasing of the grain size (31 to 26nm), suggesting that the RGO

could inhibit the grain growth of ZnO, thus BET values increased. The visible-light photocatalytic tests showed

that the efficiency, after 15min illuminating time, of ZnO, ZnO-RGO400ppm, ZnO-RGO800ppm, ZnO-RGO1600ppm, ZnO-

RGO3200ppm, ZnO-RGO6400ppm were 10%, 50%, 94%, 95%, 96%, and 94%, respectively. Besides, the rate constant

was lower than 0.012min-1 at the RGO lower than 400ppm, and larger than 0.04min-1 at the RGO higher than

800ppm. In conclusion, RGO should be able to inhibit the recombination of excitons, increase the BET values,

and reveal the SPR effect as followed by the enhancing of the photocatalytic efficiency under the visible light.
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The controlled drug release strategy, which candidates to take the place of traditional chemotherapy methods,

focuses on passive and active targeting. The major limitation of the passive tumor targeting is that drug-loaded

nanoparticles do not go directly to target cancer tissue. The combination of targeted drug delivery and con-

trolled release technology can provide more effective and less harmful solution to overcome these limitations.

The nanoparticles prepared with the polylactide and poly(lactide-co-glycolide) polymers have been emerging

as promising carriers for targeted release. However, the most important disadvantage of these nanoparticles is

very limited types of functional groups for the conjugation of targeting ligands. Therefore, this study deals with

the production of polymers with various functional groups, which both enables the conjugations of folic acid to

increase the cellular uptake into the target cells, and of camptothecin (CPT) family anticancer drugs to provide

the treatment.

The experimental protocols1-3were adapted from the relevant literature to achieve the following objectives.

• Synthesis of disulfide-linked carboxy-terminal CPT (CPT-DTDP), which is suitable for drug release with

GSH, was performed with esterification of CPT with dithiodipropionic anhydride (DTDPA) (Scheme 1).

• Synthesis of MePEG-Poly(LLA-co-αBrγBL) were carried out in the melt in presence of Sn(Oct)2 via the ROP

(Scheme 2A).

• The reaction of MePEG-Poly(LLA-co-αBrγBL) with CPT-DTDP in presence of tetrabutylammonium fluo-

ride was performed to synthesize MePEG-Poly(LLA-co-αCPT-DTDPγBL) (Scheme 2B).

• The reaction of MePEG-Poly(LLA-co-αBrγBL) with folic acid (FA) in presence of tetrabutylammonium

fluoride was performed to synthesize MePEG-Poly(LLA-co-αFAγBL) (Scheme 2C).

Chemical structure of all compounds was confirmed with 1H-NMR and ATR-FTIR. GPC analyses showed that the

polymerization was carried out successfully and copolymers with narrow molecular weight distribution values

were obtained. Desired the number of repeating units of αBrγBL, CPT-DTDP, and FA in polymer chains were

obtained according to 1H-NMR spectra just by comparing the integral values of the PEG methylene protons,

PLLA methine protons, αBrγBL methine and methylene protons, CPT-DTDP aromatic protons, and FA hydroxyl-

amine-aromatic protons.
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The controlled deposition of thin films on high surface area supports are prerequisites for a rational design of

interfaces and the production of multifunctional materials. Atomic layer deposition (ALD) emerges as a pow-

erful and versatile technique for the coating or decoration of high surface area supports. It permits a precise

deposition of conformal and homogenous thin films, based on a reaction between precursor materials, which

are separated into successive surface reactions. Accordingly, the reactants are kept separate reacting with sur-

face species in a self-limiting process, i.e. without the presence of gas phase reactions. The conformal growth of

the ALD film is a direct consequence of self-limited surface reaction and the film thickness is determined by the

number of cycles. ALD technique is widely used for metal oxide thin films deposition, which formation involves

the reaction between a metal precursor and an oxygen source [1,2]. ALD is, therefore, specifically suited for the

elaboration of heterostructures. In the present work, it is highlighted the versatility of ALD approach for the

precise coating of different types of carbon nanotubes with thin films of metal oxides, preserving the support

geometry. The obtained heterostructures are definitely, suitable for a variety of applications in different fields

such as microelectronics, energy conversion and chemical catalysis.

[1] R. L. Puurunen, J. Appl. Phys. 2005, 97, 121301-121357.

[2] M. Knez, K. Nielsch, L. Niinistö, Adv. Mater. 2007, 19, 3425-3438.
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Polylactide (PLA) and poly(lactide-co-glycolide) (PLGA) have been widely investigated for fabrication of poly-

meric NPs due to their desired biodegradability and biocompatibility. Especially, copolymerization of PEG with

PLA and PLGA offers many advantageous like higher hydrophilicity, rate of degradation, and stealth function.

The production of novel versatile biomaterials without destroying main skeleton of these polymers will be great

profit for biomedical and pharmaceutical industry.1-3

We firstly synthesized L-3,6-diisobutyl-1,4-dioxane-2,5-dione (L-DIBG) via 2-step reaction: the formation of L-

2-hydroxy-3-methylbutanoic acid from L-leucine with NaNO2 in an acidic aqueous medium, followed by con-

densation reaction of L-2-hydroxy-3-methylbutanoic acid in presence of PTSA.H2O in toluene at reflux temper-

ature (Scheme 1).1-3 Then, novel biodegradable MePEG-PDIBG diblock and PDIBG-PEG-PDIBG triblock copoly-

mers were synthesized through ring opening polymerization in bulk medium at 175 ºC (Scheme 2). Lastly, NPs

were prepared by both nanoprecipitation and single emulsion technique, and in vitro release of paclitaxel was

conducted in PBS (pH 7.4) at 37 ºC.

GPC results showed that all copolymers exhibited unimodal elution curves and fairly narrow distributions.

Chemical structures of copolymers were confirmed by 1H-NMR, 13C-NMR and ATR-FTIR. The thermal properties

of PDIBG-PEG copolymers were investigated through DSC analyses to observe the change in Tg and Tm values

for various block lengths. When the thermal stability of block copolymers was investigated by TGA under a N2

atmosphere, they showed a two-step thermal degradation process, indicating the decomposition of PDIBG and

then breaking of PEG chains. The effects of the formulation variables on the prepared particles were intensively

investigated and optimized. The produced particles showed spherical shapes in nanometer scale (180 to 320 nm)

with narrow size distribution (< 0.2), as characterized by SEM and DLS analyses. Paclitaxel loaded-particles

showed a burst release during 2 days followed by a longer sustained release. These novel polymeric NPs could

be considered as effective drug delivery vehicle for efficient treatment on tumors.
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Figure 1. a particle number size distribution of 18 b particle number size distribution of 19 c sem images of 18

and d in vitro release of paclitaxel from 18 and 19 particles n 3 s.d. ..jpg
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Semiconductor devices experience significant change in the transport mechanism due to the presence of

traps levels in the interface. Trap-free devices have been achieved majorly by increasing the crystallinity

of the active material, reducing the defect concentration and optimizing the fabrication process to achieve

interfaces with minor defects1. In current scenario, where the colloidal and solution based devices are

governing the semiconductor industries, these methods remain questionable. With this motivation, in

order to understand the effect of trap states, prospect of introducing a nano particle (NP) dispersion layer

sandwiched between the active materials has been investigated in this work. Established and widely used

TiO2/CuI heterojunction has been taken into consideration here. Si NP layer has been introduced in the

interface between TiO2 and CuI by spray process. Analyzing the I-V characteristics of the devices show that

sandwiching of Si NP layer has resulted in improved diode current. Using the log-log plot of space-charge

limited current (SCLC)2 parameters have been studied. Major difference in trap filling region of SCLC has been

observed. Hence the trap states have been studied using capacitance – voltage and capacitance – frequency

measurements. Trap density for Si NC device (1.27 x 1010 eV-1) is twice that of the reference device (0.7

x 1010 eV-1 cm-2). However, the diode current improvement is observed. Systematic analysis of trap states

has been performed and the mechanism behind the enhanced current collection has been explored in this work.

References:
1. B. Blülle, R. Häusermann and B. Batlogg, Physical Review Applied 1, 034006 (2014).

2. P. C. Ramamurthy, W. R. Harrell, R. V. Gregory, B. Sadanadan and A. M. Rao, Polym Eng Sci 44 (1), 28-33

(2004).
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Multi-branched gold nanoparticles are considered excellent candidates for sensing applications. Their multi-

arms and surface’s roughness features allow the surface-enhanced Raman scattering (SERS) activity and la-

beling of more chemical/biological moieties on their surfaces. Many techniques on the controlled synthesis of

multi-branched gold nanoparticles have been reported. However, an important concern is their poor stabil-

ity. Regarding to their thermodynamically unstable character, the as-prepared anisotropic gold nanoparticles

tend to transform into isotropic spherical gold rapidly. Herein, the controlled synthesis of high-yield multi-

branched spherical gold nanostars encoded with Raman reporter molecules are reported. The colloidal Raman

nanoparticle probes with diameter ranging from 60 to 85 nm in size for multiplexing Raman detection have

been successfully prepared by one-pot synthesis through a reduction of gold salt via a seed-mediated growth

approach in the presence of dual-reducing agents, hydroquinone and sodium citrate. Different Raman reporter

molecules, 4-aminothiophenol, ATP; 4-mercaptobenzoic acid, MBA; and 4-nitrothiophenol, NTP, have been used

as Raman active probe and stabilizing agents, concomitantly.

Based on simultaneous formation of star-shaped and surface coverage of stabilizing agent on the nanoparti-

cles together with short-reaction time and one-step synthesis, the ripening rate of nanoparticle growth can be

diminished. Consequently, the effect of shape transformation from unstable multi-branched nanostructure to

stable spherical morphology can be suppressed and the nanoparticles stability can be improved. The resulting

multiplex Raman nanoprobes display long-term stability against shape transformation (12 months under accel-

erated storage condition and 5 month under ambient condition), aggregation and reporter leakage, meanwhile

showing reproducible SERS signals and excellent SERS enhancement ability suitable for multiplex sensing appli-

cations. To demonstrate the biosensing applications, these multiplex Raman nanoprobes have been used as the

signal reporter for both visual and SERS detection to distinguish different types of beta-2 agonist (Ractopamine,

Clenbuterol, and Salbutamol) in SERS-based lateral flow immunosensor.

Figure 1 shows a tem images and sers spectra of sers active nanoprobes and b typical sers-based lateral flow

immunosensor for beta-2 agonist detection..jpg
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Neural stem cells (NSCs) have a potential to differentiate into dopaminergic (DA) neurons by induction with neu-

rotrophins(1). Thus, neurotrophins make promising treatment possible for neurological diseases like Parkin-

son’s disease (PD) caused by loss of DA-neurons(2). Recently, therapeutic compounds loaded polymeric nanopar-

ticles (NPs) have been formulated for the their delivery to the brain(3). For example, an increased antiparkinson

efficacy in lesioned PD rat model was observed via a system of neurotrophin-loaded poly(lactic-co-glycolic-acid)

(PLGA) nanospheres(4). It was aimed to prepare neurotrophin-loaded-NPs for the differentiation of NSCs into

DA-neurons for treatments of neurodegenerative diseases.

Brain-Derived Neurotrophic Factor (BDNF) was selected as a neurotrophin in this study. BDNF-loaded PLGA-

NPs were prepared by Double Emulsion Technique (w/o/w), as adopted from literature(4). The size and poly-

dispersity index of NPs were analyzed by Malvern Zeta-Sizer. The loading of BDNF was confirmed by Fourier-

transform infrared spectroscopy. The loading efficiency was determined by a micro BCA Protein Assay Analysis

after disruption of NPs. The cytotoxicity of NPs and vitality of cells were analyzed by LDH and WST, respectively.

The expression levels of tyrosine hydroxylase (TH) gene were evaluated by RT-PCR.

NPs prepared by w/o/w in PVA surfactant showed a nano-size around 230nm without agglomerations and low

PDI values (0.15). Loading efficiency was up to 67% according to the micro BCA analysis. NPs were found as

non-toxic in-vitro studies when sterilized NPs at different concentrations were treated with the stem cells. NSCs

were cultured as neurospheres after obtaining from the sub-ventricular zone of adult rat brain according to

a reported method(2). The DA-neuron inductions with NPs were carried out on poly-ornitin/laminin coated

dishes. The phenotype of differentiated cells was investigated with immunofluorescence staining for the DA-

neuron markers; TH and βIII-Tubulin. The results in this study indicate that PLGA-NPs can be used as carriers

for growth factors. This will potentially open a new way for future neuroprotective therapy.
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Yuen E.C., et al. Brain Dev. 1996; 18: 362-8

Yang H., et al. Front Neural Circuits. 2016; 10: 29.

Kreuter J., et al. Advanced Drug Delivery Reviews, 2014; 71: 2–14.
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The application of biodegradable, electrospun nanofibers in agriculture has attracted a lot of interest as they are

cost-effective and offer a versatile technique to fabricate eco-friendly,high surface-to-volume ratio and porous

nanofibrous structures from polymeric solutions. Flutriafol is a commonly used fungicide in plant protection in

Australia. This study aimed to encapsulate flutriafol into poly(L-lactide)(PLLA) nanofibers matrix by optimizing

electrospinnig conditions. The PLLA solution was prepared at concentration of PLLA (5% w/w) in chloroform-

Aceton (75–25 v/v) containing 10% (w/w) flutriafol relative to the PLLA. The PLLA/flutriafol mixture was fed

with a syringe to a basic electrospinning setup. Optimum electrospinning conditions were observed at 32°C

with a flow rate speed of 1mL/ h, and 12kV high voltage. SEM images were used to characterize the morphology

of electrospun nanofibers. Energy-dispersivedetector (EDS) was employed to identify successful encapsultion

of flutrifolinto PLLA nanofibers.

Successful loading of flutriafol into PLLA nanofibers promises a new technology to encapsulate and release

molecules of agrochemicals by using electrospun nanofibers as a carrier. This technology proposes an alterna-

tive method for further studies on the controlled slow release of agricultural additives (fungicides and fertilis-

ers).

Eds analysis of plla loading flutriafol.jpg
Plla nanofiner eds image.png
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Nano-based drug delivery systems have been developed in order to improve the charge density, drug delivery

efficiency, releasing in target sites, increase drug solubility, etc., (Zupancic, Kreft et al.2018; Zhu, Wang et al.

2017)(Zhao et al., 2017). Nanodiamonds (NDs) are considered excellent carriers for cancer drugs due to their

high biocompatibility and enhancement of intracellular drug delivery to cancer cells (Salaam et al., 2014).

This work evaluated the effect of NDs loaded with the breast cancer drug tamoxifen (TMX) on the viability

and cytotoxicity of CaCo2 cancer cells, to know if non-breast cancer cells could be affected by the composite.

The viability and cytotoxicity (base on loss membrane integrity) of CaCo2 cells treated with ND-Lactic acid-

Tamoxifen composite (NDLA-TMX) and free-TMX, were evaluated through the MTT and ApoTox Glo® assays,

using 96-well microplates with 15,000 cells/well in a final volume of 200 and 100 μL/well, respectively. The

NDLA-TMX composite and free-TMX were assayed at equivalent TMX concentrations of 118.7, 237.4, 593.5 and

1187.1 μg/ml for 24 h. Cells not treated were included as reference controls.

The NDLA-TMX composite had a loading of 78.24 µg TMX/mg NDs. In both assays, it was noticed that CaCo2 cells

viability decreased as the concentration of treatments increased, obtaining around 20% of cell viability at higher

concentration of NDLA-TMX. It was also observed a less decrease of cell viability in treatments with NDLA-TMX

composite compared with free-TMX, however the former had greater cytotoxicity. Therefore, it is convenient to

carry out assays at longer exposure times, to determine if the slow release of TMX from composite is associated

with its lower effect to cells than free-TMX.

Zupancic, D., et al. (2018). “Detonation nanodiamonds are promising nontoxic delivery system for urothelial

cells.” Protoplasma 255(1).

Zhu, H., et al. (2017). “Nanodiamond mediated co-delivery of doxorubicin and malaridine to maximize syn-

ergistic anti-tumor effects on multi-drug resistant MCF-7/ADR cells.” Journal of Materials Chemistry B 5(19):

3531-3540.

Salaam, A. D., Hwang, P. T. J., Poonawalla, A., Green, H. N., Jun, H. W., & Dean, D. (2014). Nanodiamonds enhance

therapeutic efficacy of doxorubicin in treating metastatic hormone-refractory prostate cancer. Nanotechnology,

25(42), 11. doi:10.1088/0957-4484/25/42/425103
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Recent use of mineralizer, during the clinkerization process, provides a possible route for effectively addressing

high energy consumption and CO2 emissions in cement manufacture. This study aims to investigate the possibil-

ity of introducing zinc oxide nanoparticles into the cement raw mix in order to reduce the energy consumption

during processing. Zinc oxide nanoparticles are prepared via hydrothermal growth method using zinc acetate

dihydrate and sodium hydroxide, as precursors. The percentages of zinc oxide nano-powder added to the ce-

ment raw material was varied between 1 - 3%. The effect of the added zinc oxides was evaluated based on

the unreacted lime and chemical composition after sintering process. The resulted clinker and cement samples

were characterized using XRF, XRD, SEM, EDS and compressive strength test. It was concluded that the addition

of 1% synthesized zinc oxide nano-powder into Portland cement production improves the burn-ability of the

cement raw mixture. The clinker temperature was reduced up to 1300°C, instead of 1450 -1500°C usually re-

quired for the clinkerization process of Portland cement, thereby enabling a reduction of energy consumption

and greenhouse gas emissions. The early age strength at 2 days for modified cement exceeds the specified limits

of 10 N/mm2. The 28 days strength is within the target design compressive strength of 42.5 N/mm2.
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Introduction.Human serum albumin nanoparticles (HSA-NPs) display desirable properties such as low tissue

infiltration, minimal toxicity and good drug encapsulation efficiency. HSA-NPs has long been used in cancer

therapy, but their potential in cardiovascular disease treatment is still largely unappreciated. Our group’s long-

term strategy is to deliver DNA methylation inhibitors specifically to macrophages of the atheromatous plaque

using HSA-NPs, since DNA hypermethylation is a causal epigenetic landmark of atherosclerosis. The objective

is to elaborate and analyze such HSA-NPs and their physicochemical properties. We omit technical details due

to patent protection issues.

Methodology. HSA-NPs were elaborated by desolvation. A DNA methylation-inhibiting drug was added at

different doses (in mg/ml: 1, 0.1, 0.01, 0.001 and 0.0001). HSA-NPs were subsequently functionalized with a

macrophage-specific ligand peptide with FLAG epitope, using EDC. The morphometric analysis was done by

transmission electron microscopy (TEM) and Image J software. ζ potential, polydispersity index (PI) and hydro-

dynamic diameter were obtained by dynamic light scattering (DLS) at pH 7.4. Drug incorporation efficiency rate

was analyzed by HPTLC and HPLC. Protein concentration was quantified by standard methods. The function-

alization was tested by dot blot and TEM using an HRP-conjugated or 40nm gold particle-conjugated anti-FLAG

antibody, respectively. Significant differences between drug-dose groups were tested with a Kruskal-Wallis and

Bonferroni post hoc test.

Results. Morphometric analysis reveals HSA-NPs average diameter for drug-dose groups was 282.4nm

(SD=124.88nm, range: 57.79-875.00nm, p=0.05). The average hydrodynamic diameter was 130.18nm

(SD=61.64nm, p=0.01), PI was 0.43 (SD=0.11) and ζ potential was -36.65mV (SD=3.5mV, p=0.01), HSA percentage

converted to NPs according to spectrophotometry was 93.9%. The drug encapsulation efficiency rate according

to HPLC was 22.6%. We confirmed HSA-NP functionalization with the macrophage-targeting peptide by dot blot

and TEM.

Discussion.Nanoparticle size influences uptake, deposition, and clearance in vivo. The size of HSA-NPs ob-

tained in this study is concordant between two independent techniques (TEM and hydrodynamic diameter de-

termination) and is adequate for in vivo applications. The observed encapsulation efficiency is sufficient for in

vivo applications, based on the drug’s relatively low IC50. Toxicity and specificity tests will be performed in a

suitable cell line prior to in vivo administration.
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Abstract–This paper deals with the simulation of the MESFET transistor (Metal semiconductor Field-
Effect Transistor), reducing size geometrical parameters 1 [µm] GaAs MESFET with a 0.3 [µm] gate
length, the transconductance value is 80 mS for Vds=0.2 v and the conductance is 260 mS/V for Vgs=-
0.2 v. The evolution of the Drain-Source current Ids=f(Vds,Vgs) in GaAs microwave MESFET’s devices
versus frequency domain are presented, The transport properties of the device are dominated by elec-
trons (majority carriers), we introduce the finite elementsmethod, wewill consider the substrate doped
p-type Na=1.e10 [1/cm3] and channel doped Nd= 1e16 [1/cm3], the interest of this simulation is to
record the I-V Characteristics, the output transconductance Gd, the output conductance Gm, channel
resistance simulated in the frequency domain from 100 Ghz, the transconductance and drain current
on the gate voltage, this resultants are in good agreement for RF power transistors.

Keywords– Output transconductance, Output Conductance, frequency, finite elements.

Conductance.png Ids- vds varring l.png

Ids-vds.jpg Transconductance.png

157



Applied Nanotechnology and Nanoscience International Conference 2018

Montmorillonite-graphene oxide nanocomposite
super-adsorbents for removal of Pb (II) from wastewater

- Poster - Abstract ID: 428

Ms. Jeanette Tan 1, Dr. Gary Owens 1, Dr. Haolan Xu 1, Dr. Zuliang Chen 2

1. University of South Australia/Future Industries Institute, 2. University of South Australia

Heavy metals are the most common environmental non-biodegradable persistent pollutants with toxic effects

that are detrimental to both human and environmental health. Consequently, various materials have been uti-

lized as adsorbents for heavy metal removal from wastewater including clay and graphene-based materials.

However practical applications have generally been hindered by poor flow properties, rapid loss of adsorp-

tion capacity, aggregation and difficulty in recovery of spent adsorbents. In this work, the desirable prop-

erties of Montmorillonite clay (MMT) and graphene oxide (GO) are combined to fabricate a super-adsorbent

nanocomposite for heavy metals removal. Developed adsorbents combining MMT and GO in different ratios

were characterized by various analytical techniques to evaluate their physical and chemical properties and

applicability for Pb removal. Structure was investigated by scanning electron microscopy-energy dispersive

x-ray (SEM-EDX), transmission electron microscopy (TEM), Fourier transform infrared spectroscopy (FTIR), X-

ray diffraction spectroscopy (XRD) and X-ray photoelectron spectroscopy (XPS). The physical properties of the

adsorbents were evaluated using BET (Brunauer–Emmett–Teller) and zeta potential analyses. Batch adsorption

experiments were conducted to study the efficiency for lead (Pb) removal where residual concentrations were

analysed by inductively-coupled plasma optical emission spectroscopy (ICP-OES). Parameters affecting adsorp-

tion such as pH, adsorbent dosage and contact time were investigated. In order to analyse the mechanism of

adsorption, data was fit to various isotherms and kinetic models. Initial results indicated excellent adsorption

capacity of MMT-GO towards Pb (II) ions in aqueous solutions with a maximum adsorption capacity of 526 mg

g-1 at pH 6 within 10 minutes. The kinetic data fit well a pseudo-second-order model and Langmuir isotherms

best described the equilibrium data. As confirmed by FTIR and XPS spectra, adsorption of Pb onto the MMT-GO

was mainly due to the electrostatic attractions between the abundant functional groups on GO surface and Pb

(II) ions in solution. Overall, the developed composite material was a promising candidate material for heavy

metal removal in wastewater.

