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Abstract: This paper depicts a plasna process for
the production of naro-particles in non-themmal at-
mospheric pressire. Such naroparticles susperded in
gases also cdled aegosol with narow size distribu-
tion are targeted for their size-deperdart properties
(Kodasand Hanpden-Srmith M. 1999).

Nucleaed patticles and subsequert 10-100nm ag-
glomerates are produced in expanding vapors jets,
usually produced by laserard spark discharges (1-
100mJGanaly, 2011 ard Itina 2013).

Methods to induce non-themal atnospheric pressire
plasma filamerts with lower erergy per filament in
(DBD 0.1-10J) are preseted, in planar Dieledric
Barrier Discharges with one or both eledrodes cov-
ered by dieledric mateials (aluminaand polymers).
It is confirmedthat the initial locd vapor flux emtted
from spots of interadion between plasna filaments
ard surfaces of differert mateifials (Al.Os, Au, Ag,
ard Cu, Si, polymers) are reduced. Smaller primary
patticle dersity limits the locd coagulation in the
vapor plume (Borra et al.; 2015).Amorphous ard
crystalline pure metal primary naroparticles with
diametess below 5 nm are shown on Figure 1. Small
agglomerates with diametess still below 5 nm are
formed by agglomeration of theseprimary patticles.
Agglomeration happers at the end of the vapor jet
exparsion, aswell asafter the production during the
trarsit between subsequert filamerts in the DBD.
The first step can be limited at reduced erergy per
filament by lowering the loca vapor flux, while the
second one depends on the trarsit time in the DBD.
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ters of uJ) efficiently lower the initial vapor flux to
control the agglomeration. DBD were successfully
tesed for the production of tailored naroparticles
with tunable size and the same composition than the
metal eledrode. Similar resuts will be shown for
oxides ad polymer naropatticles inbi-DBD.

Aerosol propetrties deperd on the erergy per filamert
ard on mateiials propetties The erergy yield of pro-
duction (mol/J) is relatad to the inverse of melting
erthalpies The final size is controlled by plasna
parametess ard transit timein the DBD.

Herce, such plasmmas can be used for the production
of tailored particles with tunade size, composition
ard structure by plasna filamerts to control the re-
sulting properties of nano-powders and matetals.
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Figure 1: TEM micrograph, size distribution of gold
particles (Up= 13 kV, g= 2.5 mm, trarsit time=4 ms
in N2 Au-DBD with 1506 particles) with correspnd-
ing Small Angle Electron Difracion (SAED) figure
of Au fcc crystalline structure.

This non-themmal plasma process may be used for
naro-techhologies, since it is performed at atmos-
pheric pressire ard can be used to reach size-
deperdart propetties of narno-mateials, without any
preaursor or solvert.
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Nanolithography using thermal scanning probes
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Abstract: We present a novel alternative to E-beam
lithography in order to manufacture nanophotonic
and nanoelectronic devices. The core of thermal
scanning probe nanolithography (t-SPL) [1] is a
heatable probe tip which is used for patterning and
simultaneous inspection of nanostructures. The tip
creates arbitrary, high-resolution nanostructures by
local decomposition and evaporation of special resist
materials. t-SPL is attractive due to the fact that no
development and additional inspection steps are
necessary in order to write nanostructures at 10 nm
hp and even below. The direct 3D-writing
capabilities that go beyond E-beam lithography use a
closed-loop lithography scheme to reach a vertical
resolution below 2 nm.

Since the proof-of-principle demonstrations of t-SPL
in 2010 by IBM Research Zurich [2], the technology
has seen tremendous progress. The breakthrough in
patterning speed to match high-resolution Gaussian-
beam E-beam lithography came in 2011 with
patterning speeds up to 20 mm/s using only a single
heated tip using resists like polyphthalaldehyde
(PPA) [3]. In 2012, the high-speed imaging, in
combination with the natural surface roughness of
the polymer resist, was used to demonstrate position
determination for stitching with 1 nm accuracy [4].
In 2014, a novel scheme employing the in-situ
imaging and the detection of buried structures under
the resist showed to be suitable for field overlays
below 5 nm without the use of dedicated markers [5].
Compatibility ~with standard pattern transfer
processes, like reactive ion etching, electroplating, or
lift-off with a low line-edge roughness, and a
resolution below 20 nm half-pitch [6] into
semiconductors and metals has been recently
demonstrated. Today, the first dedicated lithography
systems for rapid prototyping applications based on
this technology have been installed at universities in
Europe and America by SwissLitho AG, a spin-off
from ETH Zurich.

t-SPL also enables new possibilities for applications,
e.g. for the fabrication of improved optical
microcavities, or to create precisely defined
Gaussian-shaped deformations in DBR mirrors
where a strong lateral confinement while maintaining
a cavity-Q of 10° is required [7]. Furthermore, the
3D-capabilities have been used to fabricate
removable, 3D shape-matching traps for directed
self-assembly, and the alignment and arbitrary
placement of 25nmx 80 nm-sized gold nanorods
with 10 nm accuracy [8].

Thermal scanning probe nanolithography technology
opens new possibilities for novel plasmonic-,
nanophotonic- and nanoelectronic devices, in
particular, where the accuracy of the distance
between different functional parts of a device is
crucial.

Keywords: 3D nanolithography, thermal scanning
probe lithography, closed-loop lithography, pattern
transfer, nanophotonics, plasmonics, nano-optics,
micro-cavities, DBR mirrors, gold nanorods.
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capped ultrasmall gold nanoclusters
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Abstract: Nanoparticles (NPs) have an enormous
potential for the construction and study of systems
suitable for molecular recognition and self-assembly
at the nanoscale. This is particularly true for possible
applications in biomedicine, such as tissue engineer-
ing (Korzhikiov et al.; 2011), drug delivery (Becucci
et al.; 2014), and medical diagnostics (Chikkaveerai-
ah et al.; 2012). In this contest, hybrid core/shell
nanosystems based on gold nanoclusters capped with
poly(aminoacids) could be particularly useful owing
to their relatively easy preparation and functionaliza-
tion, and the possibility of displaying bioactive mo-
lecular moieties in a controlled manner (Perego et al.;
2013). We have recently found that ultrasmall (1-1.6
nm) monolayer-protected Auiss nanoclusters (MPCs)
easily undergo cellular uptake, show no toxicity, and
once loaded with drugs display excellent properties
as drug carriers (unpublished results). In this work we
explored a novel method for assembling functional-
ized polymers on Auiss MPCs. The method consists
in the direct polymerization of N-carboxyanhydrides
using these MPCs as both supports and initiators of
polymerization in order to create core/shell star-like
platform as possible nanocarrier for different bioac-
tive molecules (Scheme 1). To prepare gold
nanoclusters containing free amino groups suitable to
act as polymerization sites, the monolayer of pre-
formed phenylethanethiolate-coated MPCs was modi-
fied via ligand place exchange using thiolated ligands
carrying a Fmoc-protected amino-group. The number
of exchanged ligands was calculated using NMR
analysis. The so-obtained mixed monolayer gold
nanoclusters were FMOC-deprotected and fully char-
acterized by TEM, TGA, UV and electrochemistry,
allowing us to verify that the gold core size was not
affected by the above chemical steps. This communi-
cation will aslo describe the results obtained for the
subsequent polymerization of N-carboxyanhydrides
on the modified gold nanoclusters. The focus will be
on the composition, structure, dispersity and stability
of the so-prepared core/shell star-like nanostructures,
as a function of the monomer to initiator ratio and the
reaction temperature.

Scheme 1: Synthesis of core/shell star-like nanopar-
ticles. (A) Ligand exchange reaction and preparation
of the initiator of polymerization. (B) N-
carboxyanhydride polymerization and polymer
deprotection.

Keywords: gold nanoclusters, poly(aminoacids), N-
carboxyanhydride, core/shell nanoparticles, bio-
materials, polymerization, ligand exchange reaction,
biomedical applications
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First-principles calculations of two BN plus two C
stripes BC,N. selected nanotubes
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Abstract: Carbon boron nitride (B«C,N,) nanotubes
are realistic materials which are expected to present
interesting properties associated with their stoi-
chiometry, chirality, diameter, and atomic arrange-
ment (Golberg et al., 2002). It is known that BCN
nanotubes, with C and BN stripes parallel to the
nanotube axis, possess high stability and that segre-
gation of BN and C parts is favored (Zhang et al.,
2009; An et al. 2010). Finally, the different strain
energies of the curved C and BN arcs in the nan-
otubes with parallely aligned stripes can generate el-
lipsoidal nanotubes (Machado et al., 2011). We re-
port structural, energetic and electronic properties,
via first-principles calculations, of armchair and
zigzag BCsN, BCGsN, B;C4N;, and B>CN, nanotubes
composed by two diametrically opposed BN and C
stripes. The eccentricity (e) was calculated for all
studied systems and two different pattern were ob-
served: distance between opposite C walls is (i)
smaller or (ii) larger than the distance between op-
posite BN walls after geometric optimization.
Higher e values (up to 0.52) were observed for the
zigzag nanotubes, and this effect was attributed to
the geometry of the nanotube and a so called hinge
effect (Figure 1). Regarding the nanotubes stability,
the order of importance was established as follow-
ing: stoichiometry, number and type of chemical
bonds, diameter, and cross section deformation. The
band structure calculations revealed an energy gap
ranging from zero to 1.2 eV. Projected density of
states (PDOS) analysis have shown major contribu-
tion of C and N atoms at the highest occupied
molecular orbital (HOMO) and C and B atoms at the
lowest unoccupied molecular orbital (LUMO) for all
systems. Finally, the local density of states (LDOS)
calculations have shown that the HOMO (LUMO)
for the armchair nanotubes is due to C atoms di-
rectly bonded to B (N) ones. On the other hand, for
the armchair tubes, a diameter/stoichiometry depen-
dence was observed. We understand that this study
provides a better knowledge of this type of nan-
otubes. Also, new geometry configurations can be
thought based on the alterations in the cross section
of nanotubes, like triangular or squared shaped sys-
tems.

Keywords: carbon boron nitride, nanotubes, nan-
otechnology, first-principles calculations, cross sec-
tion alteration.
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Figure 1: Pictorial scheme representing zigzag
(10,0) nanotubes and the observed cross section al-
terations. The following stoichiometries are repres-
ented: a) B,CN,, b) B;CsN3, c) BC3N, and d) BCsN.
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Abstract: Controlling the implementation of inor-
ganic nanocrystals in bidimensionnal lattices, more
particulary by controlling the distance between the
nanoobjects is a real and present challenge in differ-
ents fields. For example, if magnetic nanoparticles
are too close, we cannot change the magnetic mo-
ment of one nanoparticle but only a group of nano-
particle. With the high interest of nanoparticles de-
velopped during years, the chemical synthesis of
nanoparticles is well known and well controlled.
However, when deposited on a substrate, the inter-
particle distance are only directed by the surfactant.
On the other hand, organic molecules can self-
assemble on substrate like Highly Oriented Pyrollitic
Graphite (HOPG) leading to 2D supramolecular
networks (Bléger et al., 2007). If nanoporous net-
works are formed, they can be used at molecular
sieves to trap guest molecules (Schull et al., 2006).
Extending this results to trap nanoparticles is a good
solution to have a real control of the nanocrystals
organization.

Here, we first report the different ways to synthesize
Pt and CoPt nanoparticles with a good control of
size, shape and composition (Wikander et al.,2006;
Demortiére et Petit, 2007). These two materials are
good candidates for catalytic applications. Moreover,
CoPt is also known to possess magnetic properties
(Demortiere et Petit, 2007). Second, by using two
kinds of organic matrices self-assembling into hex-
agonal or linear lattices we are able to fill nanopores
with nanocrystals via simple drop casting.. and to
control the type of 2D organization. Various micros-
copy techniques (electronic and scanning probe mi-
croscopy) have been used to characterize the nano-
particles and the self-assemblies,

Keywords: (Co)Pt nanoparticles, polyol synthesis,
liquid-liquid phase transfert synthesis, self assembly
at surfaces, TEM, SEM, STM, drop casting.
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Figure 1: Molecule of (A) Tristilbene-3,5-C;, (TSB-
3,5-Cyp) and (B) 2C-Cyy

Figure 2: TEM images of platinum nanoparticles (A)
and CoPt (B) synthesized via respectively liquid-liquid
phase transfert and polyol process; . STM images of the
self assembly on HOPG of (C) TSB-3,5-Cy, and (D)
2C-C14.SEM images of Pt nanoparticles deposited on
HOPG (E) without and (F) with 2C-C,.
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Abstract: Gold nanoparticles (GNPs) have proven to
be a versatile platform for a large scope of applica-
tions, with potential use in numerous areas including:
catalysis, optics and biology. Since the Turkevich
study of 1951, the citrate capped GNPs are common-
ly used for a post functionalization by ligand ex-
change. Several molecules have been tested to re-
place citrate as reducing agent and stabilizer for one
pot synthesis: carboxylic acids, amines, polysaccha-
rides, thiophene derivatives and polymers.