Adsorption capacity.png
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NFFA-Europeis a European open-access resource for experimental & theoretical nanoscience that carries out

comprehensive projects for multidisciplinary research at the nanoscale ranging from synthesis to nanochar-

acterization, to theory and numerical simulation. Advanced infrastructures specialized on growth, nano-

lithography, nano-characterization, theory and simulation and fine-analysis with Synchrotron, FEL and Neu-

tron radiation sources are integrated into a multi-site combination to develop frontier research on methods

for reproducible nanoscience research thus enabling European and international researchers from diverse

disciplines to carry out advanced proposals impacting on science and innovation. NFFA-Europe coordinates

access to infrastructures on different aspects of nanoscience research that are not currently available at sin-

gle specialized sites without duplicating specific scopes. Internationally peer-reviewed approved user projects

have access to the best suited instruments, competences and technical support for performing research, includ-

ing access to analytical large scale facilities, theory and simulation and high-performance computing facilities.

Access is offered free of charge to European users. Two researchers per user group are entitled to receive

partial financial contribution towards the travel and subsistence costs incurred. The user access scheme in-

cludes at least two “installations” and is coordinated via a single entry point portal that activates an advanced

user-infrastructure dialogue to build up a personalized access programme with an increasing return on science

and innovation production. NFFA-Europe’s own research activity addresses key bottlenecks of nanoscience re-

search: i.e. nanostructure traceability, protocol reproducibility, in-operando nano-manipulation and analysis,

open data. (www.nffa.eu)
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Assessment of size- dependent effects of silver nanoparticles
in HEI-OC1 cochlear cells.
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and Pharmacy Cluj-Napoca

Introduction: Silver nanoparticles (AgNPs) have been proved potent anti-bacterial properties, offering an at-

tractive alternative to antibiotics in the treatment of otitis media. Concerns have been raised though regarding

their toxicity. There are few data regarding the toxic effects of AgNP in cochlear cells.

Methods: HEI-OC1 and HaCaT cells were treated with different concentrations of four sizes of AgNPs from

Nanocomposix: 5, 25, 50 and 110 nm. Silver uptake was assessed by atomic absorption spectroscopy, cyto-

toxicity with Alamar blue viability test, ROS production with 2’,7’-dichlorodihydrofluorescein diacetate , and

genotoxicity with the comet assay.

Results:Silver intracellular concentration was evaluated after 4h and 24h incubation with AgNPs. Intracellular

Ag concentration increased proportionally with the incubation time and the size of the NPs. Silver uptake was

higher in HEI-OC1 cells compared to HaCaT. AgNPs of all sizes reduced viability proportionally with the concen-

tration. This effect was cell line dependent, HEI-OC1 cells being more affected: lower IC50 than in HaCaT cells

for all NP sizes. The toxicity of AgNPs decreased with the nanoparticles’ size. For HaCaT, IC50 was 82.61 µg/ml

for the 5 nm NPs, 99.6 µg/ml for the 25nm NPs, 154.4 µg/ml for the 50 nm NPs and 158.9 µg/ml for the 110 nm NPs.

For HEI-OC1, the IC50 values were: 3.88 µg/ml for the 5 nm NPs, 10.26 µg/ml for the 25 nm NPs, 17.5 µg/ml for

the 50 nm NPs and 16.6 µg/ml for the 110 nm NPs. ROS production was dose and size- dependent, the 5nm NPs

generating the highest amount of ROS, mainly in the cochlear cells. Comet assay revealed higher genotoxicity of

AgNPs in HEI-OC1 cells compared to HaCaT cells, treatment with the 5 nm NPs resulting in the most important

elevation of the DNA lesion score. Conclusions: The perspective of using AgNPs in the treatment of otitis media,

although very attractive must be regarded with caution: cochlear cells proved to be more sensitive to the toxic

effect of AgNPs compared to other cell lines. Potential treatments must be tailored specifically, choosing NPs

which show minimum toxicity towards auditory cells
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Smart-composites based on coordination polymers with
1,1’-Ferrocenediyl-bis(H-phosphinates)) of some lanthanides
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1. Arbuzov Institute of Organic and Physical Chemistry, FRC Kazan Scientific Center of RAS

Recently, rare earth complexes have become subjects of great interest for the molecular magnetism community

as they can manifest single-molecule magnets (SMM) properties even in the case of mononuclear compounds.

However, independent on the magnetic center involved, the two essential features are required to observe SMM

properties: the bistability and degeneracy of the electronic ground state and the magnetic anisotropy at the same

time. The ions of heavy lanthanides are the most commonly used centers to obtain SMMs due to their axial

anisotropy and a high spin ground state. Molecular magnets can find application in various fields: magnetic

protection from low-frequency fields, transformers and generators of low weight, scientific instrument making,

cryogenic technology, information technology, medicine, energy. Luminescent molecular materials based on

complexes of rare-earth metals are a promising topic for the study of modern scientists. Possible applications

are luminescent polymer films, active optical fibers for data transmission and light emitting devices. Formation

of a complex between a lanthanide ion and certain organic ligands has a double beneficial effect, both protecting

metal ions from vibrational coupling and increasing the light absorption cross section by “antenna effects”.

Scheme 1. The reaction of obtaining of poly(lanthanides (III) 1,1′- ferrocenediyl-bis(H-phosphinate))

Herein we report on synthesis of isomorphic Eu(III), Dy(III), Sm(III), La(III) and Y(III) coordination polymers

on the basis of ferrocene-containing diphosphinate ligand. The PCs were obtained as an insoluble precipitate

from the water solution of the ligand and metal nitrates. Interestingly, that the coordination number of a lan-

thanide ion is six. Typically, the coordination number requirement of a lanthanide ion is 8 or 9, resulting from

the relatively large atomic radius of lanthanide. The electrochemical properties of the new compounds were

studied.

The reported research was funded by Russian Foundation for Basic Research and the government of the

Tatarstan Republic, grant № 18-43-160014.

Scheme 1. the reaction of obtaining of poly lanthanides iii 1 1 - ferrocenediyl-bis h-phosphinate .png
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Magnetic functionalization of carbonaceous nanostructured
materials
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Carbonaceous nanostructured materials, like carbon nanofibers (CNF), have extraordinary physical properties.

When these materials are incorporated into a matrix, their physical properties show improvements. However,

current research in materials science has shown that the modulation of the properties of a material makes it

much more useful in the technologic developments. Composites materials that can be magnetically manipu-

lated have generated a large number of investigations due to a structural control of the materials is translated

into the modulation of its optical, thermal, mechanical and electrical properties. The magnetization of carbon

nanostructures allows its manipulation, thus the method with which the magnetization is achieved is primor-

dial.

This work present magnetization procedure for carbon nanostructures using a chemical process. First, an ac-

tivation of CNF with hydrochloric acid (HCl) was done followed by a coprecipitation, in an inert atmosphere

chamber to avoid oxidation, with ferric chloride hexahydrate (FeCl3·6H2O) and ferrous chloride tetrahydrate

(Cl2Fe·4 H2O) in solutions with 2:1 molar concentration. The samples were in mechanical agitation for several

hours. Later, the nanostructures are collected and added to a solution of sodium hydroxide (NaOH) under stir-

ring. Then the material is washed with distilled water and decanted untilg get a neutral solution. Lastly, the

magnetic CNF are dried at a temperature of 70ºC. The magnetized CNFs was analyzed through the characteri-

zation techniques XRD, RAMAN, FT-IR , SEM, BET, XPS and their magnetic response.

The CNFs show a magnetic response under magnetic field with low intensity, formation, and adherence of mag-

netic particles on the surface of the CNF. The activation of the surface of the nanostructures and controlling the

oxidation of the iron nanoparticles enhancement the magnetization process. The magnetic CNF have outstand-

ing applications where heat transport can be guided such as additives for heat sinks, filaments, and compounds,

among others areas.
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Electrochmistry at the nanoscale: electrolyte confinement in
porous carbon used as supercapacitor electrodes

- Plenary Speech - Abstract ID: 643
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Electrochemical Capacitors (ECs), also known as supercapacitors, have now reached the technical maturity for

complementing- and sometimes replacing- batteries in a broad range of applications from power electronics to

transportation.

This talk will cover several aspects of the electrochemical characterization of materials for supercapacitor ap-

plications. We will start with the experimental study of the ion confinement effect in microporous carbons, by

using the combination of several techniques (Electrochemical Quartz Crystal Micro-balance, in-situ NMR, X-Ray

absorption and modeling). We will show how the ions and the solvent molecules organize themselves in the

carbon pores upon polarization. These results provide a direct molecular-level insight into the charge storage

process in microporous carbon electrodes and show that the charging mechanisms differ depending on the

polarization of the electrode surface.

Finally, moving from double layer to pseudocapacitive materials, we will show how the control of the electrodes

structure can help in preparing high capacitance electrodes using 2-Dimensional MXene materials in aqueous

electrolytes.

This set of results helped in developing our basic understanding of the ion fluxes at the electrolyte / material in-

terface as well as ion interactions in confined pores. From a practical point of view, they offer new opportunities

for designing high energy density supercapacitors and micro-supercapacitors.
1 Université Paul Sabatier, CIRIMAT UMR CNRS 5085, F-31062 Toulouse, France
2RS2E, FR CNRS 3459, F-31062 Toulouse, France

e-mail: simon@chimie.ups-tlse.fr
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Epitaxy of hybrid bi- and tri-crystal quantum nanowires
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Hybrid materials with semiconducting, superconducting and even magnetic components constitute some of

the most promising candidates in the search for materials holding topological protected states for quantum

technologies. The interfaces are key elements as the quality for the hybrid quantum devices ultimately depends

on the order, uniformity and purity of the interfaces. I will discuss the mechanisms of hybrid epitaxy of vapor-

liquid-solid and selective area grown nanowires by Molecular Beam Epitaxy [1],[2] that lead to well defined and

ordered interfaces between different type of crystals, as well as present structural, compostional and quantum

electronic characterization data.

[1] Krogstrup et al. Nature Mater. 14, 400-406 (2015)

[2] Krizek et al. Phys. Rev. Materials 2, 093401 (2018)
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INVITED TALK - Resistive Switching and Charge Conduction
Mechanisms in Single Nanowire Au-Ti/TiO2/Ti-Au RRAM

Devices
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The nature and direction of the hysteresis in Memristive devices is of interest from the perspective of device

operation and performance. Devices based on TiO2 have shown a range of behavior with hysteresis loops that

exhibit Clockwise Switching (CWS) and Counter-Clockwise Switching (CCWS). Here we undertake a study of a

device composed of a single nanowire of Au-Ti/TiO2/Ti-Au (MIM) structure over a wide temperature range of

260K-370K. The device behaved differently in the presence and absence of oxygen and moisture. In vacuum,

the device exhibited CWS with repeatable device characteristics whereas when the same device was transferred

to the air it showed CCWS with higher current levels. The excellent retention was observed for both of CWS and

CCWS in vacuum and air, respectively. Different plots were recorded to investigate the dominant conduction

mechanisms for all temperature ranges. The experimental results support SE theory being the dominant mech-

anism. Analysis of the Barrier Height (ΨB) values and activation energy differences (ΔEa) at different regions

of hysteresis are consistent with a mechanism in which oxygen vacancies that act as shallow donors are the

dominant source of conduction under vacuum conditions. However, dopant diffusion under bias creates a de-

pletion region along the wires that results in negative differential resistance (NDR), which can be overcome at

higher applied bias due to oxygen vacancy generation at the anode. In the presence of air, conduction is aug-

mented by the adsorption of oxygen molecules and moisture onto the wire surface, which results in the transfer

of charge in the conduction band and reduction of TiO2 to TiIII oxide, respectively. The lack of oxygen molecules

and the water in the vacuum chamber explained this significant reduction of current in the vacuum conditions.

This study demonstrates that the conductance change and Memristive properties of device are dependent on

an atmospheric component like Oxygen and moisture.

Slide1.jpg Slide2.jpg
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Introduction

Tunneling transistor has attracted attention as a potential candidate for low power consumption and highly-

integrated devices since a few decades ago. However, this device still has not reached practical application.

This is because that to control the quantum dot size of 10 nm or less is still a difficult challenge in spite of recent

progress in micro-fabrication technologies. Our main purpose is to solve this problem by taking advantages

of organic molecules as quantum dots. Because the size and structure can be controlled and, therefore, elec-

tronic states of the molecules can be also precisely designed. In particular, we report the multi-level transistor

switching achieved in a vertically aligned tunneling transistor.

Method

We adopted organic molecules as quantum dots. In this study, C60 molecules were embedded in a double-

tunneling junction consisting of Au/Al2O3/C60/SiO2 multiple layers on highly-doped Si substrates. Electrical mea-

surements were carried out at 20 K in vacuum.

Result and discussion

First, we examined a fundamental mechanism of the tunneling carrier transport. Staircases were observed

in current-voltage curves, which can be attributed to a resonant tunneling through the empty and occupied

energy levels of the C60 molecules. Energy-level diagram to explain this mechanism is illustrated in Fig. 1.

Second, we applied this mechanism to develop a tunneling transistor. Vertically-aligned tunneling transistors

were fabricated by electron lithographic techniques. An illustration and a cross-sectional TEM image are shown

in Fig. 2 and 3, respectively. In this device, the highly-doped Si substrate works as a source electrode and gate

bias voltage can be applied from a side gate electrode. Both electrons and holes were resonantly transported

through molecular orbitals. More importantly, the observed staircases were modulated by gate bias voltage

as shown in Fig. 4. Careful analyses revealed that applying side-gate voltages produced depletion layers in Si

substrates, to achieve effective modulation of the drain current. These experiment results demonstrate that the

molecule-based tunneling transistor allows multi-level switching through discrete energy levels of molecular

orbitals. This is the first demonstration of single-molecule-originated electric properties realized in a Si-based

device.
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[Time extension for the previous speaker]
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This presentation has been created to extend the time allocated to DR. SAHAR ALIALY for her presentation

“Resistive Switching and Charge Conduction Mechanisms in Single Nanowire Au-Ti/TiO2/Ti-Au RRAM Devices”
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Introduction: Macromolecules including macrocyclic species have been reported to have the potential to en-

capsulate biologically active compounds such as drugs through host-guest complexation to increase their sol-

ubility, stability and bioavailability. In this paper the first experimental and theoretical investigation of the

complexation between nedaplatin, a second generation antineoplastic drug, and p-4-sulfocalix[4]arene (SC4),

a macromolecule possessing a bipolar amphiphilic structure with good biocompatibility and relatively low

haemolytic toxicity for potential use as a drug delivery system is presented.

Methods: The formed complex, in aqueous media, has been characterized by means of UV–Vis, and 1H NMR

spectroscopy. The stoichiometry and binding constant were determined by means of the continuous variation

method (Job’s plot) and by HPLC. The derivative ratio method was adopted to resolve the overlap of the ab-

sorbance of the SC4 host spectrum and the spectrum of the complex formed to allow for the measurement of

the UV spectrum of the complex in the presence of this overlap. Structural characterization of the host-guest

complexes was carried out theoretically. The intermolecular hydrogen bonds of the nedaplatin-SC4 adducts

were investigated by means of the Bader theory of Atoms In Molecules (AIM)

Results & discussion: Data suggest the formation of a 1:1 complex. The stability constant of the complex was

experimentally estimated to be 3.6 × 104 M−1 and 2.1 × 104 M−1 which correspond to values of −6.2 and −5.9

kcalmol−1, respectively for the free energy of complexation while the interaction free energy is calculated to be

−4.9 kcal mol−1. These results agree with calculations which provide an interaction free energy of −4.9 kcal mol−1

for the association of nedaplatin with its ammonia ligands pointing inwards toward the wider upper rim of the

cavity of SC4. The formed complex is shown to not involve the penetration of nedaplatin within the cavity of

the SC4, however, it is mainly stabilized due hydrogen bonding between the hydrogen atoms of the nedaplatin

ammonia ligands with the O atoms of the calixarene sulfonato moiety. The stability of the complex in solution

may allow for its potential use as a drug delivery system.
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Fig. 1. 1h nmr spectra of nadaplatin alone panel a

sc4 alone panel b and equal molar ratio of

amount of nadaplatin and sc4 panel c ..jpg

Fig. 2. plot of peak amplitudes at 265 nm

obtained from the mixtures containing

successively increasing concentrations of

nedaplatin and a fixed concentration of sc4..jpg

Fig. 3. normalized job s plot..jpg
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Introduction: Approximately 8 million tons of spent coffee grounds (SCG) has been generated annually[1]and

our team have researched an innovative way of reusing SCG in accord with the concept of green chemistry. We

focus on cellulose which is included about 10% in SCG and tried to produce nano-sized cellulose fibers (CNF)

isolated from SCG. Recently, CNF have attracted wide attention because it weighs just one fifth the weight of steel

and can be five times stronger. CNF are expected to use as environmentally friendly and highly biocompatible

nanomaterials such as nanocomposites.

Methods: After degreasing process to SCG, catalytic oxidation using 2,2,6,6-tetramethylpiperidine 1-oxyl

(TEMPO) was conducted to produce TEMPO-oxidized celluloses in accordance with procedure detailed by A.

Isogai[2]. The obtained white cellulose slurry was sonicated to separate into nanofibers (Fig 1). We have per-

formed the structural analysis of CNF from SCG using by SEM, solid-state NMR and XRD.

Results and Discussion: From SEM images, CNF from SCG construct a three-dimensional network structure

and has nano-scale wide (Fig 2). Fig 3 shows 13C CP-MAS NMR spectrum of CNF from SCG. An isolated signal

appeared at 174.2 ppm was assigned to carboxylate C6 carbons produced via TEMPO-oxidation. It indicates

we have successfully produced TEMPO-oxidized CNF from SCG for the first time in the world. The crystallinity

index was calculated as 32%. From XRD pattern, the crystal structure of CNF was decided to cellulose Iβ which

is in a monoclinic system. The average crystal size was also calculated to be 2.6 nm. From these results, we

revealed the structural properties of CNF from SCG are comparable to that of another existing CNF. We can

expect to decrease in production cost of CNF by using SCG as raw materials.

References: [1] Jenkins, R. W. et al.. Waste and Biomass Valorization, 8, 1237–1245 (2017). [2] Isogai, A. Proc.

Jpn. Acad. B., 94, 161-179 (2018).

Fig 1. experiment procedure producing cnf from

scg.png Fig 2. sem images of cnf from scg.png
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Fig 3. solid-state 13c cp-mas nmr spectrum of cnf from scg.png
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Tailoring the outermost surfaces of magnetic nanoparticles
for in vivo applications.
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One of the main challenges in nanomedicine is the design of a material suitable for in vivoapplications. Many

factors such as size, shape, coating and surface charge are involved in the fate and bioavailability of nanopar-

ticles (NPs). Regarding the surface charge, most of the reported approaches mistakenly consider that the total

surface charge is presumably the main factor responsible of minimizing plasma proteins adsorption, instead of

the outermost layer on NPs.

Methods
Manganese ferrite nanoparticles (MNPs) were functionalized with three different ligands: gallol-PEG-OH, gallol-

PEG-NMe2 and gallol-PEG-Zw. MNPs were intravenously injected in mice and followed in vivoby MRI at different

time points. Both semi-quantitative and quantitative MRI was performed to determine short and long term

pharmacokinetics. Biodistribution was studied at one hour after injection by postmortem quantification of Mn

in different organs using ICP-MS.

Results
ICP-MS measurements showed that the MNPs taken up by the liver differed between neutral, positive and zwit-

terionic MNPs. Neutral NPs accumulated at a concentration of 8.8 µg of Mn/g of tissue, positive and zwiterionic

reached up to 21.1 and 18.2 µg of Mn/g of tissue, respectively. The concentration of MNPs in blood was de-

termined by quantifying the Mn content in blood plasma using ICP-MS, and by measuring the relaxation rate

increase. Figure shows that at 1 hour post-injection, the concentration of neutral MNPs in blood plasma was five

and seven times higher than those of the positive and zwitterionic MNPs, respectively. In fact, neutral MNPs

were still present at 48 h, whereas positive and zwitterionic nanoparticles were cleared from the blood after 24

h.

Discussion
The charge of the outermost surface of nanoparticles plays a fundamental role in theirin vivo behaviour and

it should be given special attention when designing diagnostic or therapeutic agents that require intravenous

administration. MNPs with neutrally charged surface exhibited long blood circulation times, good stealth prop-

erties and the highest bioavailability. On the contrary, MNPs with positive or zwitterionic surfaces, were rapidly

recognized by the mononuclear phagocytic system and cleared from the bloodstream much faster.

Reference - Pernia Leal, M.; Caro, C.; Garcia-Martin, M. L. Nanoscale, 2017, 9, 8176.
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ID16B hard X-ray nanoprobe beamline at the ESRF: analytical
techniques for microelectronic and photonic devices
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Microelectronic and photonic devices are continuously evolving in terms of materials, architecture, integra-

tion, fabrication processes and so on. Such an evolution requires advanced characterization techniques to bet-

ter understand and further improve the properties and performances of the materials and devices. Advanced

characterization provided by synchrotron installations plays an important role in microelectronics and photon-

ics R&D. Here, the compositional, structural and optical properties of direct band-gap GeSn-based micro-disk

lasers and InGaN coaxial nano-Light Emitting Diodes will be presented, showing examples of the ID16B hard

X-ray nanoprobe beamline capabilities.

The ID16B beamline at the European Synchrotron Radiation Facility (ESRF) is a nano-probe that provides a fo-

cused (down to 50x50 nm2), intense (up to 1012 ph/s), hard X-rays (up to 33 keV) beam. ID16B offers several

characterization techniques: X-ray fluorescence (XRF), X-ray diffraction, X-ray absorption spectroscopy (XAS),

X-ray excited optical luminescence (XEOL) and 3D phase contrast imaging, among others. The various methods

available, the possibility of using them simultaneously and the capability to install different types of samples

environments, make this beamline a unique characterization tool for materials when striving to develop new

nanoelectronic and photonic devices. In this talk, I will first of all detail the main characteristics and the experi-

mental setup of beamline ID16B. I will then present results obtained from the multi-technique characterization

performed at ID16B on GeSn/SiGeSn micro-disk lasers and InGaN coaxial nano-LEDs. The combined use of XRF,

XAS and XEOL techniques available on ID16B provided unique information on the compositional, structural,

optical and chemical properties of the materials in these nano-devices at the nanometer scale.

Gesn-disks.png
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This work is an in-depth analysis regarding the two basic types of water-based magnetic fluids (MFs), contain-

ing magnetite nanoparticles with electrostatic and electro-steric stabilization, both of which were obtained by

chemical coprecipitation synthesis under atmospheric conditions. The two sets of biocompatible samples, one

with citric acid (MF/CA) and the other with oleic acid (MF/OA) particle surface coating, achieved saturation

magnetization values of 78.20 kA/m for the electrostatic and 48.73 kA/m for the electro-steric stabilized aqueous

ferrofluids respectively,which are among the highest reported to date. A comprehensive comparative analysis

by electron microscopy, X-ray photoelectron spectroscopy, vibrating sample magnetometry, small-angle X-ray

and neutron scattering, dynamic light scattering and magneto-rheometry revealed similarities and essential

differences on both the microscopic and macroscopic level between the two kinds of water-based ferrofluids.

The results for the electrostatic stabilized MFs indicate the formation of short chains of magnetic nanoparti-

cles which are relative stable against coagulation with increasing concentration, whereas field and shear rate

dependent loosely bound structures can be observed in case of the MFswith electro-steric stabilization.