Our project aims to develop new synthetic
pathways for the direct synthesis of GNPs allowing
easy access to functionalization. This is achieved by
using synthesized (1-hydroxy-1-phosphonopent-4-
enyl)phosphonic acid, presenting advantages of the
well known bisphosphonate coating applied to col-
loidal gold instead of metal oxides (Figure 1). This
molecules is bifunctional: Phosphonate group is able
to both reduce gold(l11) chloride and to coat the sur-
face of the obtained GNPs. The termina alkene
group will remain inert during the NPs synthesis and
will alow further chemoselective GNPs functionali-
zation.

We have demonstrated the overall reaction
mechanism and the interaction between our bisphos-
phonate compound and the gold surface by classical
analytical chemistry techniques. Optimization of
reaction pH has been assessed to yield homogeneous
nanospheres of size ranging from 13-20 nm. Then
reactions at the surface with the termina alkene
group have been characterized, confirming their
chemoselective reactivity.

These new GNPs are also used as a building
block for sized controlled covalent assemblies prep-
aration. The controlled size assemblies are water so-
luble and present specific optical properties shifting
from blue to NIR absorption yielding to promising in
vivo applications such as imaging probe and hyper-
thermia. We have also used similar phosphonated
compound in a very recent work for hybrid nano-
structures synthesis in agueous media, enlarging the
scope of applications.

Keywords: Gold nanoparticles, microwave, bisphos-
phonate, surface functionali zation.

Figure 1. Microwave assisted synthesis of functional-
ized gold nanospheres.
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Novel Nano Rods of
N-nicotinyl,N’,N"-bis(hexamethylenyl)Phosphorictriamide
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Abstract: Phosphoramides including -
C(O)N(H)P(0O)- moiety have received considerable
attention due to their unique properties like anti-HIV,
anti-HCV, antibacterial and anticancer drugs (Mehel-
lou et al.; 2007). Nicotinamide, which is essential for
the human body, plays a crucial role in biological
oxidative chemistry (Mazzini et al.; 1995), (Magel et
al.; 2001). With respect to the important properties
and applications of phosphoramides and nicotina-
mide, we focused on phosphoramide compounds
containing nicotinamide substituent group.

In this work, by using ultrasonic waves, nano par-
ticles (rods) of a new phosphoric triamide compound
with formula C5H5NC(O)NHP(O)(NCGH12)2 were
successfully synthesized (Figurel). After reaction
between PCls and nicotinamide and then one step
oxidation, the product was reacted with proper
amount of hexamethyleneimine in ultrasonic bath for
3 hours and then purified with solvent washing me-
thod. After that, the final purified product was fully
characterized by SEM, (*H, *C, *P) NMR, FT-IR
and elemental analysis.

We expect this compound to show better biological
activities than each of its ingredients. In addition,
since nano scale materials have stronger and better
properties due to their smaller size, we expect these
new synthesi zed nano particles to show better biolog-
ical and pharmacological activities in comparison to
their macro size analogues; this subject is now under
investigation with our team.

Keywords: Nano particles, Ultrasonic, Phosphora-
mide, Nicotinamide, Hexamethyleneimine.
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Figure 1: Morphology of the synthesized nano parti-
clesfrom SEM
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Cross-linked PAN-based thin-film composite membranes for
non-aqueous nanofiltration
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Abstract: In this work, we present a
new approach for the development of
cross-linked PAN based thin film
composite (TFC) membranes for non-
aqueous application with perspectives
toward new applications in harsh
solvent environments.

The manufacturing method is easy to
scale up. Polypropylene backed neat
PAN membranes were fabricated by
phase inversion process and cross-
linked with hydrazine hydrate to get
excellent solvent stability toward
dimethylformamide (DMF). By
interfacial polymerization a selective
polyamide active layer was coated over
the cross-linked PAN wusing N,N’-
diamino  piperazine  (DAP) and
trimesoyl chloride (TMC) as monomers.
Permeation and molecular weight cut
off MWCO) experiments using various
dyes were done to evaluate the
performance of the membranes which
showed excellent solvent stability
toward DMF with a permeance of 1.7
L/m” h bar and a molecular weight cut-
off of less than 600 Da.

Keywords:

Non-aqueous nanofiltration, Interfacial
polymerization, Cross-linked
Polyacrylonitrile.

Figure 1. SEM pictures of surface and
cross-section of the cross-linked PAN
(A and B) and cross-linked PAN after
surface modification with interfacial
polymerization (C and D).
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Materials Aspects of AlSi + SiC Composites Foams Joining
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Abstract: The cellular structure and unique proper-
ties of aluminum foams are the reason of their nu-
merous applications and interests in respect of their
joining (Malekjafarian M. et al.; 2012). The paper
includes the characterization of the essence of micro-
structure, properties and application of aluminum and
aluminum composite foams, the limitations, and pos-
sibilities of their joining. The aim of the research is
the consideration of methods of welding, soldering
and gluing AISi foams and AISi- SiC composite
foams, and the joint structure. The possibility of join-
ing AISi9 foams and AISi9-SiC composite foams
using selected binding materials was confirmed, and
higher tensile strength of the joint than the parent
material was also ascertained. Preparing foam edges
for joining requires that cutting products should be
removed from its surfaces (Abolghasemi F. M. et al.;
2012). It is difficult on mickro and nano porous
structures due to irregular shape of pores and limited
access to them. Contrary to mechanical cleaning,
chemical treatment yields satisfactory results. A vary-
ing size of soldering gap restricts uniform distribution
of the solder and flux within the joint. The capillarity
of the gap is much reduced or does not occur in the
immediate vicinity of pores. In case of open pores,
the flux penetrates into the foam, which means only a
non-corrosive flux can be used. Foam porosity causes
a substantial use of filler metal and flux as they es-
cape deeper into the foam. Another essential re-
striction in Al foam soldering is lack of methodolo-
gies of testing the geometry of edges prepared for
soldering, or that for testing mechanical properties.
Besides, criteria for soldered joint acceptance are not
available. Apart from problems resulting from foam
structure, soldering aluminum is considered as a dif-
ficult process due to low melting point, high thermal
conductivity and expansion, and a large shrinkage
while aluminum cools down. A great affinity of alu-
minum for oxygen requires that aggressive fluxes be
used to remove a layer of oxides Al,O3 from the spec-
imen surface before soldering (Nowacki et al.; 2015).
The process of Al foam flame brazing, due to non-
uniform heating of macro-areas of a specimen, causes
non-uniform distribution of brazing metal in the
pores and foam structure strain due to partial melting
of cell walls. This phenomenon does not occur in hot

air soldering.