Figure. Plot of the “apparent” structure factor for (left) MFs/CA stabilized particles; the SANS data have been

divided by the data for a low-concentration MF/CA sample (volume fraction = 0.0227); (right) for MFs/OA sta-

bilized particles; the SANS data have been divided by the data for a low-concentration MF/OA sample (volume

fraction = 0.01).
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Structure prediction complemented by density functional theory (DFT) calculation indicates that TeSe2 is the

most stable among the various Te(1-x)Sex compounds. Different from the case of bulk Te, the material can equally

adopt three different crystal structures: HγT, MH, and Mβα phases, which are similar to 1T-TiSe2, trigonal Te, and

orthorhombic Te, respectively. These phases can be transformed from one to another by uniaxial tensile and

shear stress of less than 1 MPa; they can be even transformed to their chiral mirror images. Band structure

calculations including spin-orbit coupling (SOC) show that all three phases are semiconductors. The band gap

(= 0.43 eV) increases with density, being the largest (= 1.86 eV) in the Mβα phase with the highest density. The

HγT phase exhibits hidden spin texture because of centrosymmetry. The other two phases display chiral spin

texture due to the lack of the symmetry, in that two spin components of frontier bands can split by more than

100 meV in opposite directions.
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Introduction
Carbon nanofibers are a high value-added form of carbon which is appropriate for various large-scale appli-

cations, such as for manufacturing composites for the automotive sector and for adsorption others. Their ad-

vantages include a high specific surface area, high thermal stability and flexibility in designing their properties.

The concept behind this research is to fabricate carbon nanofibers from a renewable low-cost natural polymer,

lignin, combined with a recycled commodity polymer, poly(ethylene terephthalate).

Methods
Initially, lignin with PET were combined with a 1/1 mass ratio for the fabrication of precursor polymer

nanofibers using the electrospinning technique. Electrospun mats with average fiber diameter ranging from

80 – 781 nm were produced. Then, the precursor fibers were carbonized at 600 oC under N2. The impact of the

nanoscale diameter to the carbonization process was investigated using SEM, TGA and DSC. Nanofibers from

lignin/PET ratio of 4/1 and 9/1 were also examined for comparison.

Results and discussion
Figure 1 presents the differential thermogravimetric curve for the fibrous mats of varying average fiber diame-

ter. It is obvious, that lowering the average fiber diameter to a value of less than 121 nm, results in an increased

rate of decomposition at around 240 oC. This is the region of lignin decomposition, while PET decomposes at

around 400 oC. This increased rate of lignin decomposition is justified by the fact that in such low dimensions,

the heat and mass transfer limitations are not determinant of the process, because more macromolecules are

located near the surface. Therefore, there is a clear demonstration of the nanoscale effect. As a result, in the

fibers of less than 121 nm, the mobility of PET macromolecules becomes less restricted above 240 oC, and the

nanofibers melt (Figure 2 c) and d)). In contrast, the fibers of larger average diameter exhibit no melting and

retain their shape (figure 2 a) and b)). On the other hand, raising the lignin/PET mass ratio to 4/1 or 9/1, results

in the fabrication of carbon nanofibers with average diameter of less than 100 nm, that retain their fibrous

structure without melting (figure 3).

Figure1.jpg

Figure2.png
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The potential application of anatase titanium dioxide (TiO2) nanoparticles for solar fuel generation has been

recently attracting many attentions due to its excellent chemical stability. Nevertheless, the fast charge recom-

bination during photoexcitation process may often reduce the photocatalytic activity. This work presents the

role of plasmonic Au nanoparticles in enhancing the photocatalytic activity of TiO2 nanoparticles for a visible-

light-driven conversion of bicarbonate to formate. Here, two types of nano-sized Au and TiO2 heterostructures,

i.e., Au-TiO2 Janus nanostructures and core-shell Au@TiO2 nanostructures were successfully prepared and char-

acterized using XRD, UV-Vis DRS, and HR-TEM. Results demonstrate that Au-TiO2 Janus nanostructures had a

superior photocatalytic activity compared to TiO2 nanoparticles and core-shell Au@TiO2 nanostructures. This

photocatalytic enhancement is believed due to the presence of surface plasmon resonance (SPR) phenomenon

in Au nanoparticles that provides a Fermi energy level, which could prevent the charge recombination process

during photoexcitation.
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IntroductionTo date, lithium-ion batteries (LIBs) represent the most popular energy storage devices. In the

latest years, IV group elements (Sn, Si, Ge), able to store large amount of Li+ ions, have gathered attention in

the search for anode materials alternative to graphite. However, exhibiting low conductivity and generally

being in the form of powders, they need conductive additives and binder, which results in a lowering of the

LIB volumetric capacity. Electrospinning (ES) that allows preparing self-supporting fibrous carbon matrixes

with encapsulated metal/oxide nanoparticles (NPs) is regarded as an effective solution to this problem. This

contribution deals with synthesis and testing as anode materials for binder-free LIBs of self-supporting

paper-like membranes (SSPLMs) consisting of electrospun C/GeOx fibres.

MethodsThe SSPLMs are prepared via ES of germanium (IV) isopropoxide/polyacrylonitrile/N,N-

dimethylformamide (GTIP/PAN/DMF) solutions with different GTIP load (38.5, 57.7 or 65.4 wt% relative

to PAN), followed by stabilisation at 280°C and carbonisation at temperatures in the range 550-700°C. In

order to limit the irreversible reactions related to the electrode surface, some of the as-spun membranes are

cold-pressed. By this procedure, more compact (Fig.1a) rather than puffy (Fig.1b) SSPLMs are obtained, with

significantly reduced thickness (insets of Fig. 1).

ResultsThe investigation of the physicochemical properties of the produced SSPLMs shows that, as expected,

the increase of carbonisation temperature leads to better graphitised and less nitrogen-rich C fibres that contain

Ge0 and/or reduced oxide phases along with GeO2 NPs. Thanks to cold-pressing, the volume of hollow space

between the fibres reduces (even from 59 to 21%) and the volumetric capacities (Fig. 2a) consequently increase.

DiscussionIn spite of this improvement, SSPLMs exhibit poor rate-capability (Fig. 2b). This is because the

increase of carbonisation temperature promotes the outward diffusion of the Ge-clusters to form larger particles

(Fig. 3) and the Ge-depleted fibres with interconnected voids become very fragile.

ConclusionThis process almost completely nullifies the benefits “promised” by ES of having nanosized

metal/oxide NPs embedded and well dispersed within the conductive graphite-like network and represents a

serious concern of non-immediate solution.
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Fig. 1. morphology and insets cross-sectional of

the ssplms as resulting by scanning electron and

optical microscopy analyses respectively.jpg

Fig. 2. a galvanostatic chargedischarge curves

and b rate capability of the ssplms prepared by

cold-pressing and carbonisation at 700 c 65.4 wt

gtip .jpg
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Fig. 3. tem and insets hrtem images of the fibres.jpg
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Real-time molecular magnetic resonance imaging of tissue
regeneration using self-assembled magnetic nanoparticles
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MicroRNAs (miRNAs or miRs) are small single-stranded noncoding RNAs consisting of 18-25 nucleotides which

act as modulators of gene expression by either cleaving the target messenger RNAs (mRNAs) or repressing their

expression. Importantly, single miRNA can simultaneously modulate many mRNAs, and have important roles

in a wide range of cellular functions involved in development, proliferation, differentiation, and apoptosis.

Moreover, miRNAs are clinically important because of their close association with cellular differentiation and

disease. Thus, development of miRNA imaging methods has great importance in both diagnostics and thera-

peutics. For clinical applications, self-assembled magnetic nanoparticles (MNPs) were developed as magnetic

resonance imaging (MRI) contrast agent. Two types of MNPs were functionalized with different adaptors (5’-

and 3’-adaptors) and controlled self-assembly of MNPs driven by incubating with linker nucleotide containing

miRNA-binding sequence. In undifferentiated state, the MR signal of MNPs was completely quenched. Dur-

ing differentiation, the MR signal-on was triggered by the expression and binding of differentiation-associated

miRNAs to binding sequence of linker nucleotide, resulting in MNPs disassembly and an increased T2 value.

Such target miRNA-induced MNPs disassembly can generate excellent contrast changes and successfully used

to real-time molecular imaging of miR-124a and miR-1 during neurogenesis and myogenesis, respectively. This

MNP-based signal-on beacon has excellent potential to sense the expression of differentiation-associated miRNA

biomarker and to monitor in vitro and in vivo differentiation.
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Introduction
Resistance of bacteria to bactericides and antimicrobial agents has increased in recent years. Some antimicro-

bial agents are extremely toxic and irritant. Nano particles interaction with biomolecules and microorganisms

is expanding the field of research. It is within this framework that the evaluation of the effect of silver nanopar-

ticles (PVP and MO) on bacterial pathogens has been demonstrated.

Methods
The property which we have used here for our whole study was that Ag nanoparticles (NP) are effective in

controlling and supressing the bacterial growth.

The membrane of bacteria is consisting of lot of sulphate containing enzymes and Ag ions interact with these

sulphate groups and hence change the morphology by pacifying the enzymes.

Nanoparticles tested are synthesized by the two chemical processes:Silver Nanoparticles by PVP

“Polyvinylpyrrolidone” and Nps of silver by MO.

Fresh Colonies of reference bacterial (obtained from microbiology laboratory of the Faculty of Medicine of

Annaba) strains were used, exposed on different dose of NP

Results
We have found the that the components of the wall constitute an effective barrier between the nanoparticles

and the cell wall. However, they do not protect the bacteria against penetration and the possible reactions

caused by the nanoparticles and confirmed that the greater the quantity of adsorbed nanoparticles, the greater

the thickness of the polymer layer (EPS).

Electron microscopy images show the construction of an adsorption isotherm reveal the formation of a mono-

layer of nanoparticles on the surface of bacteria. Our bacterial strains treated with NPs Ag according to the

doses: 10-², 10-³ Mo and 10-² PVP show that the density of the metal (Silver) is very high at the level of the

bacterial wall.

Discussion
The complexity of the study of nanoparticles requires a different (multidisciplinary) approach from that of the

bacterial model and a demonstration of the relationship between penetration of the wall and cytotoxic effect

for the different types of bacteria. Specially to the components of the cell wall as a natural barrier between the

cell wall and the nanoparticles.
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Abundant yet undeveloped, cellulose and various derivatives of cellulose are materials that we see and touch

every day. Here, we report a novel polymer proton conducting electrolyte synthesized by chemical modifica-

tion of hydroxypropyl cellulose, which opens a new possibility of utilizing a renowned environmental friendly

material for environmentally friendly applications. Hydroxyl group in hydroxypropyl cellulose was substituted

with sulfonic acid groups to introduce proton conductivity to cellulose backbone. The functionalized cellulose

exhibits proton conductivity of 172 mS/cm at room temperature under 100% relative humidity with negligi-

ble electron or hole leakage through the membrane. Such high conductivity was achieved due to attachment

of longer chains than other previous studies. By hybridizing the modified cellulose with aluminum fumarate

metal-organic-framework (A520), dehydration of the cellulose based electrolyte membrane is significantly mod-

erated to enhance low humidity conductivity by more than an order of magnitude. The A520 hybridized sul-

fonated cellulose is utilized as the solid electrolyte with activated carbon electrodes for all-solid-state super-

capacitor, which demonstrated specific capacitance as high as 135.14 F/g at 75% relative humidity with stable

performance even at low humidity. Figure (a) below displays the humidity dependent proton conductivity of

our sulfonated cellulose compared with Nafion 117, one of the state-of-art proton conductors. Figure (b) shows

enhancement of the proton conductivity at low humidity upon adding A520 with different concentrations. Fig-

ures (c) and (d) display a schematic representation and the performance of all-solid-supercapacitor fabricated

using A520-sulfonated cellulose electrolyte. In the conference, details about synthesis of the electrolyte, charac-

terization method and results, the performance of the membrane as electrolyte, and its applicability in energy

devices will be presented.
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Performance and applicability of sulfonated cellulose solid electrolyte and sulfonated cellulose-a520 hybrid
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Glucagon and GLP-1 Analogues adsorption to hydrophilic
surfaces is determined by solution conditions, specific amino

acid sequence and lipidation.
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As described by Nakanishi in 2001, peptide adsorption to surfaces is a ‘common but very complicated phe-

nomenon’.

The relationship between lipidation of peptides, their specific amino acid sequence and their ability to self

assemble can be explored when adsorbed to industrially relevant hydrophilic surfaces, such as glass. An array

of structurally similar peptides, based on the 29 amino acid peptide, glucagon, were used in this comparative

study, in both acidic and basic conditions.

QCM-D and DLS are used to quantify and look at the structure of peptides on hydrophilic surfaces, specifically

to show that lipidated peptides will undergo self assembly to form different structures on the surface accord-

ing to their amino acid sequence and terminal groups. Dynamic light scattering is particularly useful in this

set of experiments as the peptides under investigation are too small to be seen using many light scattering

techniques. However, if they form higher order structures, these larger self assemblies will be able to be de-

tected. The zeta potential will also be used to look at the stability of the colloidal solutions and the peptide

charges in both pH 2.4 and pH 10.8. The QCM-D is able to detect mass change within nanograms, and can there-

fore be used to gauge the adsorption and desorption of peptides to the surface. Furthermore, the dissipation

can be used as an indicator to the hydration of the layer, and hence it’s rigidity.

Even though all four investigated peptides have similar backbones, molecular weights and function, we have

shown that even slight changes to the peptide structure can have a vast effect on their adsorption to surfaces and

preferred structure on the surface. Additionally, it shows that lipidation does vastly effect both the structure

and the stability of the peptides in solution and at the surface. The different structures are confirmed by both

DLS and QCM-D, which indicate that both lipidated peptides form higher order structures. Furthermore, g797

acts wildly differently according to the position of its lipidation and its amino acid sequence, which will in turn,

lead to differing adsorption patterns due to different short term interactions.
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Manganese ferrite (MnFe2O4) and manganese-cobalt ferrite (Mn0.5Co0.5Fe2O4) fine powders were produced by

glycol-thermal technique. Fine powders were then milled with chitosan for different times ranging from 5

hours to 60 hours. XRD patterns of as-prepared and milled oxides confirm cubic phase structure with an aver-

age crystallite size of 11 nm. The observed values of lattice parameter decrease with milling due to the inver-

sion of cations induced by milling. TEM results reveal nanoparticles with spherical shape and average particle

sizes correlating to XRD data. No aggregation of particles was observed after milling suggesting effective chi-

tosan coating. Magnetization studies performed at room temperature in fields up to 14 kOe revealed the super-

paramagnetic nature of both naked and coated nanoparticles with saturation magnetizations decreasing due

to milling. Larger coercive fields observed in Mn-Co oxides were attributed to higher magnetic anisotropy as-

sociated with Co ions. A reduction of coercive field due to milling duration was observed. 57Fe Mössbauer

spectra of Mn0.5Co0.5Fe2O4 samples show ordered magnetic states, while paramagnetic nature is revealed in

MnFe2O4samples. Hence, current results suggest that chitosan coating can be successfully achieved through

mechanical milling resulting in nanoparticles with potential for biomedical applications. The differences in the

magnetic properties of the samples were discussed based on Stoner-Wohlfarth theory.
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The creation of electron hole paris, called excitons if the electron and hole are coulombically coupled, in semi-

conductors is governed by the quantum mechanically determined electronic structure and for the most part well

understood. However, their spatial propagation is still illusive and yet, it is a key property to optimize light har-

vesting or emission and opens ways to define entirely new opto electronic functionalities.

Our goal is to visualize, understand and eventually control deliberately the transport of excitons

through nano building block assemblies. In the first part of the talk we will show the Foerster Resonant En-

ergy Transfer mediated exciton propagation through CdSe quantum dot assemblies. We find 30nm of exciton

diffusion, which can be enhanced to 50 nm by aligning the dipoles via an external electric field. For perovskite

quantum dots we find intrinsic diffusion length of up to 250mn, which can be enhanced by either enhancing the

excitation power creating something equivalent to an excitonic shock wave or by coupling the exciton transport

to plasmonic transport via an underlying Au film.

In the second part we will discuss the excitonic behavior and its propagation through 2-D semiconductors such

as 2-D MoS2 and WS2. We find local variation in the exciton recombination velocity as well as a variation in the

exciton diffusion length between a few nm up to 20 nm. The diffusion can be substantially altered by coupling

the tightly bound excitons in the 2-D semiconductor with the propagation of surface plasmon polaritons in an

underlying Au film, separated by 3nm AlO2 from the WS2.
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Understanding the interplay between nanoparticles (NPs) and cell membranes is the basis of their possible us-

age for therapeutics and for engineering new bio-applications. In our group we have recently tested how NPs of

different materials, shape, size and charge interact with neuronal networks1, adhering to neuron membranes as

a function of NPs surface charge, but not to glial cells. With the aim to unravel the mechanism at the molecular

scale, we have studied here the interaction between semiconductor nanorods (NRs) and model lipid membranes.

NRs were in-house synthetized and functionalized with different amount of bis-amino polyehylene glycol (PEG)

and a tertiary amine to tune their surface potential2 (ζ) between -25 mV and +10 mV. Their interaction with

lipid mixtures of different composition in form of supported lipid bilayers (SLBs) and lipid monolayers (LMs)

was tested. In particular, NRs adsorption to SLBs was monitored by quartz crystal microbalance with dissipa-

tion monitoring (QCM-D) varying lipid mixtures charge and investigating the influence of gel phase domains;

interactions with LMs same in composition as SLBs were measured by surface pressure-area isotherms. Results

showed that tuning mutual properties of the system regulates the interaction with NRs on the membranes and

that the increase of membrane complexity inhibits it: in particular a strong interaction was registered with

fluid state membranes and NRs opposite in charge when Δζ > 70 mV, whereas the interaction was hindered

in the presence of gel phase domains. LMs models gave more detailed information, showing removal of lipid

molecules from air water interface or insertion of NRs between lipids according to the overall system charge.

QCM-D and surface pressure-area isotherms results were in agreement. The findings support the lack of NP

interaction with the membrane of steady-state potential cells (i.e. glia), reinforcing the hypothesis of a surface

potential dynamically driven interaction.

1. Dante, S. et al. ACS Nano2017, 11 (7), 6630-6640.

2. Quarta, A. et al. Nanoscale2012, 4 (11), 3319-3334.
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Introduction: Wound healing is a complex and dynamic process. The release systems for the treatment of

wounds, must provide good antimicrobial protection to avoid an infectious process during the regeneration

phase.

Mexican oregan essential oil (OEO) shows antimicrobial activity against several pathogens because of its high

levels of phenolic compounds. The encapsulation of essential oils (EOs) in nanometric systems is an efficient

alternative to improve their stability.

Chitosan, is a promising biodegradable biopolymer for the EOs encapsulation, that shows good film forming

properties and excellent antimicrobial activity.

This study focuses on the preparation of a nanocomposite based on chitosan nanoparticles loaded with OEO

and silver nanoparticles, intended to provide protection, prevent or reduce bacterial colonization and improve

the regeneration of damaged tissue.

Methods:Nanocomposites (films) were prepared from the suspension of OEO-loaded chitosan nanoparticles

(obtained by ionic gelation) to which silver nanoparticles (obtained by chemical reduction) were incorporated,

by the casting-solvent evaporation method. Particles were characterized by particle size (PS), polydispersion

index (PDI) and zeta potential (ZP) by dynamic light scattering. Occlusion and tensile strength of the films were

also measured.

Results and Discussion: A nanocomposite was prepared from a dispersion of chitosan nanoparticles, loaded

with OEO (EE = 80.89%), and silver nanoparticles. Something interesting was the possibility of forming the film

that makes up the nanocomposite, by pouring the nanoparticle dispersion into molds. Both the chitosan and

silver NPs showed unimodal sizes with PDIs less than 0.5. All the films showed adequate mechanical strength

and good flexibility and only significant difference was found between the AgNPs-Films and the rest of the films.

For the nanocomposite, the resistance was 2,563 N. The incorporation of silver and the OEO nanoparticles in

the films, reduced the occlusion factor significantly, which is expected to ensure a good gas exchange.

Conclusions:Chitosan nanoparticles loaded with OEO, allowed the inclusion of EO, and at the same time, the

formation of the film. Nanocomposites, in the form of films, showed good technological properties.

Acknowledgement: To PAPIIT/UNAM (IN216016), PIAPI1803/UNAM and CONACYT (CVU 442701).
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Magnetic nanoparticles (NPs) are widely applied in biomedical applications as contrast agents for MRI, hyper-

thermia treatments, cell labelling, magneto-targeted therapy and drug delivery. In this study, we have func-

tionalised CoFe2O4 NPs by doping with a natural bio-mineral magnesium (Mg) and coating with three polymers

in order to enhance their biocompatibility in respect of their suitability and feasibility for therapeutic applica-

tions. The glycol-thermal method was employed to synthesise CoFe2O4 and Mg0.5Co0.5Fe2O4 NPs. The latter NPs

were then coated with 3 polymers viz. chitosan (CHI), poly-ethylene glycol (PEG) and poly-vinyl alcohol (PVA) to

produce CHI-Mg0.5Co0.5Fe2O4, PEG-Mg0.5Co0.5Fe2O4 and PVA-Mg0.5Co0.5Fe2O4. The structure and morphology of

all NPs were characterized using transmission electron microscopy (TEM), high resolution TEM (HR-TEM), X-

ray diffraction (XRD) and Fourier transform infra-red (FTIR) spectroscopy. The nanoparticle tracking analysis

(NTA) was employed to measure hydrodynamic size and zeta potential. Magnetic measurements were carried

out using a vibrating sample magnetometer (VSM). XRD patterns obtained for all NPs confirmed inverse cubic

spinel phase structure typical of ferrite NPs. HRTEM and TEM images and analysis showed spherical shape

for the non-coated CoFe2O4 and Mg0.5Co0.5Fe2O4 with average size diameters ranging between 8 nm and 11 nm,

respectively. Upon coating, the size of Mg0.5Co0.5Fe2O4 increased to average diameters of up to 13 nm for PEG-

Mg0.5Co0.5Fe2O4. These sizes correlated well to those obtained from XRD data using the Scherrer’s formula. Ag-

glomeration of the spherical NPs was prevalent as observed in SEM micrographs. Zeta potential measurements

further indicated low colloidal stability of the NPs which improved considerably with PEG and PVA conjuga-

tion. FTIR confirmed coating as observed in additional peaks characterised by amine and carbonyl groups for

chitosan and PEG/PVA, respectively. Both CoFe2O4 and Mg0.5Co0.5Fe2O4NPs exhibited high saturation magneti-

sations of 73.861 and 66.896 emu/g, respectively with a decrease observed upon coating due to shielding effect.

However, a significant increase in coercivity was observed in PEG/PVA derivatives. In vitro cytotoxicity analysis

demonstrated good tolerabilities of coated NPs at concentrations of up to 800 μg/ml in cervical cancer (HeLa)

cell lines. Conclusively, these polymer-coated nanoferrites present feasible nanocarriers in magneto-targeted

drug delivery.
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Due to food trade globalization, technological innovations in food safety and genetic traceability are strongly

required. In particular, such technologies have to be compliant with the food distribution and market requests

for accuracy, rapidity, and low costs. Traditional methods (real-time PCR, sequencing (DNA barcoding), or mi-

crobiological assays) have important drawbacks, as they need expensive instrumentation, qualified personnel,

long times, and high-quality DNA extraction.