Keywords: Al foams joining, AISi foams, micro-
structure and mechanical properties of AISi foams
joints, AlSi -SiC composite foams

B L R
Figure 1: Al foam - Al foam brazed joint, Castolin
FCW198 brazing metal, integrated macro- and mi-
cro- image

Figure 2: Al foam - Al sheet brazed joint, ZnAl22
brazing metal, macro- and micro- image. The micro-
scopic image reveals melting and mixing of foam cell
walls with filler metal and a visible pore not filled
with liquid solder.
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Introduction

The hydrogels are ‘soft’ microscopic particles
consisting of cross-linked polymeric molecules.
They are valued for their functionality and
ability to tune physical properties in industrial
applications including controlled drug delivery,
cosmetics, pharmaceuticals and tissue
engineering. The overall goal of the proposed
abstract is to functionalize the 3D hydrogel
constructs from Alginate and GelMA by nano-
liposome with and without active molecule
(antioxidant).

Materials and Methods

The mixed solution of prepolymers was prepared
in a way that the final alginate concentration was
higher than 0.5% (w/v). The solution was
directly injected in a beaker containing 2%
CaCl; at a constant flow rate, where the fiber
template was formed. A secondary crosslinking
step was performed to create IPN fibers. The
secondary crosslinking steps include UV
exposure at 850 mW for GelMA, To
functionalize the 3D hydrogel construct, the
nanoliposome solution was prepared at 2%
(w/w) marine lecithin with and without active
molecule. The suspension was mixed for 4 h and
then sonicated for 120 s (40 kHz, 40% of full
power)®. 21,5 pl of prepared solution was added
to hydrogels. The mechanical, biodegradability
and morphological properties of functionalize
and non-functionalize hydrogels were studied.
We encapsulated the NIH 3T3 fibroblasts in this
3D scaffold and we functionalized this network
by incorporation of nanoliposome. We assessed
the viability of NIH 3T3 fibroblasts over time (7
days). All groups were made in triplicate (n=3).
Results

Figure 1a shows a morphological property of
functionalized fiber fabricated from
alginate:GelMA. The fiber was formed by
wetspinning of the mixture in a CaCl, bath

followed by 30 s UV illumination. We assessed
the viability of NIH 3T3 fibroblasts during the

fabrication process without nanoliposome (Fig.
1b). The results confirmed a high cellular
viability after nanofunctionalization (Fig. 1c).
The IPN fibers possess with nanoliposome has
stronger mechanical characteristics in
comparison to the hydrogel  without
nanoliposome. We showed by adding the
nanoliposome from natural sources, the cells
proliferation of NIH 3T3 increases.

S

Fig. 1. (a) SEM images of 3D fiber; (b,c) cell
viability during the fabrication process
(green:live) with and without nanoliposome,
respectively.

Discussion and Conclusions

A facile technique for fabricating hydrogel fibers
is proposed which is compatible with a variety of
hydrogels. The fabrication process does not
affect cellular viability and activity. The
presence of nano-soft particles (nanoliposome)
from natural sources with and without active
molecule improves the physico-chemical,
mechanical and biological properties of 3D
hydrogels.
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Abstract: Laterally resolved (electro)chemical in-
formation on a sample can be obtained with scanning
electrochemical microscopy (SECM), where a biased
ultra-microelectrode is scanned at a defined distance
across the sample surface. However, conventional
SECM suffers the lack of sufficient spatial resolution
and the convolution of topography and electrochemi-
cal response due to the current-dependent positioning
of the microelectrode.

Within the last decade several approaches have been
reported, for directly integrating a micro- or nanoe-
lectrode into an AFM probe. In order to maintain the
functionality of both techniques, the integrated elec-
trode is recessed from the end of the AFM tip. Con-
sequently, the electrode is located at a defined dis-
tance to the sample surface, which is now defined by
the length of the actual AFM tip. Thus, by applying a
potential to this AFM-SECM probe and recording the
Faradaic current related to electroactive surface pro-
cesses, laterally resolved (electro)chemical infor-
mation can be directly correlated to the topographical
information obtained by the AFM measurement. So
far, combining AFM with SECM required custom-
ized solutions, as no commercial SECM module for
AFM systems was available and therefore the tech-
nology could only be used by a limited number of
researchers.

Recently we have succeeded in bringing an SECM
module onto a commercial AFM platform, providing
a dedicated mount with integrated preamplifier for
AFM-SECM probes and a bi-potentiostat, which al-
lows to control the potential of the sample and the
AFM tip-integrated electrode. This mechanism not
only greatly minimizes the effort required for exper-
imental setup, but also enables the capability of mul-
tifunctional imaging and surface modification with
combined AFM-SECM modes. The advantage of the
combined technique is that measurements are not
limited to amperometry but can be extended to a mul-
titude of electroanalytical techniques during AFM
imaging. Several applications of this new SECM ap-
proach will be shown, starting from test structures up
to redox-mediated membrane transport in cell mem-
branes..

Keywords: scanning probe micoscopy, biosensors,
electrochemistry, biorecognition
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Figure 1: Applications of SECM using derivatized
electrodes. Those electrodes can be modified with
sensor layers or special electrode material for vari-
ous nano-sensing opportunities in life science and
material science.
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Copper nanoparticles: organization and stability
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Abstract: Copper nanoparticles are of great interest
because they are much cheaper than Ag or Au and
they have very peculiar optical, electrical and
thermal properties. Furthermore, nanosized Cu
exhibits a prominent Localized Surface Plasmon
Resonance (LSPR) in the visible range as Ag and
Au. Nevertheless, a major drawback limiting the
use of CuNPs is their tendency to oxidize. The
literature on the synthesis of CuNPs of controlled
size and shape is thus less developed than for Ag or
AUNPs. In this context, we have developed a new
synthetic route for spherical small copper
nanoparticles (CuNPs) with size ranging from 3.5
nm to 11 nm and with an unprecedented associated
monodispersity (<10%) (Courty et al. ; 2015). This
synthesis is based on the reduction of an
organometallic precursor (CuCl(PPhs)s) by ter-
butylamine borane in presence of dodecylamine
(DDA) at a moderate temperature (50 to 100°C).
Because of their narrow size distribution, the
CuNPs form long-range 2D and 3D organization at
large scale. The wide range of CuNPs size is
obtained by controlling the reaction temperature
and DDA-to-copper phosphine salt ratio during the
synthesis process (Figure 1). The addition of oleic
acid (OA) after synthesis stabilizes the CuNPs (no
coalescence) for several weeks under nitrogen
atmosphere. We have studied their stability under
air either in solution or after deposition on a solid
substrate. We show that their organization induces
greater stability against oxidation compared to the
same nanocrystals when dispersed in solution. The
present results are evidenced by transmission
electron microscopy (TEM and HR-TEM), UV-Vis
and IR spectroscopies and X-ray diffraction. The
presentation focuses on the fabrication and the
stability study of isolated or organized copper
nanoparticles.