We developed a universal method that exploits the combination of asymmetric PCR with gold nanoparticle-

based colorimetric test. In the presence of the target, a red-to-purple color change is visible by naked-eye at room

temperature within 5 minutes. This technique is useful for applications in several fields, due to its specificity,

sensitivity, versatility, and cost-effectiveness.

This approach has been applied to two cases of study. The first application, related to food safety, aims at the

detection of a toxigenic fungus, Fusarium langsethiae, which produces two toxins (T-2 and HT-2) in cereal crops,

causing a severe damage to both human health and crop yields and quality. Our colorimetric method can specif-

ically detect this species in real samples, distinguishing it from other species of the genus Fusarium, such as F.

culmorum, graminearum, and sporotrichioides. When the sample is contaminated with F. langsethiae, the func-

tionalized gold nanoparticles induce a color-shift visible by naked-eye (Figure 1). The second application, in the

food-fraud field, deals with the discrimination of Sepia officinalis, usually substituted with other two species (S.

hierredda and pharaonis) that look similar and are genetically analogous. When an unknown sample contains

the adulteration, a visual colorimetric alert will be produced (Figure 2).

Detection of fusarium langsethiae.png

Detection of sepia officinalis.png
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A study of the photoinduced birefringence in nanocomposite thin films of the azopolymer PAZO (poly[1-

[4-(3-carboxy-4-hydroxyphenylazo) benzenesulfonamido]-1,2-ethanediyl, sodium salt]) doped with gold (Au)

nanoparticles (NPs) is presented. The NPs are with a spherical shape and mean size 10 nm. Transmission

electron microscopy (TEM) and Dynamic Light Scattering (DLS) analysis of the particles has also been made.

Samples were prepared with five different concentrations of the NPs in the azopolymer films varying from 0

(non-doped azopolymer film) to 4 a.u. (1 a.u. = 0.015 wt %). Birefringence was induced by a He�Cd laser with a

wavelength 442 nm and measured with probe Diode Pumped Solid State (DPSS) laser at 635 nm. An increase of

the photoinduced birefringence in doped azopolymer nanocomposite films compared to samples of undoped

azopolymers was observed. The maximal enhancement was achieved for films with 2 a.u. of Au NPs

Acknowledgement
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First generation iron oxide nanoparticles have attracted great attention due to their potential multimodal be-

haviour and have achieved clinical success for diagnosis and iron replacement therapies. However, basic chal-

lenges limit their applicability as a drug loaded theranostic agent due to their low drug loading efficiency which

typically relies upon conjugation, electrostatic adsorption or π- π interactions leading to undesired release and

degradation during circulation. Our group has developed a novel biomimetic emulsion templating method

for the synthesis of iron oxide containing silica nanocapsules using our bimodular peptide technology (Figure

1). The bimodule peptide contains one module for surface activity allowing the stabilisation of oil in water na-

noemulsions containing iron oxide nanoparticles and the second module allows the hydrolysis of tetraethoxysi-

lane at the oil/water interface forming a silica shell. Here we report the synthesis of highly monodisperse

oil filled silica nanocapsules with controllable loading of small superparamagnetic iron oxide nanoparticles

(<10 nm). A higher loading concentration of the iron oxide nanoparticles in the oil phase showed an increased

T2 weighted effect with negligible effect on the T1 weighted signal, suggesting the potential of these magnetic

nanocapsules as a negative contrast agent (Figure 2). In combination with their high drug loading capability, this

new class of theranostic nanocapsules demonstrates great potential for imaging, targeting and drug delivery.

Method for the preparation of silica

nanocapsules containing iron oxide.jpg

Characterisation data for silica nanocapsules

containing iron oxide.jpg
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Cation exchange (CE) reactions have emerged as a technologically important route, complementary to colloidal

synthesis, to produce colloidal nanostructures of different geometries and compositions for a variety of appli-

cations. However, being able to initiate the CE at lower temperatures and a desired spatial point remains a chal-

lenge. Here it is demonstrated with first-principles simulations and experimentally that an interstitial impurity

cation in CdSe nanocrystals weakens nearby bonds and reduces the CE barrier in the prototypical exchange of

Cd2+ by Ag+, giving an unprecedented local control over CE transformations. A Wannier function-based tight

binding model is employed to quantify microscopic mechanisms that influence this intriguing behavior. Exper-

imentally, both CdSe and Ag-doped CdSe nanocrystals (containing 4% of Ag+ ions per nanocrystal on average)

are exposed to Pb2+ ions and it is observed that the exchange reaction in doped nanocrystals was considerably

faster. The findings suggest doping as a new route to drive CE reactions that hardly undergo exchange other-

wise, for example, those in III-V semiconductor nanocrystals.
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Introduction:
Research in ZnO nanoparticles have increased significantly over the years due to their applications in chemical

sensors, piezoelectric devices, optoelectronic devices etc. Notably, the wide direct band gap (3.3 eV) and high

exciton binding energy (60 meV), at room temperature, of ZnO is advantageous. Several ZnO nanoparticles

synthesis techniques have been reported in literatures- combustion method, sol-gel, co-precipitation etc. Above

all, microwave irradiation is efficient as the heating is uniform and kinetically fast. It can favourably increase

the yield of a chemical reaction with smaller and crystalline particle size.

Methods:
Here, polyol synthesis of ZnO nanoparticles were carried out by microwave irradiation of zinc acetate dihy-

drate (at different concentrations-1 mM, 2mM, 3mM and 4mM) in diethylene glycol with oleic acid as capping

agent. The single-phase powder, c.a. 4-14 nm, were uniformly dispersed in toluene. These monodispersed col-

loidal nanocrystals were used as a precursor for preparation of nanocomposites with conducting polymer MEH-

PPV, and deposition for thin films that is effective in the fabrication of PLEDs (polymer light-emitting diodes).

Results and discussions:
Figure 1 represents the TEM image of ZnO-03, where the particle sizes were found to be around 10 nm.

Further, the change in the absorption edges at different concentrations of ZnO precursor were substantiated by

UV-Vis measurements, as shown in figure 2. Also, ZnO particle sizes have been observed to increase with the rise

in molar concentrations of ZnO precursors, and the band gap of the materials also varied (table). Accordingly,

the effect of ZnO nanoparticle sizes on PLED performance was observed in the EL graph of the fabricated device.

As displayed, ZnO-3 (ca. 10 nm) is found to have the best EL intensity, while the smaller and bigger nanoparticles

exhibited decrease in EL intensity.
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A wide range of human diseases (e.g. Alzheimer’s and Parkinson’s diseases) arises from uncorrected self-

assembly and deposition of proteic material, giving rise to the formation of large fibrillary aggregate, called

amyloid fibrils. A key requirement to understand the molecular mechanisms of these diseases is the capability to

characterize the aggregation processes in its different steps, also observing the corresponding structures formed

in vitro.A new and original approach in the study of the fibrillation processes is based on the use of advanced in-

tegrated systems obtained by coupling a standard atomic force microscope (AFM) and super-resolution optical

microscopes.

In this work we observe the aggregation process of a non-pathological protein, insulin, that has been previ-

ously covalently labelled with NHS-dye fluorophores, by using AFM together with stimulated emission deple-

tion (STED) microscopy. Different dye to protein ratios (1:19, 1:99, 1:499) have been investigated. In the second

part of work, we used the same approach to test a widely employed and commercially available fluorescently

labeled Amyloid β(1-42) and Amyloid β(1-40).

The coupled system allowed obtaining super-resolution fluorescence images, perfectly overlapped with AFM

topography, highlighting some important features on the mechanisms followed by labelled and unlabelled pep-

tides through their aggregation pathway.

Composite complete-2.png
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The working principle of resistive switching memories is based on redox reactions and ion transport leading

the formation of two conductivity states: a high resistance (OFF) and a low resistance (ON) state. Different

materials are used as resistive medium, whose conductivity modulation provided by electrical processes in-

duce a hysteresis, and thus can be exploited in a two- or multilevel device. Here, we propose the use colloidal

Ag2S nanocrystals enabling solution-processing approaches for the fabrication of the switching channel, as an

alternative to high temperature and vacuum-based physical sulfurization methods.

Films of colloidal Ag2S nanocrystals fabricated by spin-coating and ligand exchange act as the resistive switch-

ing film. Metal contacts, whose geometry is defined by shadow mask or electron beam lithography, are then

deposited. We explore different device configurations, including the electrode size (from macro- to microscale),

composition (Ag, Ti and Pt) and shape. The devices were tested electrically with IV hysteresis cycles and

set/read/reset procedures to demonstrate the ON/OFF states.

The electrical measurements showed reproducible ON/OFF switching in simple mm-scale devices fabricated

with Ag electrodes. Keeping the same geometry, but by using Ti or Pt as electrode, we could already improve

the figures of merit. Further improvement was obtained by smaller size devices and tip-enhanced electrode ge-

ometry. The optimized layout comprised a tip-tip configuration, and the use of Ag and Ti as electrode materials.

This configuration demonstrated reproducible switching between ON and OFF states with data endurance of at

least 20 cycles; and an ION/IOFF ratio up to 103 at low power consumption (0.1V readout), which overpasses previ-

ous results in literature for devices with resistive layers fabricated with other silver chalcogenide nanoparticles.

With such devices, we satisfy the general requirements for ReRAM devices in terms of low power consumption

and reliable ON/OFF ratio.
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Knowledge of the geometrical efficiency (εg=Ω/4π), is essential in all absolute measurements of the strengths of

radioactive materials and to calibrate detectors. The solid angle Ω is the fraction of source particles (or rays)

that enter the detector aperture. A direct mathematical formalism for the determination of the geometrical

solid angle and the geometrical efficiency of scintillation detectors and an arbitrarily positioned line source is

deduced. The results have been compared with previous computational treatments. The comparison shows a

very satisfactory agreement in all cases.

Abbas abstract page 1.jpg Abbas abstract page 2.jpg
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Aberrant neuronal growth underlies the prefrontal cortical (PFC) pathology of many neurodegenerative disor-

ders. Current treatments are inadequate and commonly cause severe side effects. Importantly, conventional

pharmacotherapy strategies have limited efficacy in treating PFC dysregulation in neurodegenerative disor-

ders. Electrical stimulation is a modern treatment method which can include electroconvulsive therapy, deep-

brain stimulation (DBS), and epidural stimulation, etc. Previous studied showed that the application of electrical

stimulations promotes neuritis outgrowth resulted to inter neuronal networking. Wide range of metallic micro

electrodes composed of gold, steel, platinum etc. have been previously utilised to perform electrical stimulation

however; rigidity, incompatible mechanical properties, high initial impedance and low charge-transfer capac-

ity limit their application. Graphene and its derivatives are an exciting class of materials in which are utilised in

micro electrodes due to having excellent mechanical stability, electrical conductivity, biocompatibility, flexibil-

ity and ability to fabricate and scale up. This work develops some of the capabilities of graphene 3D structures

using 3D printing and fibres spinning. The flexible conducting electrode is used as host template for neural cells

development. The application of electrical stimulation on neural using graphene electrodes revealed promis-

ing results to improve neurites guidance through electrode direction and enhanced cell-cell communication and

networking.

3d printed structure.jpg
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Layered double hydroxides (LDH) are well known inorganic materials with hydrotalcite-like morphology.1 Due

to a cationic nature of the LDH sheets, the structure can be easily modified by intercalation of various anionic

species leading to new modified materials with wide range of application. For example, ZnAl LDH loaded with

molybdenum organometallic anions for olefin epoxidation was described by Pillinger et at.2 The photophysical

properties of ZnAl LDH composite with 1-Pyrenesulfonate (PS) and 1-heptanesulfonate (HS) are easily tunable

by adjustment of PS/HS ratio.3 Recently, the MgAl LDH with intercalated ionic liquids was found to promoted

rapid exfoliation during the microwave assisted ring-opening polymerization of ε-caprolactone to afford highly

delaminated nanocomposites in polymer matrice.4 The following post is focused on syntheses of ZnAl and CoAl

LDHs modified with various ionic liquid anions. In order to optimize concentration of the bound modifier

species a different intercalation approaches, including reconstruction of calcinated LDHs in presence of ammo-

nium salt of appropriate anions or simple ion exchange using Cl– form of the LDHs, were studied. All newly

synthesized materials were characterized using convectional technique e.g. X-ray powder diffraction, FTIR

spectroscopy or AFM, HRSEM or TEM/HRTEM microscopies.

This work was supported by the Grant Agency of the Czech Republic, grant no. 17-08273S.

(1) Allmann, R. Acta Crystallogr. Sect. B Struct. Crystallogr. Cryst. Chem. 1968, 24(7), 972–977.

(2) Gomes, A. C.; Bruno, S. M.; Gamelas, C. A.; Valente, A. A.; Abrantes, M.; Goncalves, I. S.; Romao, C. C.; Pillinger,

M. Dalt. Trans. 2013, 42(23), 8231–8240.

(3) Costa, A. L.; Gomes, A. C.; Pillinger, M.; Gonçalves, I. S.; Seixas de Melo, J. S. Langmuir 2015, 31(16), 4769–4778.

(4) Kredatusová, J.; Beneš, H.; Livi, S.; Pop-Georgievski, O.; Ecorchard, P.; Abbrent, S.; Pavlova, E.; Bogdał, D. Poly-

mer 2016, 100, 86–94.
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synchrotron

The range of inorganic solids studied as nanoparticles is very narrow when compared to the solid state chem-

istry collection of bulk materials.[1] Many of these solids unreported at the nanoscale exhibit unique properties,

without equivalent among more common solids often studied as nanoparticles. Because nanoscaling such

distinctive solids can modify, if not enhance, properties and performances in many fields (ultrahardness,

catalysis, magnetism, energy conversion, etc.), efforts to reach these unreported nanoparticles are of utmost

importance. Yet, researchers face a synthetic challenge: how to produce nanoparticles of solids that originally

belong to solid state chemistry and its high temperature protocols?

We will present some of our recent efforts to reach such challenging nano-objects, by focusing on syntheses

in high temperature inorganic molten salts.[1–6] These liquids are thermally stable and possess large solvating

ability, which enable triggering a wide range of inorganic reactions.

We will discuss cases of nanomaterials showing properties different than those of bulk phases. First, perovskite

oxide nanocrystals[4] for spintronics will be addressed (Figure 1), then we will move to metal borides (Figure

2)[2,3] for catalysis and thermoelectricity. With these examples, we will focus on original synthetic strategies

developed to reach challenging nanomaterials.

[1] D. Portehault, S. Delacroix, G. Gouget, R. Grosjean, T.-H.-C. Chan-Chang, Acc. Chem. Res. 2018, 51, 930

[2] S. Carenco, D. Portehault, C. Boissière, N. Mézailles, C. Sanchez, Chem. Rev. 2013, 113, 7981

[3] G. Gouget, D. Debecker, A. Kim, G. Olivieri, J.-J. Gallet, F. Bournel, C. Thomas, O. Ersen, S. Moldovan, C. Sanchez,

S. Carenco, D. Portehault, Inorg. Chem. 2017, 56, 9225

[4] H. Thi N’Goc, L. Mouafo, C. Etrillard, A. Torres-Pardo, J.-F. Dayen, S. Rano, G. Rousse, C. Laberty-Robert, J.

Calbet, M. Drillon, C. Sanchez, B. Doudin, D. Portehault, Adv. Mater. 2017, 29, 1604745

[5] I. González-Jiménez, A. Torres-Pardo, S. Rano, C. Laberty-Robert, J. C. Hernández-Garrido, M. Lopez-Haro, J.

Calvino, Á. Varela, C. Sanchez, M. Parras, J. Calbet, D. Portehault, Mater. Horizons 2018, 5, 480

[6] R. Grosjean, Y. Le Godec, S. Delacroix, G. Gouget, P. Beaunier, O. Ersen, D. Ihiawakrim, O. Kurakevych, C.

Chaneac, D. Portehault, Dalt. Trans. 2018, 47, 7634
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Figure-1 lsmo perovskite nanocrystal.png
Figure-2 nickel boride nanoparticle.jpg
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We demonstrate the development of a paper-based surface enhanced Raman scattering (SERS) platform for

cancer screening. The system combines high sensitivity of SERS technique together with magnetic enrichment

for target analyte separation to improve specificity of the detection. Gold nanorod (AuNR) which is one of the

most effective SERS materials is selected to provide enhancement effect due to its strong light absorption and

scattering. Herein, a plasmonic paper was fabricated by immersing plain filter paper into AuNR solution and

applied as a SERS substrate. The enhancement effect of the plasmonic paper was evaluated using a Raman

reporter, 4-mercaptobenzoic acid, with the enhancement factor (EF) of 106-108. By using immunomagnetic

conjugate specific to epithelial cell adhesion molecule (EpCAM) which highly expressed on colon cancer cells

(HT-29) surface, we can collect the target cells from samples. Intrinsic Raman signal of the target cells was then

enhanced by SERS effect generating from the plasmonic paper. The target was identified by observing intrinsic

SERS signal of the cells which have distinctive fingerprint among normal and cancer cells or different cancer

cells due to diverse expression of surface markers. The results from this study demonstrated feasibility of using

a plasmonic paper combined with multivariate analysis for cancer screening

Schematic illustration of cancer cell screening using a paper-based surface enhanced raman scattering sers

platform.jpg
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The nitrogen-vacancy color center (NV-center) in diamond is the most important problem as a single photon

source in quantum science due to its good stable photon emission and long lived spin coherence time at room

temperature. To establish practical applications using nanodiamond, enabling higher photon rate and contain-

ing emission-directionality as a well-defined mode are essential. Here, we report on design and fabrication

of silicon (Si)-based optical structures such as nano-grating and micro-concave waveguide for nanodiamond

photonic applications, which can efficiently enhance the photon re-collection and extraction efficiencies. Also,

we describe the technical approach of one-dimensional photonic crystal cavities in SC (single crystal)-diamond

as a final research target. To get reasonable optical structure, several of key nanofabrication techniques were

described in detail such as (1) nanoscale patterning and anisotropic etching on transparent dielectric film (2)

fabrication of hemispherical structure for silicon substrate (3) a highly uniform and conformal deposition for

silicon-based micro concave structure and (4) bonding and membrane-fabrication procedure of diamond.
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Colloidal semiconductor nanocrystals (NCs) are the subject of intense research due to their electronic and

physicochemical properties that can be exploited for applications such as catalysis, electronics, photovoltaics,

and biomedicine. For years, scientists have demonstrated a strong and continuous interest in the design of

materials that possess specific functions. This can be achieved by exploiting and fine tuning the surface prop-

erties of desired materials. In this regard, the surface-ligand interface plays a crucial role in the control of both

the characteristics and functions of nanocrystals. Due to their biocompatibility and intrinsic physicochemical

properties, ZnO-based nanomaterials represent a highly desired alternative for heavy-metal based nanostruc-

tures.[1,2] Two types of ZnO-based nanomaterials were obtained, one via an original one-pot self-supporting

organometallic method (OSSOM) that enables strict control over the size and shape of the formed NCs and the

other by an inorganic sol-gel approach. Both were characterized with a broad range of analytical methods in-

cluding IR, PXRD, TGA, and TEM. In this presentation, I will delve deeper into a structural analysis, by employing

Magic Angle Spinning Dynamic Nuclear Polarization (MAS-DNP) combined with advanced solid-state Nuclear

Magnetic Resonance spectroscopy. This powerful but still-developing technique enabled a comprehensive

atomic-scale study of the surface chemistry and structure of the synthesized quantum dot systems. It will be

shown that this technique enables a multinuclear and multidimensional approach that can provide a highly

detailed description of the surface, giving insights not only into the surface morphologies but also distinct

bridging ligand coordination modes. For 17O ssNMR spectroscopy, a new, quick, efficient, inexpensive, and

straightforward isotopic labelling strategy will be introduced. The presented methodology has a great potential

to enable further descriptions of surface features and surface-ligand interfaces for a wide range of nanosystems.

[1] J. Lewiński et al., Chemistry – a European Journal, 2018, 24, 4033-4042

[2] J. Lewiński et al., Mater. Chem. Front., 2018, Advance Article , DOI: 10.1039/C7QM00586E
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Among the possible complications of the disease of type-2 diabetes is the one known as the diabetic nephropathy

by which is characterized by the abundance of giant proteins in the urine. In most cases nephropathy might

be identified in late stages of disease. In this paper we present a multidisciplinary methodology that combines

physiology, physics that targets to identify in the very early phase the diabetic nephropathy through the deploy-

ment of a multiple role nano device that has capabilities to detect anomalous flux of albumin and others pro-

teins along the area belonging to the renal glomerulus. From the fact that most of the proteins contain negative

charge this turns out to be advantageous to deploy a nanodevice with a dual superficial charge density: positive

and negative, in the sense that its electric interaction with proteins gives as result either attraction or repulsive

displacements fact that is seen as indirect mesurement of the Rate Albumin Excretion, an indicator to evalu-

ate the degradation of the kidney in time. We propose in a coherent and sustainable manner all these ideas

through Monte Carlo simulations the prospective capability of the nanodevice to avoid the depletion of electric

charges inside the renal glomerulus using electromagnetic pulses to detain the spatial transition of proteins of

albumin from the microvascularity systems to the zone of urine formation in the kidney. The results of this

paper would support the prospective implementation of an Internet of Bio-Nano Things as an advanced tool in

Nanomedicine.

Nanodevice-kidney.png

217



Applied Nanotechnology and Nanoscience International Conference 2018

Nanomedicine Platform in the Pulmonary Arterial
Hypertension

- Poster - Abstract ID: 595

Dr. Nura Mohamed 1, Dr. Robert Davies 1, Prof. Paul Lickiss 1, Dr. Isra Marei 1, Dr. Nicholas Kirkby 1,
Prof. Jane Mitchell 1, Dr. Haissam. Abou Saleh 2

1. Imperial College London, 2. Qatar University

Introduction: Nanomedicine, an attractive and promising strategy of disease detection, monitoring, and treat-

ment. Nanomedicine relies on using nanoparticles from endogenous and exogenous materials as drug/agent

carriers. So far, nanotechnology has enormous potential application in the diagnosis/treatment of diseases such

as cancer. Herein, we explore the potential use of nanomedicine in improving the treatment of debilitating and

fatal complications of cardiovascular diseases including pulmonary arterial hypertension (PAH). PAH is an ag-

gressive disease with poor prognosis, no available cure, and low survival rates . However, there are several

classes of drugs that are widely used to treat PAH such as (i) endothelin-1 inhibititors, (ii) phosphodiestrase in-

hibitors, (iii) prostacyclin analogues and (iv) soluble guanylate cyclase activators. Despite their great potential,

these therapies are hindered by their systemic side effects . Such limitation can be overcomed by encapsulating

PAH-drugs in a drug carrier using the nanomedicine technology. Currently, there are different types of clinically

approved nanoparticles that could potentially be used to deliver PAH drugs. In particular, the iron (Fe) contain-

ing nanoparticles from the metal organic framework (MOF) class of modalities, namely MIL-89 is considered

a promising candidate for drug delivery. This particular class has two main advantages, (i) the cavity size is

suitable to accommodate PAH drugs and (ii) it can be imaged using MRI . Furthermore, we previously showed

that MIL-89 is relatively non-toxic in a range of human cell types and well tolerated in vivo .In this study, we

assessed the loading capacity and the traceability of MIL-89 using fluorescein as a diagnostic dye selected for its

similar size to PAH drugs. Methods: MIL-89 was loaded with fluorescein before ‘drug’ release was tested over

96 hours in human plasma. The uptake of the loaded MOFs by human endothelial cells was assessed using a

fluorescent microscope. Results: MIL-89 was capable of taking up and releasing fluorescein over a period of

96 hours in human plasma at 37°C (Figure 1). Furthermore, endothelial cells readily took up fluorescein loaded

MOFs (Figure 2). Conclusion: MIL-89 represents a non-toxic potential PAH-drug-carrier with good pharmaco-

dynamics properties. However, the pharmacokinetics of PAH-drug MIL-89 remains the subject of investigation.

Figure 1- fluorescein release rate overtime 96

hours from mil-89 compared to the unloaded

mil-89 in human plasma at 37c..png

Figure 2- mil-89 fluorescein conjugate uptake by

endothelial cells. a. untreated endothelial cells

and b. endothelial cells treated with mil-89

fluorescein for 24 hours..png
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To understand the utilization of doped NPs in hybrid solar cells, n-type and p-type Si NPs having tailored energy

levels are added with poly(3-hexylthiophene) (P3HT) and [6,6]-phenyl-C61-butyric acid methyl ester (PC61BM)

P3HT:PC61BM in various weight percentage and their effect on solar cell parameters have been investigated.

Short-circuit current (Jsc) value of reference cell is 8.65 mA/cm2. Jsc increases to 9.73 mA/cm2 during the addition

of n-type (nSi) NPs, while that increases to 13.39 mA/cm2 during the addition of p-type (pSi) NPs. Due to improved

Jsc an overall efficiency of about 3.46% is achieved which translates to 21% increment, as compared to reference

device (PCE - 2.80%). nSi NP addition has shown an efficiency of 3.13%, which is a 10% increment.

The increase in Jsc is attributed to the band alignment. In the reference cell, for hole conduction the energy

band alignment between the HOMO level of P3HT and the anode is 1 eV. In pSi device, the difference between

the HOMO(P3HT) and Ef (p) is 0.37 eV and this acts as intermediate level, providing an alternate pathway for the

efficient hole transport towards the anode. For effective hole transportation in the reference device, MoO3 layer

has been provided. The energy barrier between the hole transport layer and the hole collector is 0.9 eV. With

the addition of pSi NPs, the energy barrier is reduced to 0.6 eV. However, nSi NPs addition does not exhibit a

cascading band alignment unlike the case of pSi NPs. Photoluminescence quenching and External Quantum Ef-

ficiency measurements support the findings. Hence, doping and mixing with optimized weight ratios in addition

to reducing the size of NPs can help in tuning the organic –inorganic hybrid photovoltaic device1.

1. E. Hemaprabha, U. K. Pandey, K. Chattopadhyay and P. C. Ramamurthy, Solar Energy 173, 744-751 (2018).
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Rare-earth-doped single crystals play an important role in coherent quantum optical experiments. The aim of

our research is to prepare doped crystals, having only a few dopant ions in the focal point of an exciting laser

beam. Two main methods are generally used: doping of nanocrystals and surface implantation of bulk crystals.

In the present work we focus on preparing Yb-doped LiNbO3 (LN) nanocrystals by ball-milling of Czochralski

grown single crystals of congruent composition using a Fritsch Pulverisette 7 mill. Every ball-milling process

was carried out in zirconia vial with zirconia balls of different sizes (from 3 mm to 0.1 mm), wet grinding, and

the grinding time being around an hour.

The samples have been characterized by dynamic light scattering (DLS), X-ray diffraction (XRD) and scanning

electron microscope (SEM). 1 hour of ball-milling resulted in a particle size of about 20-30 nm determined by

DLS. To the best of our knowledge this is one of the smallest particle size for nano LN prepared by ball-milling

[1,2].

These rare-earth-doped LN nanocrystals will be used to achieve individual addressing of the dopant ions by

light beams in a confocal microscope setup.

Acknowledgments: This research was supported by the National Research Development and Innovation Office

of Hungary (Project No. 2017-1.2.1-NKP-2017-00001).
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Graphene oxide(GO) membranes have a potential of using as filters for desalination because they have inter-

layer spacing comparable to size of single molecule. The capillaries of GO membranes can sieve the unwanted

molecules according to the interlayer spacing, which is defined as pore size of the membrane. Without any treat-

ment, GO membrane have interlayer spacing of 8Å; however, it expand its interlayer spacing when immersed

in aqueous environment due to a plenty amount of hydrophilic oxygen-functional groups. Water molecules are

inserted into GO membranes and gather near the oxygenated parts, resulting in pushing away GO flakes and

enlarging the interlayer spacing to 1.4nm. By processing to modulate the density of oxygenated parts, which is

called reduction, it is possible to control the wetting behavior of GO membrane and furthermore improve ion

selectivity. Herein, we fabricated reduced GO membranes having different density of oxygen-functional groups

by thermal thermal reduction. The interlayer spacing decrease during the reduction of GO membrane. We could

fabricate the thermally reduced GO membranes having interlayer spacing 0.96nm in deionized water. The effec-

tive spacing of the membrane is 0.62nm, which is smaller than the size of ions. It was found that GO membrane

without treatment had no selectivity, meaning that the ions have similar permeability, regardless of the type

of ions. However, reduced GO membranes having narrower interlayer spacing allowed alkali metal ions to

permeate while heavy metal ions have 2 orders lower permeation rate than small ions. Furthermore, anions

were completely rejected to move into reduced GO channels due to the negatively charged oxygen-functional

groups. The interlayer spacing of GO membranes were measured using X-ray diffraction, and customized glass

cells were used to measure the ion permeation rate.
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Introduction:
Although antimicrobial activity is a hot topic in the development of new filter media, the stability of the antimi-

crobial effect is still neglected. Water and air filters, which operate in dark conditions are constantly exposed to

attacks from environmental microorganisms. The microorganisms captured by the filters grow rapidly, result-

ing in the formation of biofilms. Membrane bio-fouling is the main problem during an operation of membrane

elements for water/air treatment as biofilm formation reduces the flux of water through the membrane. Thus

the filters of nano-fibrous membranes with antimicrobial functionality have attracted growing attention. The

aim of this work is to investigate the stability of antimicrobial effect of nanofibrous PA6/DTAB membrane, pre-

pared by Nanospider technology in one-step process for use in air filtration.

Methods:
The morphology and the changes in structure of the membranes were determined by HRSEM and XRD analysis.

XPS analysis and electrokinetic measurement were used for investigation of surface chemistry and charge.

Membranes were also tested on their antibacterial activity. For the antibacterial stability test, the special air-

blowing device was used.

Results:
XPS spectroscopy proved the presence of modifying agent on the membrane surface before and after air blowing

tests. Electrokinetic measurement also proved the presence of aditive on the surface. XRD analysis confirmed

smaller crystalline domains in modified membrane in comparison with pristine one. HRSEM showed the sig-

nificant effect of aditive on membrane morphology. Antibacterial tests showed very good antibacterial activity

of modified membranes before and also after the air-blowing tests.

Discussion:
We presented results about stability of antimicrobial electrospun nanofibrous membrane based on polyamide

6 modified by 1-dodecyltrimethylammonium bromide after the air-blowing tests. Our work offer two main

benefits: (1) the deeper insight on the effect of modifying substance DTAB on the structure, morphology and

properties of PA6 nanofibrous membranes and (2) confirming stability of chemical composition and antimicro-

bial activity after the air-blowing tests.
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Introduction:Iron oxide nanoparticles (IONPs) are gaining more attention recently, due to many useful prop-

erties exhibited by these materials, making them suitable for several biomedical applications, including cell

labelling, cell tracking, cell separation, magnetic resonance imaging, magnetic hyperthermia, targeted drug

and gene delivery. However, a growing body of research has called into question whether exposure to IONPs

may have toxic effects on the surrounding healthy human cells or tissues. Thus, in this work, we have studied

invitro antiproliferative, cytotoxic and genotoxic activity of two types of IONPs coated with a silica shell, the

Fe3O4@SiO2 and passivated Fe3O4@SiO2-NH2 nanoparticles (NPs) on human renal proximal tubule epithelial

HK-2 cells.

Methods: The particles were prepared by a modified sol–gel method from hydrophilic Fe3O4nanoparticles.

The surface of the Fe3O4@SiO2 particles was then decorated with amino groups by reaction with 3-

aminopropyltriethoxysilane (APTES). NPs bioactivity was investigated by tetrazolium salt cell viability assay,

xCELLigence system, reactive oxygen species (ROS) assay, flow cytometry cell cycle analysis, caspase 3/7 activity

assay, Western blotting for phospho-p53 Ser15, and immunofluorescence staining for the β-tubulin component

of microtubule cytoskeleton and DNA double-strand breaks marker γH2AX.

Results: Our results revealed that investigated NPs induced severe disruption of microtubule cytoskeleton

structure, with decreased cell proliferation and lead to DNA double-strand breaks induction incompatible with

HK-2 cell survival. This cytotoxic and DNA-damaging effects,however, was not ROS-mediated and it was not

accompanied by apoptosis induction.

Discussion:These findings provide new insights about the mechanisms of IONPs cytotoxicity.

Acknowledgements: The authors are indebted for the financial support by grant project No. 18-13323S of the

Czech Science Foundation. This work was also partially supported by the program Progres/UK Q40 of the Charles

University.
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The layered double hydroxides are interesting materials with wide range of application including ionic

exchangers or nanocarrier for drug delivery.1,2 The anionic dye as Acid orange 7 (AO7) is a good example for

the anionic exchange with intercalated species such as OH-, NO3
�, Cl-, CO3

2- etc. We have studied the different

type of M-doped MgAl LDH (Ln3+) for their properties and morphologies. The amount of added M3+ salt was

optimized to get the sample chemically defined and with a good morphology. Moreover, the modification of

chosen M-doped MgAl LDH by magnetic nanoparticles can improve the sorption properties due to expected

larger surface area.

All the samples were characterized by X-ray powder diffraction, FTIR and Raman spectroscopies. The determi-

nation of the content of the elements was done by inductively coupled plasma atomic emission spectroscopy

and TEM/EDX analysis. The morphology was seen from the microscopic methods as AFM, HRSEM and TEM.

The effectivity of the adsorption of AO7 was determined by a UV/VIS spectrophotometer at the concentration

equilibrium. The adsorption was measured at different pH to see usable pH range. The results of the adsorption

processes were fitted to the Langmuir and Langmuir-Freundlich isotherm to understand the mechanism.

The TEM image of Ln3+ MgAl LDH (M = La) with 100 mg MnFe2O4 nanoparticles
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Abstract
Research and development of novel hybrid materials with extraordinary properties has become one of the

most expanding fields in materials chemistry in recent years. One reason for this trend is that this class of

materials interconnects various scientific disciplines and combines the best attributes of the different worlds

in one system [1]. The uniqueness of the hybrid materials consists in the possibilities to prepare them in the

different forms including nanoparticles, nanocomposites, nanotubes and/ or nanofibers.

Literature related to the nanofibers, as well as hybrid materials, belong to one of the most widespread areas.

Several thousands of papers are focused on the preparation, modification, and applications of different types

of nanofibers. In general, nanofibers produced by electrospinning are effectively used in the fields such as

sensors, decontamination, energy storage, biomedicine, and catalysis. The main advantage of electrospinning

is the possibility to produce different size fibers i.e., nanofibers and their transfer from the laboratory level to

industrial level [2,3].

Our research is closely focussed on the interconnection of these two challenging areas. We have successfully

prepared novel unique hybrid nanofibers, where the organic linkers are interconnected via covalent bonds in

high molar ratio inside the hybrid matrix. Prepared hybrid nanofibers are primarily determined for catalytic

applications, but their structure allows further widespread applications including biomedical, energy and/or

nanoelectronics areas.

Fig. 1SEM image (a) and TEM image (b) of the prepared hybrid nanofibers.

Acknowledgement:The authors acknowledge financial support from the Project 18-09824S of the Czech Science

Foundation (GA CR).
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Media milling (also known as bead milling) is the modern version of wet ball milling which is mainly used

for nanosuspension production in pharmaceutical industry. The milling process is complicated and involves

many parameters. In this study, clarithromycin nanosuspension was prepared using a bead milling machine

(Minicer®, Netzsch, Selb, Germany) and the effects of bead size and shaft speed on the production were investi-

gated. Different grinding bead sizes (1.0, 0.5, 0.3 or 0.1 mm) and shaft speeds (2000 or 3000 rpm) were applied.

The results showed that the biggest beads (1.0 mm) provided particle agglomeration; however, the smaller beads

(0.5, 0.3 or 0.1 mm) offered stable nanosuspension with small particle size and large zeta potential. To observe

the effect of shaft speed, the milling process was conducted with 0.5 and 0.1 mm beads using 2000 rpm and

3000 rpm shaft speed. For 0.5 mm beads, the high shaft speed (3000 rpm) led to particle agglomeration and

reduction of the zeta potential after milling for 90 min, whereas the low shaft speed (2000 rpm) provided stable

nanosuspension. In contrast, milling with 0.1 mm beads provided stable nanosuspension for both shaft speeds.

As a result, bead size and shaft speed affected particle size and zeta potential of the obtained nanosuspension.

The smaller beads provided higher contact frequency and lower kinetic energy than the larger ones. Moreover,

the kinetic energy could be increased by using higher shaft speed. Consequently, excessive kinetic energy could

promote particle agglomeration. Therefore, these process variables affected the milling efficiency which should

be optimized to obtain a stable nanosuspension.

Effect of bead size on particle size and zeta

potential.jpg
Effect of shaft speed 0.1 mm beads on particle

size and zeta potential.jpg

Effect of shaft speed 0.5 mm beads on particle size and zeta potential.jpg
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Cracking is an unwanted phenomenon in many industrial applications but can be useful in terms of fabrication

of nanostructures. In this study, we present the formation process of nanocracks in a UV-curable polymer film

for filtration in nanoscale dimension. The film is simply fabricated by spin-coating of a UV resin on a silicon

substrate, followed by exposing to a UV lamp under the presence of nitrogen gas. During the curing process, the

UV resin was polymerized and shrinked, thus nanocracks less than 20 nm were obtained. The polymer film was

then transferred into another support membrane for characterizing its separation characteristics. And then, its

hydraulic characteristics were evaluated by measuring the flow rate and pressure drops. As a result, this film

with cracks is expected to have great potentials applications for molecular separations.
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Metal nanoparticles are versatile materials that can be tailored to a broad range of applications. However,

the very properties that make metal-based nanoparticles so unique can potentially cause adverse effects to

the environment and human health. As the particle size decreases, even inert bulk metals like silver and gold

become increasingly toxic mostly by interfering with the redox balance of cells. This work shows an expedi-

tious microwave-assisted synthesis of microbead-supported Ag and Au nanoparticles and the application of this

material as a catalyst in the model reduction of p-nitrophenol in batch and flow reactors. Commercial macro

porous spherical polymer beads containing benzylamine groups (anion exchange resin - fig. 1A) were used for

metal cation reduction and nanoparticle stabilization, by microwave irradiation in aqueous solution. Our re-

sults demonstrate that the benzylamine groups in the surface of the commercial resin were sufficient for metal

reduction and stabilization of the nanoparticles. Au nanoparticles were better stabilized, presenting average

size of 30 nm, while Ag nanoparticles exhibited sizes on the range of 100 nm (fig. 1B and C). The size of the

nanoparticles could be tailored by previous functionalization of the resin through coupling of amino groups

with natural product betalamic acid, which produced additional carboxyl groups in the surface of the resin (fig.

2). This resulted in formation of clusters in the case of Au and in reduction of size to 30 nm in the case of Ag.

Catalytic tests with the model reaction of p-nitrophenol reduction resulted in efficient conversion in batch mode

as much as in flow mode, with remarkable catalyst recovery from simple paper filtration. Although catalytic

activity showed signs of deactivation over time, there was no apparent leaching of the nanoparticles from the

support, which will be further investigated. These results can lead to the future development of a new class

of resin-supported nanocatalysts, which can be effective in addition to environmentally and health friendly.

Fig1.png

Fig2.png
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The use of new electronic devices as wearable requires thin and flexible batteries with geometry adapted for

each application. In this frame is presented the work being done at laboratories of “Nanotechnology Argen-

tinean Foundation” where with Dynami, one the incubated companies at the institution, have been developing

a series of techniques to cast nanostructured active materials and assembling ultra-thin lithium batteries.

A series of devices and methods have been developed to manipulate, align and assemble batteries. This has

been thoroughly used in lab and glovebox environments, successfully assembling 300um-thick lithium batter-

ies.

Also a novel formulation to apply nanostructured (100nm particles) LiFePO4 composites for cathode and

graphite nanoparticles for anode is being developed. These composites are “inks” to be applied with Ceradrop

Ceraprint industrial inkjet printer. Where with these developed inks, cathode and anode electrodes are printed

and cured in a fast way. This work aims to replace the standard doctor blade method for a single step, highly

precise system.

This work is carried out with National University of La Matanza in a collaborative project on functional nanos-

tructured inks for electronics applications and is expect will have an impact in the market in the very near

future, mainly because the rise of wearable and medical application.

Printed nanotube anode.png

Testing of li thin batteries.png
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Introduction:
Widely applied for the common aches, non-steroidal antiinflammatory drugs(NSAIDs) make one of the most

dangerous environmental pollutants.Together with their metabollites they accumulate in ground waters and

contaminate soil, where they can further undergo photochemical transformations to even more hazardous

products. Due to the huge scale of the NSAIDs usage, long-term exposition of living organisms on themselves and

their derivatives and its resistance to biodegradation in the process of wastewater treatment, the EU agencies

included diclofenac on the list of most potent pollutants. Thus, the efficient techniques oftheir removal from

environment are sought for.

Methods:
The aim of the current project is to investigate thoroughly the mutual interaction between diclofenac or its

photodegradation product chlorocarbazole [1] and model systems mimicking graphene, graphene oxide and

their modifications. For the sake of comparison also the pristine boron-nitride sheets are analyzed due to their

non-homogeneous charge distribution favouring electrostatic interactions. Interaction energyis estimated in

supermolecular approach with various DFT functionals and SAPT0.

Results:
Exemplary intermolecular interaction energies for diclophenac-material complexes are presented in Fig. 1.

Discussion:
Itis shown that the presence of vacancies on the surface increases theinteraction through the deformation of the

planar material structurein order to maximize the contact surface with the drug. Additionally,surface carboxyl

groups enhance the electrostatic contribution to thetotal interaction energy due to the formation of hydrogen

bonds withthe drug molecule. DFT does not reproduce SAPT0 total interactionenergy for boron-nitride mate-

rials, following solely theelectrostatic component closely. A rigid structure of chlorocarbazole allows for max-

imization of dispersion interactions with material thus resulting with the interaction energies more attractive

than in the case of flexible diclophenac itself.
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Solid supported Polydiacetylene (PDA) Langmuir films were used as organized organic template to con-
trol the nucleation of calcite, biomimicking the insoluble organic scaffold. Soluble peptides derived from
Pif80, a protein of the oyster shell Pinctada fucata,associated with nacre mineralization (1) were added
to the crystallization solutions, acting as crystallization modifiers. Alternatively, phosphoserine (P-
ser) was used as ACC enhancing agent. Three different crystallization pathways were attempted and
compared: ammonium carbonate diffusion (slow); CO2 bubbling (Intermediate); and sodium carbon-
ate/calcium chloride mixing (fast). As a consequence, the crystallization mechanisms varied from near
“classical” in the diffusion method to the “non-classical” via transient ACC phase in the mixing method.
The interplay between template directed calcite nucleation on PDA, specifically from (012) face and P-Ser
or Pif80 peptide that enhance ACC or aragonite, respectively, was studied. We observe that in the pres-
ence of Pif80 peptide, aragonite is formed, even in the absence of magnesium, along with calcite. How-
ever the aragonite precipitation is not associated with calcite crystals, nor with the PDA template and
require ACC as intermediate transient phase.
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From a structural-diversification standpoint, the substitution of simple C–H bonds by alkyl and fluoroalkyl

groups is an important operation for organic synthesis, given the marked changes in chemical properties

that can arise from the incorporation of small aliphatic groups. The heterogenization of homogeneous

catalytic reactions allows for the facile recovery and recycling of catalysts. Transition metal complexes have

gained great attention as catalysts in organic chemistry.1 Both immobilization of metal-based catalysts on

silica supports and their silica coating are represented in the literature as routes to heterogenization. The

heterogenization techniques are well documented for Pd in different oxidation states.2 It is worth noting that

active species of nanocatalysts are mostly limited to only a neutral, metal(0) state, although numerous catalytic

reactions require high-valent transition metals.

In this work we have developed NiIII-doped silica nanoparticles ([(bpy)xNiIII]@SiO2) as a recyclable, low-

leaching, and efficient oxidative functionalization nanocatalyst for aromatic C–H bonds. The catalyst is ob-

tained by doping the complex [(bpy)3NiII] on silica nanoparticles along with its subsequent electrooxidation to

[(bpy)xNiIII] without an additional oxidant. The coupling reaction of arenes with perfluoroheptanoic acid occurs

with 100% conversion of reactants in a single step at room temperature under nanoheterogeneous conditions.

Previously tested for Ni-catalyzed reactions, We prepared Agdoped silica nanoparticles (Ag0/+@SiO2) with a spe-

cific nano-architecture, where ultra-small sized silver cores are immersed in silica spheres, 40 nm in size. The

nano-architecture provides an efficient electrochemical oxidation of Ag+@SiO2 without any external oxidant.

Negligible oxidative leaching of silver from Ag0/+@SiO2 is recorded during the catalytic coupling of arenes with

carbonic acids, which enables the good recyclability of the catalytic function of the Ag0/+@SiO2 nanostructure.

Figure 1. TEM (A) and STEM (B) micrographs of Ag0@SiO2 after the dissolution of Ag0cores and schematic

illustration of localization of Ag0-cores in mesoporous silica spheres of Ag0@SiO2(C)

This research was supported by the Russian Presidential Fellowship (SP-4816.2018.4)

1. Minakata, S., & Komatsu, M. Organic reactions on silica in water. Chem. rev, 2008, 109(2), 711-724.

2. Lakshmanan, P., Kim, M. S., Park, E. D. A highly loaded Ni@ SiO2 core–shell catalyst for CO methanation. Appl.

Catal. A., 2016, 513, 98-105.

Figure 1.tem a and stem b micrographs of ag0 sio2 after the dissolution of ag0 cores and schematic illustration

of localization of ag0-cores in mesoporous silica spheres of ag0 sio2.png
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Magneto-optic phenomena in ferrofluids have been shown to be related to chain like structures that are formed

during the arrangement of the particles due to the magnetic field. Anisotropic effects, affecting the transmission

of polarized light, can be enhanced adding carbonaceous nanostructured materials the ferrofluids. In this work,

the variation of the polarized transmitted light, as a function of time, of ferrofluids with different carbonaceous

fillers under a magnetic field was analyzed. Using a sonication process, the nanostructured filler was dispersed

in a ferrofluid (Ferrotec EMG900, Fe3O4 with a diameter of 10 nm dispersed in isoparafin) with a volume fraction

of 0.1%. The materials used were carbon canotubes (CNT, Nanostructured and Amorphus Materials 95%, 50-80

nm in diameter and length of 0.5 to 2 μm) and graphene oxide (GO, sigma aldrich). The samples were prepared

at different volume fractions of 0.0005, 0.0010, 0.0015.