Keywords: copper nanoparticles, organization,
optical properties.
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Figure 1: stability under air of copper
nanoparticles: a) organized, b) isolated (dispersed in
hexane)
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Improved spectral imaging ellipsometry for nanoscale solid-

liquid interface investigations

A. Miranda, P. A. A. De Beule

Applied Nano-Optics Laboratory, International Iberian Nanotechnology Laboratory, Braga, Portugal

Abstract: Ellipsometry is a widely applied technique
for the characterization of thin films in nanotechno-
logy (Azzam, 1977; Fujiwara 2005). We present an
improved hardware design for spectroscopic imaging
ellipsometry investigations at the liquid-solid inter-
face (Figure 1) with vastly improved noise levels for
ellipsometry angle determination (Figure 2). We
achieve this by altering the illumination pathway of a
commercial spectroscopic imaging ellipsometer
(nanofilm_ep3_se — EP3, Accurion GmbH, Géttin-
gen, Germany) consisting of a fibre coupled Xenon
arc lamp ligh source with a customized white-light
laser assembly comprising a supercontinuum fibre
laser (EXB-6, NKT Photonics, Birkerod, Denmark)
integrated with a multi-line diode laser system
(IBeam Smart, Toptica Photonics, Grafelfing, Ger-
many) providing five laser lines between 350nm and
450nm. Further noise level reduction are obtained by
the design of a new sample holder compatible with
water dipping objectives (40x, CFI APO NIR, Nikon,
Japan). We present and discuss newly obtained per-
formance characteristics for spectroscopic imaging
ellipsometry, whereby achieved noise level reduc-
tions allow for improved metrology of thin films at
the solid-liquid interface. As an example, we apply
our new set-up for the study of supported lipid bi-
layers.

Keywords: ellipsometry and polarimetry, thin films,
optical constants, metrology.
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Figure 2: Standard deviation for ellipsometry A angle
determination with spectroscopic imaging ellipsome-
try at a Si[100]/H.O solid-liquid interface with a
broadband Xe light source (EP3) and customized
laser illumination system (EP4).
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Figure 1: Spectroscopic imaging ellipsometry set-up (EP4) optimized for measurements at the solid-liquid inter-
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Quanttative ellipsometric measirement of single micro-objects

D. Lyutov, S. Hadjiiski, G. Tsutsumanova, S. Russev
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Abstract: Ellipsometry is a well-known method for
examination of bulk materials, solid state structures
and thin films. It is very sensitive to the optical prop-
erties and structure of the sample in the direction
normal to its surface. However, the conventional el-
lipsometry has low resolution in the sample surface
plane. Several techniques can be used to improve the
lateral resolution — focusing ellipsometry (Ye et al.,
2007), imaging ellipsometry (Asinovski et al., 2008),
scanning near field ellipsometry (Karageorgiev et al.,
2001). Although some of them alow quantitative
measurements, their accuracy is lower than that of the
conventional ellipsometry.

A technique for measurement of the ellipsometric
angles of single micro-objects is presented. The ex-
perimental setup used alows only light reflected
from the examined object to be detected. The sample
is embedded in immersion oil and is sandwiched be-
tween a glass prism and a glass substrate (Figure 1).
The influence of the diffraction effects on the optic
response for micro-objects is addressed both theo-
retically and experimentally by means of comparison
with macro objects with identical refractive index and
thickness. The aim of this work is to demonstrate that
ellipsometric measurements of micro-objects with
accuracy comparable to that of the conventiona el-
lipsometry are possible. Tests are made to estimate
the repeatability, accuracy and the potential for local
measurement of this ellipsometric configuration.

Keywords: ellipsometry, micro-objects, optical prop-
erties

Figure 1: Scheme of the configuration of the elip-
sometric device. 1- light source, 2 — polarizer, 3 —
compensator, 4 — glass prism, 5 — examined micro-
object, 6 — immersion oil, 7 — glass substrate, 8 —
stage, 9 — analyzer, 10 — microscope optical system,
11 — photodetector
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blueDrive™ photothermal excitation for fast, reliable and quantitative AFM
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Since the advent of atomic force microscopy, cantilevers have predominantly been driven by
piezo actuators for AC imaging and data acquisition. However, parasitic resonances of the AFM
hardware, known as the “forest of peaks[1], cause problems in all environments, ranging from
viscous fluids[2], to water[3], air[4], and even vacuum[5].

AFM signals acquired with piezo-driven cantilevers reflect changes in the cantilever response
and the piezo response. This reduces the accuracy of quantitative AFM studies, and may couple
conservative and dissipative forces. Furthermore, it is well known that small high-frequency
cantilevers enable faster AFM imaging; however, the forest of peaks prevents reliable cantilever
tuning at high frequencies because piezo resonances tend to become more jagged and
problematic as the drive frequency increases. The reliability of the AFM is also compromised
because the forest of peaks changes with temperature and time, especially in liquids.

Photothermal excitation is a high frequency method for exciting a cantilever by
heating/cooling the base of the cantilever. Photothermal excitation results in a repeatable and
accurate cantilever transfer function that is time- and temperature-stable, resulting in stable
imaging in liquids (see Figure) and dependable use for temperature-dependent studies. Because
the driven transfer function represents the true cantilever transfer function, blueDrive ensures
more accurate quantitative AFM experiments: the AFM signals stem from tip-sample
interactions, rather than piezo resonances. Also, smaller cantilevers can be photothermally
excited with large amplitudes for fast AFM imaging.

Our recent developments in perfecting photothermal excitation and its benefits to the AFM
community will be discussed in this talk. To date, we have demonstrated reliable photothermal
operation in air and fluid environments using a broad range of imaging techniques, such as AM-
AFM (Tapping), FM-AFM, Contact Resonance, AMFM viscoelastic mapping.

9AM

Figure: Unassisted overnight scan of the water/mica interface, measured by AM-AFM. Note the atomic resolution
throughout the whole experiment, and point defect in the last image at 9AM.
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On-chip characterization and sorting of engineered
nanomaterial surface properties by real-time affinity
monitoring
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Unit, Ispra, Italy.

Abstract: In the context of the extensive use of engi-
neered nanomaterials (ENMSs) in consumer products,
industrial applications and nanomedicine, there is an
important need of new methods for an exhaustive
characterization of their physico-chemical properties.
Among them, surface hydrophobicity is considered as
an important property since it has a critical role in
various processes such as protein adsorption, interac-
tion with biological membranes or cellular uptake
potentially related to an increase in toxicity, immune
response, or haemolytic effect. Hence, it has been
demonstrated that the ENMs hydrophobicity is a key
factor to be controlled, in particular for nanomedicine
applications 23,

Furthermore, the few existing processes dedicated to
the full characterization of ENMs involve different
techniques, which make it expensive and highly time-
consuming. In this work we developed an inexpen-
sive characterization process thanks to a disposable
chip connected to an optical reader. The device pro-
posed here enables the sorting of ENMs according to
their hydrophobicity and surface charge, together
with the characterization of their size and shape. The
detection platform is based on the use of a micropat-
terned surface with tuned surface properties to bind
ENMs selectively by hydrophobic forces and electro-
static interactions (Figure 1). The surface modifica-
tions were realized using different plasma coatings
and layer-by-layer deposition of two types of poly-
electrolytes, providing a broad range of combina-
tions of surface hydrophobic groups and dissociable
charged groups. The real-time absorption of ENMs
on the differently functionalized microareas is moni-
tored by a microscope-coupled camera, providing
also ENMs characterization in terms of size distribu-

Increasing the affinity for hydrophobic nanoparticles

Coverage: 0 %

adsorption, related to the affinity of the ENMs for the
different surfaces. A microfluidic chamber coupled to
a high-precision peristaltic pump enables the con-
trolled dispensing of the ENMs on the detection plat-
form. The key advantage of the device is the increase
of the characterization throughput thanks to the all-
in-one characterization process and the multiplexing
that is able to replace the use of different methods
and expensive equipment. In this way, the full char-
acterization of ENMs could be expanded in all the
areas covering nanomaterial-related applications.

Keywords: nanoparticles characterization, nanopar-
ticles hydrophobicity, engineered nanomaterials, na-
nomedicine application.
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Figure 1. Hydrophobic particles sorting on surfaces with tuned properties (SEM images)

tion and shape. It gives information on the kinetics of
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Abstract:

Topical antifungal drugs are widely used to avoid
systemic adverse effects and to directly deliver the
drugs to the infection sites; however, conventional
dosage forms have difficulty to effectively reach the
target due to barrier function of the stratum corneum.
Novel formulations such as microemulsions (MES)
and microemulsion-based gels (MBGSs) are useful for
topical drug delivery due to their skin penetration
enhancement, production facilities and good appear-
ance (Souto et al., 2011). To assay the drug concen-
tration in these novel formulations, a quantitative
analysis with high sensitivity has to be carried out.
This study aimed to validate a high performance lig-
uid chromatography (HPLC) method for fast meas-
urement and quantification of clotrimazole loaded in
a ME and a MBG. The HPLC method was modified
from a previous report (Hoogerheide et al., 1981). In
this study, a C18 column (5 um, 150x4.6 nm) was
used. A mixture of methanol and 0.025 M potassium
dihydrogen phosphate (75:25 v/v) was a mobile
phase. The flow rate was controlled at 1.0 ml/min.
The injection volume was 10 ul and the wavelength
detector was fixed at 254 nm. The data were integrat-
ed with the RF 10A (version 1.1) LC software pro-
gram. Clotrimazole standard solutions were prepared
at 0.3, 0.6, 0.9, 1.2 and 1.5 mg/ml in the mobile
phase. Validation of the method was performed ac-
cording to International Conference on Harmonisa-
tion (ICH) guidelines (Commission of European
Communities, 1996). ME was prepared by simply
mixing 20% w/w isopropyl palmitate, 20% w/w
Tween 80, 20% w/w Span 80, 13.33% w/w isopropa-
nol and 26.67% w/w water. Clotrimazole ME was
prepared by dissolving 1% w/w the drug in ME. Clot-
rimazole MBG was prepared by adding 5% w/w
fumed silica in clotrimazole ME (Kaewbanjong et
al., 2014). Before assay, the 1 g clotrimazole ME was
extracted with 10 ml absolute ethanol by vigorously
shaking and filtering to obtain the HPLC sample. The
1 g clotrimazole MBG was extracted with 10 ml ab-
solute ethanol by mixing in tightly closed container,
heating the mixture at 50°C in water bath for 5 min,
shaking to room temperature after removing from
water bath, cooling in a methanol-ice bath for 15 min,
centrifuging and collecting the supernatant. The resi-
due in the centrifuge tube was repeatedly extracted
with 10 ml absolute ethanol by the identical steps.

The first and second extractions were mixed to obtain
the HPLC sample (Hoogerheide et al., 1981). It was
found that the retention time of clotrimazole was
about 8.5 min and no interferences were observed.
Calibration curve was in the linearity. Mean recover-
ies were 99.03-100.33% and mean coefficients of
variation were 0.1298-0.6636% for intraday and
0.1366-1.1554% for interday. Limit of detection and
quantification were calculated as 0.005 and 0.010
mg/ml, respectively. Drug concentration in the ME
and MBG were 9.66+0.03 and 9.84+0.07 mg/g which
were equal to 91.73+0.27% and 102.30+0.74% la-
beled amount, respectively. This analytical method
was found to be suitable to determine clotrimazole
concentration in both ME and MBG. However, the
data of our preliminary study suggested that the ex-
traction process had to be carefully performed to
avoid alcohol loss via evaporation. Overall, it could
be concluded that this modified HPLC method was
optimized for quantitative assay of clotrimazole in
novel formulations, i.e., ME and MBG. These formu-
lations can be further used for treatment of skin fun-
gal infection.