Time dependence of optical transmittance ferrofluid samples at different concentrations of CNT and GO under

the influence of magnetic fields is reported. The results show that transmittance increases slowly until reaching

a saturation level after 30 min. This dependence can be explained by the formation of nanostructures in the

form of chains in the sample. An increase in the magnetic field or in the concentration of CNT is reflected in

higher changes in the values of transmitted light and less time to stabilize the value of the transmittance. This

effect also depends on the direction of polarization of light in relation to the applied magnetic field, the value

of light transmitted is always larger in the case of perpendicular polarized light than for light polarized parallel

to the field. These magnetic nanostructures can find numerous applications in nanotechnology, optical devices

and medicine.
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Introduction
There is strong evidence suggesting that free radicals and malfunctioning antioxidants in humans have been

linked to many diseases such as cardiovascular diseases, cancer and Alzheimer. Hence the determination and

assessment of antioxidant capacity in the food and human health industry, has been widely investigated. Cur-

rently, the analytical techniques used to study antioxidant capacity include ultraviolet/visible, fluorescence

spectrophotometry and chromatography. However, there has been intense research interest to replace the

latter techniques by other technologies, because of some of the drawbacks which includes cost of equipment,

sample preparation time, sample colour interferences and sensitivity. One of such technology is electrochemi-

cal biosensors, which have the advantages of being fast, sensitive, inexpensive, portable with little or no sample

pre-treatment and they could be amenable to miniaturization. Although electrode modifications have been re-

ported to have improved sensitivity for the determination of the antioxidant capacity of samples, however, the

selectivity of these electrodes towards antioxidants remains to be addressed.

Method
A simple and fast electrochemical method was developed for the determination of Gallic acid based on the

physical properties of synthesised Zinc Oxide nanoparticles and carbon paste electrodes. Carbon paste electrode

was modified using synthesised Zinc Oxide nanoparticles; and the electrode was used for the determination of

Gallic acid.

Results

The cyclic voltammetric results showed that the Zinc oxide modified carbon paste electrode exhibited an effi-

cient oxidation of Gallic acid that hugely enhanced the response signal with about 150μA difference.

The bare carbon paste electrode produced peak current of about 250μA for the oxidation of GA, while the mod-

ified electrode produced a peak current of 410μA .

Discussion

The electrochemical activity or behaviour of Gallic acid on the Zinc Oxide nanoparticles-modified carbon

paste electrode was studied using differential pulse voltammetry, this showed the electrode was sensitive to

Gallic acid at a relatively low LOD. The proposed method was successfully used for the determination of GA in

red wine and white wine, with recoveries of 101.58% and 103.45% respectively.
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The N-doped titanium oxide (N-doped TiO2) nanoparticles have been prepared through sol-gel process by hy-

drolyzing the mixture of titanium isopropoxide and dodecylamine. The reflux treatment before the hydrolysis

process was applied to facilitate a better interaction between precursors, since dodecylamine played two roles

as a pore template and nitrogen source. The pH system of synthesis was variated by acetic acid addition to study

the influence of acidity during the crystal formation on the crystallinity, porosity and electronic structures of

prepared N-doped TiO2 materials. The results revealed that the higher acidity prevented the hydrolysis and

hydroxo-titania condensation rates, so it lead to the anatase crystal type formation. While the lower acidity

conditions tend to the formation of rutile crystal type. The mesoporous formation is also highly influenced by

the pH synthesis, where an optimum mesopore materials were synthesized with pH of 5. The synthesis acid-

ity was also affected the electronic structures of prepared N-doped TiO2, which also can be identified from the

colour of the materials. It is also found the interaction between N and Ti is highly dependent on the acidity which

influencing the nitrogen content in the TiO2 framework. The prepared N-doped TiO2 nanoparticles was then

applied in dye-sensitized solar cells (DSSCs) system and the N-doped TiO2 provided a highest overall efficiency

of 4.8%.
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In this work, we try to determine all the period of nanostructure subwavelength that can be observed dur-

ing irradiation by multipulse femtosecond laser in dielectric materials. For this, we use a generalized plas-

monic model developed in our previous works [1] to follow the evolution of the periods of the nanostructures

on the Sapphire material and their optical properties according to electron-holes plasma excitation and vary-

ing the optical spectrum between 300 and 1400 nm. We find a nanostructure area where all the period ob-

served experimentally must be including inside it. This plasmonic model shows its efficiency and its precision

on a nanoscale.

[1]: Abdelmalek el al. AIP Advances, 7 (2017)105105
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In this paper we worked out the idea of the Feynman’s path intergral to describe space-time dynamics of ag-

gregations of bacteria trying to host a healthy body. We assumed that the bacteria population’s interactions

is governed by electric fields and potentials. The model of path’s integration invented by Richard Feynman

has been extensively used to tackle crucial problems in quantum mechanics for various decades essentially in

atomic physics and nano physics. The idea of the path’s integral assumes a space-time pathway where the space-

time bacteria displacements are governed by physics interactions that gives rise to changes of position intime in

a fully accordance to biological and physics laws. Thus the idea of Feynman path integral is introduced inside a

nano biological system such as bacteria population where due to their property of chemotaxis, a stochastic mod-

eling might be drawn along their mobility due essentially to electrical interactions among them as a recurrent

resource to protect themselves against antibacterial agents such as macrophages. Due to composition of K+, Cl-

and Na+ exists there a net charge along the internal and external phospholipid membrane of bacterium. Thus

the negative charge is greater inside whereas outside predominates the positive charge. However the net charge

is predominantly positive due to the high concentrations of Cl+. With this description clearly external electric

fields and potentials might seriously affect the behavior of bacteria space-time dynamics, phenomenology that

would fit the path integral theory. Therefore the change of the net charge in bacteria due to the presence of

others charged nano organisms would affect their translational dynamics by being vulnerable to macrophages.

Thus the knowledge of the pathway of these bacteria populations is seen as an advantage to tackle the beginnig

of diseases inside the framework of Internet of Bio-nano Things that targets to anticipate infections using pulses

electromagnetics through advanced software-hardware interfaces.

242



Applied Nanotechnology and Nanoscience International Conference 2018

Bacteria-path-integral.png

243



Applied Nanotechnology and Nanoscience International Conference 2018

Authors Index

Abbad, S. 8

Abbas, M. 208

Abdel-rahman, M. 170

Abidin, R. 10

Abou Saleh, H. 218

Abécassis, B. 140

Aciksari, A. 151

Agbenyeke, R. 111

Agrawal, N. 139

Aguilar, L. 13

Aguilar-del-Valle, M. 70

Ahijado-guzmán, R. 9

Ahmed, A. 31, 241

Ahmed, S. 95

Ahn, B. 53

Al Marzouqi, M. 180

Albandar, I. 32

alialy, s. 165, 168

Almasi, M. 64, 120

ALVES, Z. 24

Amade, R. 34

Amalfitano, A. 56, 106

An, K. 189

Andreeva, Y. 126

Andujar, J. 34

Angella, L. 129

Antic, B. 115

Antonucci, P. 183

Apiwat, C. 109, 112, 150

Arbelo Jorge, E. 50

Arbiol, J. 25, 48

Arcolino Maduro, L. 62

Arcovito, A. 56, 106

Ardelean, I. 107

ARICAN, M. 143, 147

Arif, O. 48

Artyukhin, S. 203

Ash, G. 152

Auad, Y. 102

Ayupova, D. 58

Badoni, S. 216

Baekelandt, G. 191

Bagrov, D. 20

Bakowsky, U. 170

Bamrungsap, S. 112, 150, 213

Barbos, O. 160

Barbosa-Sabanero, G. 156

Baron, S. 233

BARRA, A. 24

Bartáček, J. 225

Baskan, H. 99

Bastos, E. 232

Benada, O. 222

Beneš, H. 210, 226

Benfdila, A. 157

Benova, E. 64

Beregoi, M. 63

Berge-Lefranc, D. 120

Berman, A. 236

Bertran, E. 34

Bertrand, G. 84

Bertrand, M. 176

Bettotti, P. 46

Beňová, E. 120

Bhattacharya, S. 21

Bianchini, P. 206

Blagoeva, B. 201

Boland, J. 165

Bomprezzi, D. 68

Bonfa Fernandes, A. 232

Botifoll, M. 25

Bouloudenine, M. 187

Brescia, R. 84

Bruessler, J. 170

Budnikova, Y. 29, 161, 237

Bugli, F. 106

C Ramamurthy, P. 149, 219

C. Bastos, A. 94

Caligiuri, V. 117

Calin, B. 23

Callà, C. 56

Calvo, V. 176

244



Applied Nanotechnology and Nanoscience International Conference 2018

Camacho, B. 197

Campos, A. 88

canale, C. 206

Capitolis, J. 211

Capkova, P. 44, 222

Caputo, D. 132

Caracciolo, G. 132

CARMEZIM, M. 52

Caro Salazar, C. 16, 174

Carriles, R. 156

Cartillone, M. 132

Carvalho, A. 232

CARVALHO, M. 24

Casais-Molina, M. 47

Casari, C. 38

Cascone, C. 132

Castiglioni, C. 38

Cecchini, M. 129

Ceci, P. 106

Cegan, A. 119

Celichowski, G. 127

Celiksoy, S. 9

Cervera-Góngora, A. 162

Chan Chang, T. 211

Chatnuntawech, I. 213

Chattopadhyay, K. 149, 219

Chawjiraphan, W. 109

Chelminiak-Dudkiewicz, D. 71

Chen, Y. 32, 141

Chen, Z. 158

Chidurala, S. 134

Chikere, C. 239

Cho, K. 189

Choi, D. 231

Chretien, J. 176

Chronopoulou, L. 56

Chung, T. 111

Chávez, D. 42

Cingolani, R. 203

Coletti, C. 116

Conesa Boj, S. 62

Coppola, R. 132

Cosentino, M. 206

Costas, A. 15

Craciunescu, I. 107

Cristea, D. 23

CRUZ, M. 24

Czechowska, E. 127

D’avenio, G. 56

Dalla Via, A. 38

Dalmases, M. 16

Dang, Z. 84

Dante, S. 116, 195

David, J. 48

David, M. 101

Davies, R. 218

De La Rama, E. 90

De Paëpe, G. 216

De Trizio, L. 203

Debela, T. 179

Del Grosso, A. 129

Delacroix, S. 123, 211

Depeyrot, J. 88

Devita, F. 233

Dharakul, T. 213

Diaspro, A. 116, 195, 206

Dietrich, P. 50

Digiacomo, L. 132

Djenadi, K. 187

Djouder, M. 157

Dlamini, S. 193

Dobhal, G. 58

Dojcinovic, B. 115

Domigan, L. 125

Drozdov, A. 126

Dujardin, G. 19

Ecorchard, P. 210, 226

Ederer, J. 226

Egami, C. 51

El Merhie, A. 116

Elangovan, H. 149, 219

Elizetxea, C. 61

Enculescu, I. 15, 63

Enculescu, M. 63

Ercolani, D. 48

Esrafilzadeh, D. 209

Evanghelidis, A. 63

Eymery, J. 176

Facibeni, A. 38

Fahmy, S. 170

Faisal, N. 239

Falvo, E. 106

Fan, Y. 183

245



Applied Nanotechnology and Nanoscience International Conference 2018

Favaro, M. 5, 7

Feldmann, J. 1

Fernandes, M. 52

Fernandez, C. 239

FERREIRA, L. 24

Ferreira, M. 94

FERREIRA, N. 24

ferreira, p. 24

Ficorella, A. 5, 7

Figuerola, A. 16

Fischer-Fodor, E. 160

Flores, N. 42

Florescu, M. 101

Florica, C. 15

Fonseca, L. 81, 159

Frontera, P. 183

Gaddam, U. 134

Galimberti, A. 199

Galland, C. 31

Galliani, M. 129

Ganem, A. 108, 197

Gannimani, R. 8

Garamus, V. 178

Garcia De Cortazar, M. 61

García, S. 42, 153

García-Martín, M. 16, 174

Gariano, G. 203

Gemmi, M. 48

Georgieva, B. 201

Gerasimova, T. 29, 161, 237

Gerrard, J. 125

Gilmanova, L. 29, 161

Giulimondi, F. 132

Goreham, R. 58

Gouget, G. 211

Govender, T. 8, 139

Grigioni, M. 56

Grobelny, J. 127

Grosjean, R. 211

Gul, H. 53

Gunlazuardi, J. 182

Gurzau, E. 160

Gómez-Palma, J. 76

Halbutogullari, Z. 151

Han, C. 104, 221

Han, J. 111

Han, M. 211

hanasoualahalila, H. 187

Harris, A. 209

Hartmann, J. 176

Havelek, R. 225

Hayakawa, R. 167

Hebireche, A. 187

Hennig, M. 75

Hernández, L. 108, 197

Holubová, B. 228

Hornebecq, V. 64, 120

Hussein, H. 17

Hwang, Y. 189

Hyeon, T. 3

Intra, P. 130

Irazustabarrena, A. 61

Ismail, M. 12

Jalili, R. 209

Jamatia, T. 204

Japrung, D. 109

Javazmi, L. 152

Joselevich, E. 25

Jucá, V. 88

Junyaprasert, V. 230

Jędrzejewska, M. 216

K Pandey, U. 219

Kaczmarek-Kedziera, A. 71

Kaczmarek-Kędziera, A. 234

Kalhapure, R. 139

Kampen, T. 50

Kanai, N. 172

Kang, H. 179

Karakaş, H. 99

Karashanova, D. 201

Katsyuba, S. 29

Kawai, T. 59, 103

Kawamura, I. 113, 172

Kawasaki, S. 51

Kaňa, A. 122

KESSI, M. 27

Khalil, M. 182

Khan, A. 84

Khan, U. 91

Khonwong, S. 93

Khrizanforov, M. 29, 161, 237

Kim, C. 13, 111

246



Applied Nanotechnology and Nanoscience International Conference 2018

Kim, D. 3

Kim, H. 55

Kim, J. 221, 231

Kim, K. 231

Kim, S. 12, 91, 189

Kim, T. 189

Kirkby, N. 218

Kis, Z. 220

Klinov, D. 20

Knudsen, K. 178

Ko, J. 189

Koch, C. 25

Kocsor, L. 220

Kolská, Z. 44, 222

Kong-thoo-lin, P. 239

Kopel, P. 119

Kormunda, M. 44, 222

Kostadinova, D. 201

Kostelnik, A. 119

Kovács, L. 220

Krahne, R. 117, 207

Kralovec, K. 225

Krause, R. 72

Kredatusová, J. 210

Krogstrup, P. 164

Kročová, E. 225

Kryuchkova, T. 137

Kudera, S. 117

Kumar, D. 13

Kumar, H. 97

Kumar, S. 134

Kumar, V. 97

Kuno, J. 103

Kuritka, I. 204

Kusko, C. 23

Kusko, M. 23

Kusumawardani, C. 240

Kwon, H. 3, 6

Ladjaalia, Y. 187

Lakhlef, A. 157

Lalita Firdausy, G. 66

Langguth, P. 230

Latikka, M. 178

Lattanzi, W. 106

Laufersky, G. 58

Lavarias, J. 90

Le Godec, Y. 123

Lee, D. 216

Lee, J. 12, 186, 214

Lee, S. 189

Leostean, C. 107

Lewis, D. 37

Lewiński, J. 216

Li Bassi, A. 38

Lickiss, P. 218

Lim, S. 53

Lizunov, D. 40

Loula, M. 122

Low, T. 152

Loya, M. 42, 153

Lucotti, A. 38

Luna-velasco, A. 42, 153

Lund, G. 156

Lupi, D. 233

Lv, H. 8

López-Fuentes, S. 162

Maaza, M. 35

Machálková, A. 210

Maggioni, D. 199

Malmstrom, J. 125

Malý, M. 44

Maneeprakorn, W. 112, 150

Maniu, A. 160

Manna, L. 203

Manzanares-Guzman, A. 156

Marco, G. 82

Marei, I. 218

Marquez-Sanchez, A. 156

Martinez-Antonio, A. 156

Martinez-Criado, G. 176

MARTINS, M. 24

Martí-Sánchez, S. 25, 48

Martín-García, B. 84, 207

Masaki, M. 62

Mateev, G. 201

Matei, E. 15, 63

Matinise, N. 35

Mayedwa, N. 35

McAdams, S. 37

Mdlalose, W. 193, 198

Medina-Esquivel, R. 47, 162, 238

Melotti, E. 61

Mert, O. 143, 147

Mert, S. 151

247



Applied Nanotechnology and Nanoscience International Conference 2018

Mihai, L. 23

Milani, A. 38

Milyukov, V. 29, 161

Minyaev, M. 20

Mirkovic, M. 115

Mishra, N. 116

Mitchell, J. 218

Mitin, V. 43

Mngadi, S. 198

Mocktar, C. 139

Moglianetti, M. 68

Mohamed, N. 218

Mokhosi, S. 193, 198

Molina-Torres, J. 156

Mongwaketsi, N. 35

Monserate, J. 90

Montes Fonseca, S. 153

Moon, J. 80

Moreels, I. 84, 87, 207

Movilla, J. 84

Moyo, T. 193, 198

Mrózek, O. 210, 226

Mulyantono, M. 182

Munster, L. 204

Munzarová, M. 44, 222

musheghyan, a. 34

Mustafa, M. 155

Myung, S. 189

Naito, A. 113

Nakashima, T. 59, 103

Nan, A. 107

Nann, T. 58

Nawalertpanya, S. 93

Nazarova, D. 201

Nedelchev, L. 201

NEUMAYER, S. 24

Ngomane, N. 72

NguyenThi, P. 231

Niederberger, M. 2

Nieto-Chaupis, H. 77, 124, 217, 242

Nifant’ev, I. 20

Nocca, G. 56, 106

Nomura, C. 232

NUNES, C. 24

Nur, O. 155

Ognjanovic, M. 115

Oh, S. 53

Oksenberg, E. 25

Okunishi, E. 62

Olejnik-Fehér, N. 216

Omolo, C. 139

Onea, M. 15

Orrantia, E. 42, 153

Ortiz, J. 233

Osman, D. 155

Otsuji, T. 43

Owen, J. 140, 145

Owens, G. 158

OZAWA, Y. 113

Palchetti, S. 132

Palei, M. 117

Palocci, C. 56

Pancheri, L. 5, 7

Panto’, F. 183

Park, B. 111

park, b. 214

Park, C. 13

Parreira, L. 232

Parvulescu, C. 23

Pascual, E. 34

Patanè, S. 183

Pauc, N. 176

Paun, C. 232

Pavliuk, M. 232

Pavlova, E. 20

Pedone, D. 68

Peggiani, S. 38

Pellegrino, T. 128, 136, 195

Perde-Schrepler, M. 160

Pernia, M. 16, 174

Peters, B. 140

Petralanda, U. 203

Peña Román, R. 102

Pickard, B. 32

Pinna, N. 146, 183

Piotto, C. 46

Podstawczyk, D. 75

Pohanka, M. 119

Polovitsyn, A. 84

Pompa, P. 68, 199

Ponomarev, D. 43

Ponte, F. 170

Popescu, M. 23

248



Applied Nanotechnology and Nanoscience International Conference 2018

Portehault, D. 123, 211

Pozzi, D. 132

Prajapati, A. 82

Preda, N. 15

Prodjosantoso, A. 240

Pudlarz, A. 127

Puerto-Valencia, J. 47

Péter, L. 220

Quaranta, A. 5, 7

Radovic, M. 115

Radu, T. 107

Ramasse, Q. 25

Rambharose, S. 139

Ramharack, P. 8

Ramirez-Chavez, E. 156

Ranoszek-Soliwoda, K. 127

Ras, R. 178

Reboud, V. 176

Reoksrungruang, P. 150, 213

RODRIGUEZ, B. 24

Rodriguez-Rios, D. 156

Rodríguez-Gómez, A. 70

Roy, B. 236

Russo, N. 170

Russo, V. 38

Rybczynski, P. 71

Ryu, J. 104

Ryzhii, M. 43

Ryzhii, V. 43

Ryšánek, P. 44, 222

Sa Kong, W. 53

Sagar, S. 134

Sainsbury, F. 10

Sakullelarasmi, J. 93

Salis, B. 195

Salomon, D. 176

Sanchez, C. 123

Sanchez-Segura, L. 156

sankaramanchi, R. 134

Santangelo, S. 183

Santi, M. 129

Santos, C. 52

Sarac, A. 99

Sato, H. 113

Sedlák, M. 225

Segura-Ruiz, J. 176

Senis, A. 38

Serban, A. 101

Setiyanto, H. 66

Sevcik, J. 204

Shalev, G. 82, 86

Sharaeva, A. 137

Shekurov, R. 29, 161

Sheshko, T. 137

Shieu, F. 141

Shih, H. 141

Shoeib, T. 170

Shur, M. 43

Sicilia, E. 170

Signore, G. 129

Sikdar, S. 21

Sikora, A. 71

Silva, F. 88

Silva, R. 146

Sim, E. 12

Simo, A. 35

Simon, P. 163

Singarapu, K. 134

Singer, A. 105, 110

Singh, M. 193, 198

Sinyashin, O. 29, 161, 237

Siri-achawawath, T. 130

Sittiwanichai, S. 150

Skoda, D. 204

Smržová, D. 210, 226

Socoliuc, V. 178

Sohn, E. 74

Soisuwan, S. 230

Soliman, M. 8

Son, Y. 28

Song, W. 189

Sorba, L. 48

Spirito, D. 207

Stelitano, S. 183

Stevens, M. 79

Stoykova, E. 201

Suciu, M. 107

Sugiyarto, K. 240

Suh, D. 60

Sun, M. 88

Sung, H. 214

Surangsuriyakul, K. 93

Susan-Resiga, D. 178

249



Applied Nanotechnology and Nanoscience International Conference 2018

Svinterikos, E. 180

Szemraj, J. 127

Sá, J. 232

Sönnichsen, C. 9

Tan, J. 158

Taniguchi, Y. 59

Tapia-González, J. 47, 76

Tardif, S. 176

Tarrago Velez, S. 31

Tatomir, C. 160

Tatulli, G. 199

Tchelnokov, A. 176

Tedim, J. 94

Teeranachaideekul, V. 230

Terzi, V. 199

Thallapalli, T. 134

Thissen, A. 50

Tinoco Rivas, M. 62

Tomaszewska, E. 127

Tombacz, E. 178

Tomescu, R. 23

Tommasini, M. 38

Torto, N. 72

Treerattrakoon, K. 109

Trejo-Tzab, R. 162

Tretjakov, A. 40

Trogl, J. 222

Tucoulou, R. 176

Turcu, R. 107, 178

Uc-xul, L. 238

Udayan, G. 68

Ueda, K. 172

Urbanek, P. 204

V, K. 134

Vales-Pinzón, C. 47, 76, 162, 238

Vardar, A. 151

Vargas, G. 197

Vasilescu, C. 178

Vekas, L. 178

Vicini, I. 61

Vilakazi, S. 72

Villanova, J. 176

Villanueva, N. 108, 197

Villares Had, B. 233

Vinogradov, V. 126

Virag, P. 160

Vitali, A. 106

Vomáčka, P. 226

Waddad, A. 8

Wakayama, Y. 167, 169

Wang, C. 141

Wanusbodeepaisarn, P. 130

Weber-Bargioni, A. 194, 200

Webster, K. 125

Whittaker, A. 202

Wietstruk, M. 50

Wilhelm, M. 94

Wilson, R. 202

Wiriyachaiporn, N. 112, 150

Wolska-Pietkiewicz, M. 216

Wongrakpanich, A. 230

Wootthikanokkhan, J. 93

Xu, H. 158

Yafarova, L. 137

Yazdani, A. 17

Yazir, Y. 151

Ye, W. 9

Yi, H. 53

Yoo, Y. 231

Yoon, J. 231

Yoon, Y. 189

Yoshihara, N. 172

Young, A. 152

Yu, J. 32

Zagonel, L. 102

Zaina, S. 156

Zajícová, V. 228

Zambrano-Arjona, M. 76, 238

Zanazzi, E. 5, 7

Zannier, V. 48

Zaradnik, I. 233

Zelenak, V. 64, 120

Zeyneb, B. 241

Zhang, B. 209

Zhang, C. 202

Zhang, Q. 209

Zhao, C. 202

Zhou, J. 8

Zhu, T. 31

Ziegler-Borowska, M. 71

Zuburtikudis, I. 180

250



Applied Nanotechnology and Nanoscience International Conference 2018

Zulfikar, M. 66

Zvereva, I. 137

Çolak, Y. 143

Řezanka, M. 228

Šrámová Slušná, M. 226

šTojdl, J. 222

251



Conferences, Events & Workshops

Please consider environment before printing this book


	Halide Perovskite Nanocrystals: from platelets and cubes to supercrystals 
	custommaincolorProf. Jochen Feldmann