Keywords: clotrimazole, HPLC, ICH, microemul-
sion, microemulsion-based gel.
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Structural characterization of DPPC nanosized liposomes
by optical and cryo-electron microscopy: interactions with
bovine serum albumin
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Liposomes have been widely used for drug
delivery. Whether, it is the case of studying the
surfactant system of lungs or designing a liposomal
drug delivery system, it is important to characterize
liposomal preparations, ensuring their functionality.
As, shapes, sizes and aggregation patterns of
liposomes are correlated with their functions
(Goerke, 1998), present study is an attempt to
characterize the model liposomal preparations of
dipalmitoylphosphatidy!l choline (DPPC),
morphologically and functionally (surface activity,
in vitro), in presence and absence of, albumin and
“blood serum”, which may be present in the lung
alveoli in case of: Adult Respiratory Distress
Syndrome (ARDS) etc. (Holm et al, 1985; Rachana
et al, 2004). Liposomes may also interact with
various blood components while in systemic
circulation during drug delivery, affecting their
half-life and functionality. In the present study,
bovine serum albumin (BSA) and serum were
allowed to interact with DPPC liposomal
preparations and were observed under optical and,
cryo-TEM.Results have shown increase in size
(from 50-100nm to ~200nm) and many
morphological changes in their aggregation
patterns such as: liposome engulfing, piling up
(figurel) and rosette formation. No intact liposomal
structures were observed on incubation with serum
under optical microscope and very rare, 100-150nm
liposomes were observed under cryo-TEM.
Adsorption in the presence of albumin reflected an
improvement in adsorption of DPPC liposome and
the surface tension obtained at 1 sec of adsorption
was reduced to 52.2 £ 0.9 mN/m,against 68mN/m
(for pure DPPC) and to 49.8 + 0.4 mN/m against 61
mN/m, after 30 min. However, if serum is also
present at the site of delivery, the functionality of
the liposomal preparation might be compromised
and therefore, it should be carefully dealt with,
while designing drug delivery system for diseases
like, trauma induced ARDS.

Key words: Lung surfactant, DPPC liposomes,
albumin and lung surfactant, nano liposomes

India

Figure 1: A: cryoTEM for Pure DPPC liposomes;
B: With albumin, C: With serum, describing the
morphological changes induced due to interaction
of albumin with

DPPC liposomes. Albumin treatment causes an
increase in size and engulfment of smaller
liposomes by bigger liposomes (OEL = outer
extended liposome, IEL = Inner engulfed liposome,
CL = circular liposome, NCL = non circular
liposome)
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Abstract: The tunability of the fundamental
bandgap of indium gallium nitride (InGaN) across
the full visible range spectrum has led to the devel-
opment of a variety of optoelectronic devices includ-
ing blue, green, red and white light-emitting diodes
(Zhang et al.; 2011), blue and green laser diodes
(Hsu et al.; 2012, and Zhang et al.; 2013), and solar
cells (Matioli et al.; 2011, and Lang et al.; 2011).
For this, thick, high-quality, and In-rich InGaN ma-
terial is required. However, whatever the approach
used (MQW, bulk layer), strain relaxation results in
high density of dislocations, which usually act as
nonradiative recombination centers and sources of
leakage current paths in Il1-nitride thin films, and/or
lead to phase separation. A possible solution to over-
come this issue and prevent strain-related degrada-
tion of InGaN material is nano selective area growth
(NSAG), which exploits 3D relaxation effects to
release strain without creation of dislocations, lead-
ing to higher indium incorporation and thickness of
the InGaN layer. It would also allow the reduction of
the piezoelectric effect thanks to the growth along
nonpolar or semipolar directions.

In this paper we study the NSAG of thick In-rich
InGaN nanorods and nanostripes on GaN/Sapphire
templates. First, a 100nm thick negative-tone resist
is spin-coated on the GaN substrates by physical
vapor deposition. The resist is patterned using an
electron-beam lithography system. The part of the
resist exposed to the electron beam cross-links into
SiO2. At last, TMAH etching treatment is used to
open the nano-patterns (nano-holes and nano-
stripes). The diameter of each circular opening is
100nm and the size of the stripe openings is
10x0.1um? A 150nm thick InGaN epilayer was then
grown on these patterned templates using MOVPE.

As an example, Fig. 1 a) and b) show SEM images
of perfectly selective InGaN nanostructures with
excellent hexagonal shapes and smooth semipolar
facets in nanorods and irregular triangular r-plane
facet formation on the two elongated hexagonal pyr-
amid in  nanostripes. Fig. 1 c¢) shows
cathodoluminescence (CL) measurements at low
temperature (LT) in planar InGaN, and single
InGaN nanostripe and nanorod, respectively. Single
luminescence peak centered around 535nm was ob-
tained for the InGaN nanorod instead of an emission
peaks with two components for the planar InGaN,
centered at 420nm and 520nm, and 464nm and
525nm for the nanostripe. For the whole set of struc-

tures, we can also notice a broad luminescence band
centered around 590 nm which is attributed to the
GaN defect band. In the planar InGaN, the presence
of the two luminescence bands can be attributed to
the presence of strained and relaxed InGaN
sublayers (EL Gmili et al.; 2014), whereas the two
luminescence bands observed in the nanostripe
might be attributed to two different regions InGaN1
and InGaN2 due to different growth orientations.
The indium content can be calculated according to
the work of (Orsal et al.; 2014). The In content of
the strained and fully relaxed sublayers of planar
InGaN are 12% and 21%, respectively. In the
nanostripe, the In composition of the two layers are
14% and 21%, whereas in the nanorod only one
InGaN phase with 22% of In is revealed. For the
same growth condition, the In incorporation in the
nanorods is a little larger than in the nanostripes and
almost twice as high as in planar InGaN. Further
structural and optical characterization of these

InGaN nanostructures will be presented.
Keywords: InGaN material, NSAG, SEM and CL |
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Figure 1: SEM images of InGaN nanostructure arrays grown on
GaN/sapphire templates in a) circular opening and b) stripe opening,
c) CL spectra at LT (77K) in planar InGaN, and single InGaN
nanostripe and nanorod.
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Picodiagnostics of Nanomaterials Local Atomic Structure: X-
Ray Absorption Spectroscopy and Computer Modeling Syn-

ergy
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Abstract Method for extraction of 3D local atomic
and electronic structure parameters on the basis of
combination of x-ray absorption spectroscopy theo-
retical analysis including multidimensional fitting and
ab-initio computer modeling is presented. Applica-
tions of this method to several families of nanoparti-
cles including bare and doped by rare earth metals
Fe304 nanoparticles for bio-medical applications, Cd
and Zn chalcogenides based colloidal semiconductor
quantum dots are presented. Nanoscale local atomic
structure determines most of unique properties of
novel nanostructured materials without long range
order. To study its fine details one has to use both
precise experimental methods (like x-ray absorption
spectroscopy) and advanced theoretical simulations.
Synergy of these two methods opens a route for pi-
codiagnostics. The status of modern theoretical anal-
ysis of the experimental x-ray absorption spectra al-
lows extracting atomic structure parameters with a
precision of 1 picometer even for materials without
long range order. This technique could be used in-
situ and in time-resolved mode. The method for ex-
tracting of the 3D atomic structure parameters on the
basis of advanced quantitative analysis of X-ray ab-
sorption near edge structure (XANES) has been test-
ed for several different families of nanoparticles. The
possibility to extract information on both bonding
angles and bond lengths is demonstrated.