	Bridging Length Scales: From Nanoparticles to Materials 
	custommaincolorProf. Markus Niederberger

	INVITED TALK - Therapeutic ceria nanoparticles for selective scavenging of mitochondrial, intracellular, and extracellular reactive oxygen species in Parkinson's disease 
	custommaincolorDr. Hyek Jin Kwon, Dr. Dokyoon Kim, Prof. Taeghwan Hyeon

	INVITED TALK - Radiation effects on flexible quantum dot based scintillators 
	custommaincolorMr. Enrico Zanazzi, Mr. Matteo Favaro, Mr. Andrea Ficorella, Dr. Lucio Pancheri, Prof. Alberto Quaranta

	[Time extension for the previous speaker] 
	custommaincolorDr. Hyek Jin Kwon

	Radiation effects on flexible quantum dot based scintillators 
	custommaincolorProf. Alberto Quaranta, Mr. Enrico Zanazzi, Mr. Matteo Favaro, Mr. Andrea Ficorella, Dr. Lucio Pancheri

	Integrated in silico and biomimetic approach to improve the in vivo efficacy of morin hydrate tween 60 niosomes 
	custommaincolorDr. Ayman Waddad, Dr. Sara Abbad, Dr. Pritika Ramharack, Dr. Huixia Lv, Dr. Ramesh Gannimani, Prof. Mahmoud Soliman, Prof. Jianping Zhou, Prof. Thirumala Govender

	Unraveling single-molecule dynamics by plasmon ruler 
	custommaincolorMr. Weixiang Ye, Ms. Sirin Celiksoy, Dr. Rubén Ahijado-guzmán, Prof. Carsten Sönnichsen

	Protein encapsidation inside the murine polymavirus-like particle and application in Influenza vaccine development 
	custommaincolorDr. Rufika Shari Abidin, Dr. Frank Sainsbury

	Resistive random access memory characteristics in amorphous BN film 
	custommaincolorMs. Jinju Lee, Ms. Eunjin Sim, Mr. Muhammad Ismail, Mr. Sungjun Kim

	Gold and Coffee Derived Multifunctional Nanocarrier; An Imaging and Reactive Oxygen Species Inducing Nanoparticle that Delivers Bortezomib for Cancer Therapy 
	custommaincolorDr. Ludwig Erik Aguilar, Dr. Dinesh Kumar, Prof. Chan Hee Park, Prof. Cheol Sang Kim

	Semiconductor nanowire channel field effect transistors 
	custommaincolorDr. Camelia Florica, Dr. Andreea Costas, Dr. Nicoleta Preda, Dr. Elena Matei, Ms. Melania Onea, Dr. Ionut Enculescu

	Metal ternary Ag-Au-Se chalcogenide nanoparticles as novel X-ray computed tomography contrast agents. 
	custommaincolorDr. Carlos Caro Salazar, Ms. Mariona Dalmases, Dr. Albert Figuerola, Dr. María Luisa García-Martín, Dr. Manuel Pernia

	Electronic and optical properties of Cr-doped Cu2ZnSnS4 thin film semiconductor synthesized by solvothermal method 
	custommaincolorMr. Hussein Hussein, Dr. Ahmad Yazdani

	Electrically driven plasmon nanosource, application to a plasmonic lens 
	custommaincolorDr. Gerald Dujardin

	High-elongation electrospun mats of poly (ɛ -pentadecalactone) 
	custommaincolorMs. Elizaveta Pavlova, Prof. Ilya Nifant'ev, Dr. Mikhail Minyaev, Dr. Dmitry Bagrov, Dr. Dmitry Klinov

	Synthesis and characterization of titania/tin sulphide (TiO2/SnS2) core-shell nanostructures 
	custommaincolorMrs. Shalini Sikdar, Prof. Subramshu Sekhar Bhattacharya

	Infrared radiation source with controlled emissivity 
	custommaincolorDr. Roxana Tomescu, Dr. Mihai Kusko, Dr. Dana Cristea, Dr. Cristian Kusko, Dr. Catalin Parvulescu, Dr. Marian Popescu, Dr. Laura Mihai, Mr. Bogdan Calin

	Flexible bionanocomposite films for electronic and biomedical applications 
	custommaincolorMs. A BARRA, Ms. Z ALVES, Dr. M.A. MARTINS, Dr. N. FERREIRA, Prof. L.P. FERREIRA, Prof. M.M. CRUZ, Prof. M.D. CARVALHO, Dr. S NEUMAYER, Dr. B.J. RODRIGUEZ, Dr. C. NUNES, Prof. paula ferreira

	Morphology dependent strain relaxation in horizontally grown ZnSe@ZnTe core-shell nanowires and its effect on electronic properties 
	custommaincolorMs. Sara Martí-Sánchez, Mr. Eitan Oksenberg, Mr. Marc Botifoll, Mr. Christian Koch, Prof. Quentin Ramasse, Prof. Ernesto Joselevich, Prof. Jordi Arbiol

	Investigation on Body Potential in Cylindrical Gate-All- Around MOSFET 
	custommaincolorMr. Mohamed KESSI

	Design, preparation and properties of TiO2/porphyrin hybrid materials and the related photocatalytic functions 
	custommaincolorProf. Young-A Son

	Ferrocene based metal–organic framework for lithium ion batteries. Theoretical insight 
	custommaincolorDr. Tatiana Gerasimova, Dr. Ruslan Shekurov, Dr. Mikhail Khrizanforov, Ms. Leysan Gilmanova, Prof. Sergei Katsyuba, Prof. Yulia Budnikova, Prof. Vasiliy Milyukov, Prof. Oleg Sinyashin

	Fabrication and characterization of plasmonic nanocavities for molecular cavity optomechanical description of SERS 
	custommaincolorMr. Aqeel Ahmed, Mr. Santiago Tarrago Velez, Ms. Tianqi Zhu, Prof. Christophe Galland

	Development of Novel Fluorescence Nanoprobes for Early Cancer Diagnosis 
	custommaincolorMs. Intisar Albandar, Dr. Yu Chen, Dr. Jun Yu, Dr. Benjamin Pickard

	Bottom up Mechanism that describes the Graphene Nanowalls Synthesis by Inductively Coupled Plasma Chemical Vapor Deposition 
	custommaincolorMs. arevik musheghyan, Dr. Roger Amade, Prof. Esther Pascual, Prof. Jose-luis Andujar, Prof. Enric Bertran

	Electrochemical, optical and structural studies of green synthesized p type ZnWO4 nanoparticles using natural extracts of hibiscus rosa sinensis for photocatalytic applications 
	custommaincolorDr. Noluthando Mayedwa, Dr. Nolubabalo Matinise, Dr. Nametso Mongwaketsi, Prof. Malik Maaza, Dr. Aline Simo

	Dual Functionalization of Liquid‐exfoliated Semiconducting 2H‐MoS2 with Lanthanide Complexes Bearing Magnetic and Luminescence Properties 
	custommaincolorDr. Simon McAdams, Dr. David Lewis

	Synthesis and characterization of polyynes by submerged arc discharge in water 
	custommaincolorMs. Sonia Peggiani, Mr. Andrea Senis, Mrs. Anna Facibeni, Dr. Alberto Milani, Mr. Andrea Dalla Via, Prof. Andrea Lucotti, Prof. Matteo Tommasini, Prof. Chiara Castiglioni, Prof. Valeria Russo, Prof. Andrea Li Bassi, Prof. Carlo Casari

	NAFEN™ Aluminum Oxide Nanofibers As An Attractive Platform For The Technology Of Advanced Materials 
	custommaincolorDr. Denis Lizunov, Dr. Aleksei Tretjakov

	Nanodiamond – Lactic acid complex for enhanced delivery of Tamoxifen in acidic environments. 
	custommaincolorDr. Mario Loya, Dr. Norma Flores, Dr. Erasmo Orrantia, Ms. Sara Carolina García, Dr. David Chávez, Dr. Antonia Luna-velasco

	Electrical carrier heating in graphene-phosphorene heterostructures and its applications 
	custommaincolorProf. Maxim Ryzhii, Prof. Taiichi Otsuji, Prof. Victor Ryzhii, Dr. Dmitry Ponomarev, Prof. Vladimir Mitin, Prof. Michael Shur

	Effect of chemical modification on structure and properties of electrospun nanofibrous membranes. 
	custommaincolorProf. Pavla Capkova, Mr. Petr Ryšánek, Dr. Marek Malý, Dr. Martin Kormunda, Dr. Zdeňka Kolská, Dr. Marcela Munzarová

	Nanocellulose-hydrogels as hydrophobic drug carriers 
	custommaincolorMs. Chiara Piotto, Dr. Paolo Bettotti

	Experimental and theoretical analysis of the thermal conductivity of magnetorheological fluids due to loads of carbon nanofibers 
	custommaincolorDr. Caridad Vales-Pinzón, Mr. Jorge Antonio Puerto-Valencia, Dr. Rubén Arturo Medina-Esquivel, Dr. Jorge Alejandro Tapia-González, Dr. Melissa Lessen Casais-Molina

	Stars in III-V Nanowires: A 3D Reciprocal Space Study 
	custommaincolorDr. Jeremy David, Dr. Valentina Zannier, Ms. Sara Martí-Sánchez, Mr. Omar Arif, Dr. Daniele Ercolani, Prof. Lucia Sorba, Dr. Mauro Gemmi, Prof. Jordi Arbiol

	Advanced ARPES Analyzer and Momentum Microscope KREIOS 150 – Concepts and first results on layered materials and topological insulators 
	custommaincolorDr. Elena Arbelo Jorge, Dr. Paul Dietrich, Dr. Marko Wietstruk, Dr. Thorsten Kampen, Dr. Andreas Thissen

	High-contrast-resolution single nano-particle imaging with MEMS-scanning mirrors based polarization-interferometric nonlinear optical microscope 
	custommaincolorProf. Chikara Egami, Mr. Shota Kawasaki

	Reduced-GO platform loaded with Zn-doped HapNP: a multifunctional nanocomposite for biomedical applications 
	custommaincolorProf. Catarina Santos, Prof. Maria Helena Fernandes, Prof. MARIA CARMEZIM

	Branching Ratio of Photothermal to Photoelectric Transduction in Suspended PtSe2 
	custommaincolorMr. Hamza Zad Gul, Mr. Wonkil Sa Kong, Mr. Byungwook Ahn, Mr. Hojoon Yi, Mr. Suar Oh, Dr. Seong Chu Lim

	Novel synthetic process of graphene shells on nano metal catalysts for energy applications 
	custommaincolorDr. Heeyeon Kim

	Effects of controlled release of 18-β-Glycyrrhetic Acid by nanoparticles, on cytotoxicity and intracellular concentration in HepG2 
	custommaincolorDr. Giuseppina Nocca, Dr. Adriana Amalfitano, Dr. Laura Chronopoulou, Dr. Cleofe Palocci, Prof. Alessandro Arcovito, Dr. Cinzia Callà, Dr. Giuseppe D'avenio, Dr. Mauro Grigioni

	An in vitro investigation of cytotoxic effects of InP/ZnS quantum dots with different surface chemistries 
	custommaincolorMs. Deanna Ayupova, Dr. Renee Goreham, Ms. Garima Dobhal, Mr. Geoffry Laufersky, Prof. Thomas Nann

	Self-Assembly of Semiconductor Nanocrystals through an Amphiphilic Surface Pattern 
	custommaincolorMr. Yuki Taniguchi, Prof. Tsuyoshi Kawai, Prof. Takuya Nakashima

	Detection mechanism of short wavelength IR by Ge/Si core/shell nanowire on Si 
	custommaincolorDr. Dongwoo Suh

	IZADI-NANO2INDUSTRY project to impulse the uptake of nanotechnology based solutions 
	custommaincolorDr. Cristina Elizetxea, Dr. Maider Garcia De Cortazar, Ms. Ane Irazustabarrena, Mrs. Isella Vicini, Ms. Elena Melotti

	Quantum materials at the atomic scale: visualization and design 
	custommaincolorDr. Miguel Tinoco Rivas, Mr. Luigi Arcolino Maduro, Dr. Mukai Masaki, Dr. Eiji Okunishi, Prof. Sonia Conesa Boj

	Electrodeposited ZnO hierarchical nanostructures for photocatalytic applications 
	custommaincolorDr. Elena Matei, Dr. Alexandru Evanghelidis, Dr. Mihaela Beregoi, Dr. Monica Enculescu, Dr. Ionut Enculescu

	Surface modified mesoporous silica sba-15 as drug delivery system 
	custommaincolorDr. Miroslav Almasi, Prof. Vladimir Zelenak, Dr. Eva Benova, Prof. Virginie Hornebecq

	ELECTRODEGRADATION OF INDIGO CARMINE DYES USING NANOPOROUS CARBON PASTE ELECTRODE: EFFECTS OF CELL POTENTIAL, DEGRADATION TIMES, AND MEDIATOR CONCENTRATION 
	custommaincolorDr. Henry Setiyanto, Ms. Griya Lalita Firdausy, Dr. Muhammad Ali Zulfikar

	Palladium nanozymes as ROS scavengers 
	custommaincolorMrs. Gayatri Udayan, Dr. Deborah Pedone, Mr. Diego Bomprezzi, Dr. Mauro Moglianetti, Dr. Pier Paolo Pompa

	Growth of an aluminum nanoparticles monolayer over quartz with UV-plasmonics applications by means of one-step DC sputtering deposition. 
	custommaincolorDr. Arturo Rodríguez-Gómez, Dr. María del Pilar Aguilar-del-Valle

	Magnetic mesoporous carbon materials and nanoparticles as potential sorbents for NSAIDs 
	custommaincolorDr. Marta Ziegler-Borowska, Mr. Patryk Rybczynski, Dr. Dorota Chelminiak-Dudkiewicz, Mr. Adam Sikora, Dr. Anna Kaczmarek-Kedziera

	Electrospun molecularly imprinted polymers for detection of dopamine using gold nanoparticles as colorimetric probes 
	custommaincolorDr. Nokuthula Ngomane, Prof. Nelson Torto, Dr. Sibulelo Vilakazi, Prof. Rui Krause

	Surface and optical properties of polymer nanocomposites 
	custommaincolorDr. Eun-Ho Sohn

	Synthesis of copper nanoparticles using catechin and gallic acid as reducing agents 
	custommaincolorDr. Daria Podstawczyk, Ms. Monika Hennig

	Measurement of the magnetization rate of carbonaceous nanostructured materials functionalized with ferrofluids 
	custommaincolorDr. Caridad Vales-Pinzón, Mr. Jorge Fernando Gómez-Palma, Dr. Jorge Alejandro Tapia-González, Dr. Miguel-Ángel Zambrano-Arjona

	Prospective Internet of Bio-Nano-Things Network To Delay the Beginning of Type-2 Diabetes Through Artificial Insulin Segregation 
	custommaincolorDr. Huber Nieto-Chaupis

	Designing nanomaterials for biosensing and regenerative medicine 
	custommaincolorProf. Molly Stevens

	Nanotechnology for improving cancer immunotherapy 
	custommaincolorProf. James Moon

	NFFA-Europe: enhancing European competitiveness in nanoscience research and innovation 
	custommaincolorProf. Luis Fonseca

	INVITED TALK - Harvesting the solar radiation with arrays of subwavelength nonimaging light concentrators 
	custommaincolorMr. Gilad Marco, Mr. Ashish Prajapati, Dr. Gil Shalev

	INVITED TALK - Toward continuously tunable emission spectra of 2D nanomaterials 
	custommaincolorDr. Anatolii Polovitsyn, Dr. Zhiya Dang, Prof. José Movilla, Dr. Beatriz Martín-García, Dr. Ali Hossain Khan, Dr. Guillaume Bertrand, Dr. Rosaria Brescia, Prof. Iwan Moreels

	[Time extension for the previous speaker] 
	custommaincolorDr. Gil Shalev

	[Time extension for the previous speaker] 
	custommaincolorProf. Iwan Moreels

	Catalytic performance of magnetic MnFe2O4+d nanoparticles for DME combustion 
	custommaincolorProf. Alex Fabiano Campos, Dr. Franciscarlos Gomes Da Silva, Dr. Vanessa Pilatti Peixoto Jucá, Prof. Ming Sun, Prof. Jerome Depeyrot

	Electospun nanofiber polymer composite: a potential bio-materials against black mold rot (Aspergillus niger) of onions (Allum cepa L.) 
	custommaincolorDr. Jeffrey Lavarias, Mr. Edgar Martin Jr De La Rama, Dr. Juvy Monserate

	Graphene Tribotronic Transistors for Touch Sensing 
	custommaincolorDr. Usman Khan, Prof. Sang-Woo Kim

	Synthesis and Characterization of Thermochromic Polyethylene/VO2 nanocomposite thin film 
	custommaincolorDr. Saiwan Nawalertpanya, Dr. Jatuphorn Wootthikanokkhan, Mr. Supachai Khonwong, Mr. Kritsada Surangsuriyakul, Mr. Jade Sakullelarasmi

	Layered double hydroxides as electrocatalysts for Oxygen Evolution Reaction 
	custommaincolorMs. Manon Wilhelm, Dr. Alexandre C. Bastos, Prof. João Tedim, Prof. Mário S.G. Ferreira

	Preparation and Characterization of ZnO & TiO2 Nanocatalysts For Photo Degradation of Bentazon Existing in Polluted Water 
	custommaincolorMs. Shorouq Ahmed

	Eco-friendly nanoemulsion fuel preparation by synergism in energy and surfactant 
	custommaincolorMr. Hemant Kumar, Dr. Vimal Kumar

	Production and Characterization of Electrospun P(AN-co-IA)/Ag Nanofibers 
	custommaincolorMs. Havva Baskan, Prof. Hale Karakaş, Prof. A. Sezai Sarac

	Evaluation of electrochemical nanosensors as reliable detection tool of thyroxine 
	custommaincolorDr. Monica Florescu, Dr. Melinda David, Mr. Adrian Serban

	An optical characterization platform inside a STM 
	custommaincolorMrs. Yves Auad, Mr. Ricardo Peña Román, Dr. Luiz Fernando Zagonel

	Coordination Alternation-induced Chirality Inversion of HgS Nanoparticles 
	custommaincolorDr. Junpei Kuno, Prof. Tsuyoshi Kawai, Prof. Takuya Nakashima

	Resistive pulse sensing by the particle driving forces in a nano/micro-pore system 
	custommaincolorMr. Jihun Ryu, Prof. Chang-Soo Han

	INVITED TALK - Nanoscale dynamics in quasi-periodic complex materials 
	custommaincolorProf. Andrej Singer

	Protein nanocarriers for drug delivery 
	custommaincolorProf. Alessandro Arcovito, Dr. Adriana Amalfitano, Dr. Francesca Bugli, Dr. Pierpaolo Ceci, Dr. Elisabetta Falvo, Prof. Wanda Lattanzi, Dr. Giuseppina Nocca, Dr. Alberto Vitali

	Tailoring the properties of core-shell magnetic nanostructures for biomedical applications 
	custommaincolorDr. Rodica Paula Turcu, Dr. Alexandrina Nan, Dr. Izabell Craciunescu, Dr. Maria Suciu, Dr. Teodora Radu, Dr. Cristian Leostean, Prof. Ioan Ardelean

	Formulating two nanocarrier systems for the transdermal delivery of sodium alendronate 
	custommaincolorMs. Norma Villanueva, Ms. Laura Hernández, Dr. Adriana Ganem

	Aptamer based biomaterials for non-communicable disease screening 
	custommaincolorDr. Deanpen Japrung, Ms. Chayachon Apiwat, Ms. Kiatnida Treerattrakoon, Ms. Wireeya Chawjiraphan

	[Time extension for the previous speaker] 
	custommaincolorProf. Andrej Singer

	Spontaneous etching of oxide and sulfide underlayers by Cu2-xS ALD 
	custommaincolorMr. Raphael Agbenyeke, Dr. Bo Keun Park, Prof. Taek-mo Chung, Prof. Chang Gyoun Kim, Dr. Jeong Hwan Han

	Portable fluorescence lateral flow strip for a rapid detection of respiratory viruses 
	custommaincolorDr. Natpapas Wiriyachaiporn, Dr. Suwussa Bamrungsap, Dr. Weerakanya Maneeprakorn, Ms. Chayachon Apiwat

	Controlling the self-assembly of tri-peptide with d-amino acid and probing the nano-structural difference 
	custommaincolorMs. YUMI OZAWA, Prof. Hisako Sato, Prof. Akira Naito, Dr. Izuru Kawamura

	Application of magnetite nanoparticles as carriers for 99mTc radionuclides 
	custommaincolorDr. Bratislav Antic, Dr. Marija Mirkovic, Dr. Magdalena Radovic, Mr. Milos Ognjanovic, Dr. Biljana Dojcinovic

	SLG Bio-interface: Boosted N2a Differentiation and Enhanced CHO Proliferation 
	custommaincolorMs. Amira El Merhie, Dr. Neeraj Mishra, Prof. Alberto Diaspro, Dr. Camilla Coletti, Dr. Silvia Dante

	Optical Properties of Colloidal Nanocrystal/Al2O3 Composite Films fabricated by Atomic Layer Deposition 
	custommaincolorMr. Milan Palei, Dr. Vincenzo Caligiuri, Dr. Stefan Kudera, Prof. Roman Krahne

	Acetylcholinesterase sensor based on synthetized magnetic particles for neurotoxic compounds assay 
	custommaincolorMr. Adam Kostelnik, Mr. Miroslav Pohanka, Mr. Pavel Kopel, Mr. Alexander Cegan

	Co-adsorption of 5-fluorouracil and naproxen on pH-sensitive mesoporous silica nanoparticles 
	custommaincolorMrs. Eva Beňová, Prof. David Berge-Lefranc, Prof. Vladimir Zelenak, Dr. Miroslav Almasi, Prof. Virginie Hornebecq

	Preparation of arsenic nanoparticles for nanomedicine 
	custommaincolorMr. Antonín Kaňa, Mr. Martin Loula

	High pressure high temperature synthesis of new boron-rich nanomaterials 
	custommaincolorMr. Simon Delacroix, Prof. Clément Sanchez, Dr. Yann Le Godec, Dr. David Portehault

	Feynman Diagrams For Modeling Bacteria Space-Time Displacement and Rapid Population Growth 
	custommaincolorDr. Huber Nieto-Chaupis

	Engineering, functionalisation, and peptide templated self-assembly of human peroxiredoxin three. 
	custommaincolorMr. Kyle Webster, Dr. Jenny Malmstrom, Dr. Laura Domigan, Prof. Juliet Gerrard

	Entrapment of enzymes within magnetite: toward radio-controlled biosystems 
	custommaincolorMr. Andrey Drozdov, Ms. Yulia Andreeva, Dr. Vlaimir Vinogradov

	Immobilisation of proteins on gold nanoparticles – challenges and perspectives 
	custommaincolorDr. Katarzyna Ranoszek-Soliwoda, Ms. Ewa Czechowska, Dr. Emilia Tomaszewska, Mrs. Agnieszka Pudlarz, Prof. Grzegorz Celichowski, Prof. Janusz Szemraj, Prof. Jaroslaw Grobelny

	INVITED TALK - Magnetic Nanoparticles for magnetic hyperthermia and cytotoxic action: from the synthesis to their in vitro and in vivo characterization 
	custommaincolorDr. Teresa Pellegrino

	Cross linked enzyme aggregates as versatile tool for enzyme delivery: application to polymeric nanoparticles 
	custommaincolorMrs. Marianna Galliani, Dr. Melissa Santi, Mrs. Ambra Del Grosso, Mrs. Lucia Angella, Dr. Marco Cecchini, Dr. Giovanni Signore

	Development and evaluation of an electrical aerosol monitor for the real-time measurement of airborne nanoparticle number concentration 
	custommaincolorProf. Panich Intra, Mr. Paisarn Wanusbodeepaisarn, Mr. Thanesvorn Siri-achawawath

	A gold nanoparticle-based blood test for the early detection of pancreatic cancer 
	custommaincolorDr. Luca Digiacomo, Dr. Sara Palchetti, Ms. Francesca Giulimondi, Dr. Damiano Caputo, Dr. Mariacristina Cartillone, Dr. Chiara Cascone, Dr. Roberto Coppola, Dr. Daniela Pozzi, Prof. Giulio Caracciolo

	Integrating and Introducing CERN & NCBI Data Science to Understand Quantum Realm Computations 
	custommaincolorMr. Raghavendra Rao sankaramanchi, Prof. Kamakshi Prasad V, Mr. Kumara Chandra Singarapu, Mr. Sandeep Sagar, Ms. Tejaswini Thallapalli, Mr. Upender Gaddam, Dr. Shilpa Chakra Chidurala, Prof. Shrawan Kumar

	[Time extension for the previous speaker] 
	custommaincolorDr. Teresa Pellegrino

	THE PERFORMANCE EVALUATION OF NANOSTRUCTURED PEROVSKITE-TYPE OXIDES GdBO3 (B=Fe, Co, Mn) FOR CARBON MONOXIDE HYDROGENATION 
	custommaincolorDr. Tatiana Sheshko, Ms. Tatiana Kryuchkova, Ms. Almina Sharaeva, Ms. Liliya Yafarova, Prof. Irina Zvereva

	Nanosuspension of fusidic acid for enhancing its antibacterial activity and aqueous solubility simultaneously. 
	custommaincolorMr. Calvin Omolo, Dr. Rahul Kalhapure, Mr. Nikhil Agrawal, Dr. Sanjeev Rambharose, Dr. Chunderika Mocktar, Prof. Thirumala Govender

	INVITED TALK - Real-Time Monitoring of Colloidal Quantum Dot Nucleation and Growth 
	custommaincolorProf. Jonathan Owen, Prof. Benjamin Abécassis, Prof. Baron Peters

	Characterization and analysis of the surface plasmon resonance (SPR) enhanced visible-light photocatalytic activity of the ZnO-RGO nanostructures 
	custommaincolorMr. Chih-Chiang Wang, Prof. Han C. Shih, Prof. Fuh-sheng Shieu, Ms. Ya-chyi Chen

	Folate-mediated camptothecin conjugates for GSH-triggered drug release 
	custommaincolorMr. Mehmet Onur ARICAN, Ms. Yonca Çolak, Dr. Olcay Mert

	[Time extension for the previous speaker] 
	custommaincolorProf. Jonathan Owen

	CARBON NANOTUBE-BASED HETEROSTRUCTURES PREPARED BY ATOMIC LAYER DEPOSITION 
	custommaincolor. Ricardo Silva, Prof. Nicola Pinna, Prof. Rui Silva

	Fabrication of novel poly(diisobutyl glycolide)-PEG nanospheres for controlled release of paclitaxel 
	custommaincolorDr. Olcay Mert, Mr. Mehmet Onur ARICAN

	Charge transport tuning in TiO2/CuI heterojunction device by silicon nanocrystal embedding 
	custommaincolorMs. Hemaprabha Elangovan, Prof. Kamanio Chattopadhyay, Prof. Praveen C Ramamurthy

	One-pot synthesis of highly stable multi-branched gold nanoparticles as a multiplex SERS active nanoprobes for biosensing applications 
	custommaincolorDr. Weerakanya Maneeprakorn, Dr. Suwussa Bamrungsap, Dr. Natpapas Wiriyachaiporn, Ms. Sirin Sittiwanichai, Ms. Chayachon Apiwat, Ms. Pimporn Reoksrungruang

	Preparation of Neurotrophin loaded Poly(D,L-lactide-co-glycolide) Nanoparticles for the Differentiation of Neural Stem Cell into Dopaminergic Neurons 
	custommaincolorDr. Serap Mert, Mrs. Aysegul Aciksari, Dr. Zehra Seda Halbutogullari, Ms. Ayşenur Vardar, Dr. Yusufhan Yazir

	Encapsulation of Flutriafol Fungicide into Electrospun Biodegredable Poly (L-lactide) Nanofibers 
	custommaincolorMrs. Leila Javazmi, Dr. Tobias Low, Prof. Gavin Ash, Dr. Anthony Young

	Effect of the Nanodiamond-Lactic acid- Tamoxifen composite on the viability and cytotoxicity of CaCo2 cells. 
	custommaincolorDr. Mario Loya, Ms. Sara Carolina García, Ms. Silvia Lorena Montes Fonseca, Dr. Erasmo Orrantia, Dr. Antonia Luna-velasco

	Use of Zinc Oxide Nanoparticles in the Reduction of Energy Consumption in Cement Manufacture 
	custommaincolorDr. Dalia Osman, Dr. Mustafa Mustafa, Dr. Omer Nur

	Preparation and characterization of human serum albumin nanoparticles for in vivo macrophage-targeted drug delivery 
	custommaincolorMrs. Ana C. Marquez-Sanchez, Mr. Alejandro Manzanares-Guzman, Mrs. Dalia Rodriguez-Rios, Mr. Enrique Ramirez-Chavez, Dr. Jorge Molina-Torres, Dr. Gloria Barbosa-Sabanero, Dr. Lino Sanchez-Segura, Dr. Gerturd Lund, Dr. Agustino Martinez-Antonio, Dr. Ramon Carriles, Dr. Silvio Zaina

	Modeling GaAs MESFET's Using Finite Elements Method 
	custommaincolorMr. Mohamed Djouder, Prof. Arezki Benfdila, Dr. Ahcene Lakhlef

	Montmorillonite-graphene oxide nanocomposite super-adsorbents for removal of Pb (II) from wastewater 
	custommaincolorMs. Jeanette Tan, Dr. Gary Owens, Dr. Haolan Xu, Dr. Zuliang Chen

	NFFA-Europe: enhancing European competitiveness in nanoscience research and innovation 
	custommaincolorProf. Luis Fonseca

	Assessment of size- dependent effects of silver nanoparticles in HEI-OC1 cochlear cells. 
	custommaincolorDr. Otilia Barbos, Dr. Maria Perde-Schrepler, Dr. Piroska Virag, Dr. Eva Fischer-Fodor, Dr. Eugen Gurzau, Dr. Alma Maniu, Mrs. Corina Tatomir

	Smart-composites based on coordination polymers with 1,1'-Ferrocenediyl-bis(H-phosphinates)) of some lanthanides 
	custommaincolorDr. Ruslan Shekurov, Dr. Tatiana Gerasimova, Ms. Leysan Gilmanova, Dr. Mikhail Khrizanforov, Prof. Yulia Budnikova, Prof. Oleg Sinyashin, Prof. Vasiliy Milyukov

	Magnetic functionalization of carbonaceous nanostructured materials 
	custommaincolorDr. Caridad Vales-Pinzón, Mr. Aldo Cervera-Góngora, Mr. Sergio Alonso López-Fuentes, Dr. Rudy Amilcar Trejo-Tzab, Dr. Rubén Arturo Medina-Esquivel

	Electrochmistry at the nanoscale: electrolyte confinement in porous carbon used as supercapacitor electrodes 
	custommaincolorProf. Patrice Simon

	Epitaxy of hybrid bi- and tri-crystal quantum nanowires 
	custommaincolorProf. Peter Krogstrup

	INVITED TALK - Resistive Switching and Charge Conduction Mechanisms in Single Nanowire Au-Ti/TiO2/Ti-Au RRAM Devices 
	custommaincolorDr. sahar alialy, Prof. John Boland

	INVITED TALK - Multi-level operation of vertically-aligned tunneling transistor with molecular quantum dot 
	custommaincolorProf. Yutaka Wakayama, Dr. Ryoma Hayakawa

	[Time extension for the previous speaker] 
	custommaincolorDr. sahar alialy

	[Time extension for the previous speaker] 
	custommaincolorProf. Yutaka Wakayama

	Investigation of the host-guest complexation between 4-sulfocalix[4]arene and nedaplatin for potential use in drug delivery 
	custommaincolorMr. Sherif Ashraf Fahmy, Ms. Fortuna Ponte, Dr. Jana Bruessler, Dr. Mohamed Khaled Abdel-rahman, Prof. Nino Russo, Prof. Emilia Sicilia, Prof. Udo Bakowsky, Prof. Tamer Shoeib

	Structural Characterization of Cellulose Nanofibers Prepared from Spent Coffee Grounds 
	custommaincolorMs. Noriko Kanai, Mr. Naoki Yoshihara, Prof. Kazuyoshi Ueda, Dr. Izuru Kawamura

	Tailoring the outermost surfaces of magnetic nanoparticles for in vivo applications. 
	custommaincolorDr. Manuel Pernia, Dr. Carlos Caro Salazar, Dr. María Luisa García-Martín

	ID16B hard X-ray nanoprobe beamline at the ESRF: analytical techniques for microelectronic and photonic devices 
	custommaincolorDr. Jaime Segura-Ruiz, Dr. Remi Tucoulou, Dr. Julie Villanova, Dr. Damien Salomon, Mr. Mathieu Bertrand, Mr. Jeremie Chretien, Dr. Vincent Reboud, Dr. Nicolas Pauc, Dr. Vincent Calvo, Dr. Jean-michel Hartmann, Dr. Alexei Tchelnokov, Dr. Samuel Tardif, Dr. Joel Eymery, Dr. Gema Martinez-Criado

	High magnetization water-based ferrofluids: electrostatic vs. electro-steric stabilization, structure, magnetic and flow properties 
	custommaincolorMs. Corina Vasilescu, Mr. Mika Latikka, Prof. Kenneth Knudsen, Dr. Vasil Garamus, Dr. Vlad Socoliuc, Dr. Rodica Paula Turcu, Prof. Etelka Tombacz, Prof. Daniela Susan-Resiga, Prof. Robin Ras, Dr. Ladislau Vekas

	Phase Polymorphism and Electronic Structures of TeSe2 
	custommaincolorDr. Tekalign Terfa Debela, Prof. Hong Seok Kang

	The nanoscale effect in the carbonization of electrospun lignin/PET fibers 
	custommaincolorMr. Efstratios Svinterikos, Dr. Mohamed Al Marzouqi, Dr. Ioannis Zuburtikudis

	On the Role of Plasmonic Nanoparticles on the Photocatalytic of TiO2 Nanoparticles for Visible-Light Photoreduction of Bicarbonate 
	custommaincolorDr. Munawar Khalil, Mr. Muhammad Fariz Mulyantono, Dr. Jarnuzi Gunlazuardi

	Does electrospinning keep its own promises? 
	custommaincolorDr. Fabiola Panto', Dr. Yafei Fan, Prof. Patrizia Frontera, Dr. Sara Stelitano, Prof. Salvatore Patanè, Prof. Pierluigi Antonucci, Prof. Nicola Pinna, Prof. Saveria Santangelo

	Real-time molecular magnetic resonance imaging of tissue regeneration using self-assembled magnetic nanoparticles 
	custommaincolorDr. Jonghwan Lee

	Effect of ``silver'' manufactured nanoparticles on bacteria (gram (-) and gram (+)) ``antibacterial effect !!?'' 
	custommaincolorDr. Hana hanasoualahalila, Dr. Katia Djenadi, Ms. Aya Hebireche, Mr. Yacine Ladjaalia, Dr. Manel Bouloudenine

	Eco-friendly functionalized cellulose/A520 MOF hybrid solid electrolyte with high conductivity and enhanced low humidity performance 
	custommaincolorMr. Jaeok Ko, Dr. Seong Kim, Dr. Yeoheung Yoon, Mr. Kyung Ho Cho, Dr. Wooseok Song, Dr. Tae-Ho Kim, Dr. Sung Myung, Dr. Sun Sook Lee, Prof. Sang-Woo Kim, Dr. Young Kyu Hwang, Dr. Ki-seok An

	Glucagon and GLP-1 Analogues adsorption to hydrophilic surfaces is determined by solution conditions, specific amino acid sequence and lipidation. 
	custommaincolorMs. Geraldine Baekelandt

	Chitosan coating by mechanical milling of MnFe2O4 and Mn0.5Co0.5Fe2O4: Effect of milling 
	custommaincolorMs. Wendy Mdlalose, Mr. Sanele Dlamini, Dr. Thomas Moyo, Ms. Seipati Mokhosi, Prof. Moganavelli Singh

	INVITED TALK - Investigating the propagation of excitons through inorganic nanocrystal assemblies and 2-D semiconductors 
	custommaincolorProf. Alexander Weber-Bargioni

	Interaction of nanoparticles with model membranes: influence of surface charge and membrane complexity 
	custommaincolorMs. Barbara Salis, Dr. Teresa Pellegrino, Prof. Alberto Diaspro, Dr. Silvia Dante

	Nanocomposite for wound healing and damaged skin 
	custommaincolorMs. Laura Hernández, Ms. Norma Villanueva, Ms. Brígida Camacho, Dr. Adriana Ganem, Dr. Gabriela Vargas

	Assessing the structural, morphological and magnetic properties of polymer-coated magnesium-doped cobalt nanoferrites (CoFe2O4) for biotherapeutic applications 
	custommaincolorMs. Seipati Mokhosi, Ms. Wendy Mdlalose, Prof. Moganavelli Singh, Dr. Thomas Moyo, Ms. Sanele Mngadi

	Gold nanoparticle-based colorimetric tests for food safety and genetic traceability 
	custommaincolorMs. Giuseppina Tatulli, Mr. Davide Maggioni, Dr. Andrea Galimberti, Dr. Valeria Terzi, Dr. Pier Paolo Pompa

	[Time extension for the previous speaker] 
	custommaincolorProf. Alexander Weber-Bargioni

	Photoinduced birefringence in azopolymer and azopolymer doped with Au nanoparticles 
	custommaincolorProf. Dimana Nazarova, Prof. Lian Nedelchev, Ms. Blaga Blagoeva, Mr. Georgi Mateev, Prof. Daniela Karashanova, Dr. Biliana Georgieva, Dr. Dessislava Kostadinova, Prof. Elena Stoykova

	Magnetic silica nanocapsules for cancer theranostics 
	custommaincolorMr. Russell Wilson, Dr. Cheng Zhang, Prof. Andrew Whittaker, Prof. Chunxia Zhao

	Triggering cation exchange reactions by doping 
	custommaincolorDr. Sergey Artyukhin, Dr. Urko Petralanda, Dr. Luca De Trizio, Dr. Graziella Gariano, Prof. Liberato Manna, Prof. Roberto Cingolani

	Microwave-assisted particle size-controlled synthesis of ZnO nanoparticles and its application in fabrication of PLED devices. 
	custommaincolorMr. Thaiskang Jamatia, Dr. David Skoda, Dr. Pavel Urbanek, Mr. Lukas Munster, Mr. Jakub Sevcik, Dr. Ivo Kuritka

	Correlative AFM-STED on the study of fibrils formation 
	custommaincolorMs. Michela Cosentino, Dr. Paolo Bianchini, Prof. Alberto Diaspro, Dr. Claudio canale

	Toward electrochemical metallization switching memories with colloidal silver sulfide nanocrystals 
	custommaincolorDr. Davide Spirito, Dr. Beatriz Martín-García, Prof. Roman Krahne, Prof. Iwan Moreels

	Analytical calculations of the geometrical efficiency of scintillation detectors using an isotropic radiating linear source 
	custommaincolorProf. Mahmoud Abbas

	Flexible electronics: toward electrical stimulation neural cells for treatment of neurodegenerative disorders 
	custommaincolorDr. Dorna Esrafilzadeh, Dr. Rouhollah Jalili, Dr. Binbin Zhang, Dr. Alex Harris, Dr. Qingsheng Zhang

	ZnAl and CoAl layered double hydroxides modified by anions of ionic liquids 
	custommaincolorMr. Ondřej Mrózek, Dr. Petra Ecorchard, Ms. Aneta Machálková, Dr. Darina Smržová, Dr. Hynek Beneš, Dr. Jana Kredatusová

	Syntheses of nanoparticles in molten salts for advanced functional inorganic compounds at the nanoscale 
	custommaincolorDr. David Portehault, Dr. Guillaume Gouget, Dr. Tsou Hsi Camille Chan Chang, Dr. Rémi Grosjean, Mr. Simon Delacroix, Mr. Jérôme Capitolis, Ms. Madeleine Han

	A simple paper-based surface enhanced Raman scattering (SERS) platform for cancer screening 
	custommaincolorDr. Suwussa Bamrungsap, Ms. Pimporn Reoksrungruang, Dr. Itthi Chatnuntawech, Prof. Tararaj Dharakul

	Development of Nanofabrication Techniques and Process for nanodiamond photonic applications 
	custommaincolorMr. bumdoo park, Dr. Ji Hwan Lee, Dr. Hokun Sung

	Dynamic nuclear polarization enhanced solid-state NMR as a powerful tool for probing the surface of nanomaterials with sub-Ångström resolution 
	custommaincolorMrs. Natalia Olejnik-Fehér, Ms. Saumya Badoni, Ms. Maria Jędrzejewska, Dr. Małgorzata Wolska-Pietkiewicz, Dr. Daniel Lee, Dr. Gaël De Paëpe, Prof. Janusz Lewiński

	Prospective Nano-devices for an Efficient Identification and Intervention Against Anomalous Events in the Human Kidney : A pure Physics Approach 
	custommaincolorDr. Huber Nieto-Chaupis

	Nanomedicine Platform in the Pulmonary Arterial Hypertension 
	custommaincolorDr. Nura Mohamed, Dr. Robert Davies, Prof. Paul Lickiss, Dr. Isra Marei, Dr. Nicholas Kirkby, Prof. Jane Mitchell, Dr. Haissam. Abou Saleh

	Improvement in charge transportation in organic-inorganic hybrid solar cells aided by doped silicon nanoparticles 
	custommaincolorMs. Hemaprabha Elangovan, Dr. Upendra K Pandey, Prof. Kamanio Chattopadhyay, Prof. Praveen C Ramamurthy

	Preparation of rare-earth doped LiNbO3 nanocrystals by ball-milling for quantum optical experiments 
	custommaincolorMrs. Laura Kocsor, Dr. László Péter, Dr. László Kovács, Dr. Zsolt Kis

	Ion Permeability of Thermally Reduced Graphene Oxide Membrane 
	custommaincolorMr. Jongwoon Kim, Prof. Chang-Soo Han

	Stability of antibacterial modification of nanofibrous PA6/DTAB membrane during air filtration. 
	custommaincolorMr. Petr Ryšánek, Prof. Pavla Capkova, Mr. Jiří šTojdl, Dr. Josef Trogl, Dr. Oldřich Benada, Dr. Martin Kormunda, Dr. Zdeňka Kolská, Mrs. Marcela Munzarová

	Cytotoxic and DNA-damaging effects of silica coated iron oxide nanoparticles on human renal proximal tubular epithelial cells HK-2 
	custommaincolorDr. Karel Kralovec, Dr. Radim Havelek, Ms. Eliška Kročová, Mr. Jan Bartáček, Prof. Miloš Sedlák

	Removal of AO7 dye by layered double hydroxides with magnetic nanoparticles 
	custommaincolorDr. Petra Ecorchard, Mr. Ondřej Mrózek, Mr. Petr Vomáčka, Mr. Jakub Ederer, Dr. Darina Smržová, Mrs. Michaela Šrámová Slušná, Dr. Hynek Beneš

	Hybrid Silica Nanofibers for Catalytic Applications 
	custommaincolorDr. Veronika Zajícová, Mrs. Barbora Holubová, Dr. Michal Řezanka

	Effect of process variables on production of clarithromycin nanosuspension by media milling 
	custommaincolorMs. Suwicha Soisuwan, Dr. Veerawat Teeranachaideekul, Dr. Amaraporn Wongrakpanich, Prof. Peter Langguth, Prof. Varaporn Junyaprasert

	A study on formation of nanocracks in UV-curable polymer film for membrane applications 
	custommaincolorMrs. Phuong NguyenThi, Dr. Kwanoh Kim, Dr. Jeong Hwan Kim, Dr. Doo-sun Choi, Dr. Yeong-Eun Yoo, Dr. Jae Sung Yoon

	Recoverable microparticle-supported metal nanocatalysts 
	custommaincolorMr. Arthur Bonfa Fernandes, Mrs. Mariia Pavliuk, Mrs. Cristina Paun, Ms. Alexandrina Carvalho, Mrs. Cassiana Nomura, Ms. Luanna Parreira, Mr. Jacinto Sá, Mr. Erick Bastos

	Tools and techniques for nanocomposite ultra-thin lithium battery making 
	custommaincolorMr. Sergio Baron, Prof. Daniel Lupi, Mr. Bernardo Villares Had, Mr. Fabian Devita, Mr. Juan Ortiz, Mr. Ignacio Zaradnik

	Adsorption of non-steroidal antiinflammatory drugs and their metabolites on carbon materials 
	custommaincolorDr. Anna Kaczmarek-Kędziera

	Biomimetic nucleation and phase selection in the presence of nacre specific peptide from pearl oyster shell 
	custommaincolorDr. Bidisha Roy, Prof. Amir Berman

	Silica-supported Ag or Ni nanoparticles as an efficient catalyst for aromatic C–H alkylation 
	custommaincolorDr. Mikhail Khrizanforov, Dr. Tatiana Gerasimova, Prof. Oleg Sinyashin, Prof. Yulia Budnikova

	Enhancement on magneto-optical phenomena on ferrofluids due to loads of carbonaceous nanostructured materials 
	custommaincolorDr. Caridad Vales-Pinzón, Mr. Limberth Alberto Uc-xul, Dr. Rubén Arturo Medina-Esquivel, Dr. Miguel-Ángel Zambrano-Arjona

	Zinc Oxide nanoparticles-modified carbon paste electrode used for the electrochemical determination of Gallic acid. 
	custommaincolorMr. Chrys Chikere, Dr. Nadimul Faisal, Prof. Paul Kong-thoo-lin, Dr. Carlos Fernandez

	The Effect of Synthesis pH on Nitrogen-doped TiO2 Nanoparticles Structure for High Efficiency Dye-sensitized Solar Cells 
	custommaincolor. Cahyorini Kusumawardani, Prof. Anti Kolonial Prodjosantoso, Prof. Kristian Handoyo Sugiyarto

	The efficacy of plasmonic model to calculate HSFL nanostructure 
	custommaincolorMr. Abdelmalek Ahmed, Prof. Bedrane Zeyneb

	The Feynman Path Integral to Characterize and Anticipate Bacteria Chemotaxis in Host Healthy Body 
	custommaincolorDr. Huber Nieto-Chaupis