The results obtained by this method for some classes
of nanostructured objects are presented: Bare and
doped by rare earth metals Fe;O, nanoparticles for
bio-medical applications and Cd (Zn) chalcogenides
based colloidal semiconductor quantum dots.

Recent ab initio quantum computer modeling of col-
loidal quantum dots based on CdS(Se) and ZnS(Se)
as well as rare-earth metals-doped quantum dots
made it possible to study the features of the atomic
and electronic structure of semiconductor colloidal
quantum dots of different size, and evaluate the effect
of the impurity atoms [2]. Theoretical modeling also
proved the sensitivity of XANES for verification of
nanoscale atomic structure parameters determined by
computer simulation for small quantum dots and to
determine the parameters of the local environment of
the impurity atoms inside the quantum dot.

In the same way the DFT computer modeling of
Fe;0,4 nanoparticles doped with rare-earth metal at-
oms and simulations of XANES for both initial and
“relaxed” structures around impurity atoms inside the

nanoparticle also shows the sensitivity of XANES for
verification of nanoscale atomic structure parameters
determined by computer simulation and thus, one
find a way to determine the parameters of the local
environment of the impurity atoms in the FesO,4 na-
noparticles of the basis of XANES fitting, proposed
previously [1].

Keywords: picodiagnostics, local atomic structure,
semiconductor quantum dots, magnetic nanoparticles,
dopping, x-ray absorption spectroscopy, DFT simula-
tions, biomedical applications.
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Figure 1. Illustration of high sensitivity of x-ray ab-
sorption spectroscopy to small variation of interatom-
ic distances.
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Optical and Structural Characterizations of Phase Transition in
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Abstract: Organic-inorganic perovskites are new-
born optoelectronic materials and show promising
applications in both solar cells and lasers. A break-
through on the methylammonium lead iodide
(CH3NHa3Pbls, denoted as MAPbDI;) perovskite has
been reported recently: the energy conversion effi-
ciency of the hybrid perovskites photovoltaic devices
reached ~19.3% (Zhou, 2014). Moreover, the MAP-
bl; has become even promising in application in las-
ing (Xing,2014). However, up to now little work
regard to the the structure-dependent luminescence
and the underlying physical mechanisms of this per-
ovskite material has been reported. Little consensus
was reached on optical transitions of band to band,
defects and interface related effects because of insuf-
ficient experimental data. Besides, the previous stud-
ies mainly considered the optical properties of the
MAPbI; in a single phase without analyzing the
change of crystalline structures. Therefore, compre-
hensive understanding of the optical properties of
MAPbI; is urgent in order to expand the fields of
application for MAPbIl;. Moreover, it will help to
improve the performance of perovskite-based solar
cells.
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Figure 1: Refined lattice parameters determined by the
low temperature XRD (Top). PL spectra of the MAPbI;
perovskite-crystal at variable temperatures, the arrows
indicate the evolution tendency of the luminescence inten-
sity (Bottom).

In this work, phase transition in MAPbI; crystal is
explored by the combination of variable-temperature
X-ray diffraction (XRD) and steady photolumines-
cence (PL) with variable excitation power and time
resolved PL. Variable temperature XRD results show
phase transition of tetragonal-orthorhombic takes
place at ~150K, instead, mixture of the two phases
are still observable at 130K, which reveals the phase
transition in MAPbI; is a gradual process. Steady
and time resolved PL unambiguously reveals the
existence of intermediate zone of the two phases.
Two luminescence features observed in orthorhom-
bic phase originate from free excitons and donor-
acceptor pair (DAP) transitions, respectively The
observed DAPs are formed by the vacancies of io-
dine and lead in the orthorhombic phase. The phase
transition phenomenon is further interpreted by time
resolved PL characterization at low temperatures.
Our results highlight the understanding of optical
properties upon phase transition in MAPbI; and will
be benefit to future optoelectronic devices.

Keywords: organic-inorganic perovskites, phase
transition, x-ray diffraction, photoluminescence.
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An Investigation of Sh,Te and Ge,Sh,Tes Phase Change
Memory Film Properties Deposited by Pulsed Laser Deposi-
tion
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Abstract:

Phase change materials (PCMs) are promising candidates for the next generation of non-volatile memories. In this study,
Sh,Te and Ge,Sh,Tes (GST), as the two promising materials for phase change random access memory (PCRAM) application,
were deposited by pulsed laser deposition (PLD). The effects of laser energy density and substrate temperature were invest i-
gated to obtain optimized deposition condition by reducing the size and number of the particulates as well as the obtaining
closer stoichiometry to the targets.

The morphology and topography of the films’ surface were studied by scanning electron microscopy (SEM) and atomic force
microscopy (AFM). Energy dispersive spectrometry (EDS) was also used to identify the elemental composition of the de-
posited films and the crystalline structure of the films was investigated by x-ray diffraction (XRD) analysis. The results of
SEM and AFM indicate that increase of laser energy density from14 mJ/cm? to 21 mJ/cm? substantially decreases the size and
number of particulates in the surface of the Sb,Te films as well as the roughness of the particulate free areas. However, in case
of GST, the laser energy density does not significantly affect the size and number of the particulates on the surface.

XRD results show that Sh,Te and GST films deposited at substrate temperature of 20°C are amorphous; with increasing the
substrate temperature the Sh,Te films crystallize to a hexagonal structure with preferred orientation while the GST films first

crystallize to a FCC structure and then with further increase of temperature the crystalline structure changes to hexagonal.

Keywords: phase change memory, pulsed laser deposition, Ge,Sh,Tes, Sb,Te
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Abstract: Controlling nanowire morphology in bot-
tom-up synthesis and allowing the assembly of nan-
owires on planar substrates is of tremendous im-
portance for device applications in electronics, pho-
tonics, sensing and energy conversion. To date, there
has however been only limited success in reliably
achieving these goals, hindering both the fundamen-
tal understanding of the growth mechanism and the
integration of nanowires in real-world technologies.
We will show an impact of the transmission electron
microscopy (TEM) as an extremely versatile and
powerful technique.

Novel dual-metal Au-Cu alloy nanoparticles were
used as a catalyst for tin-doped indium oxide (ITO)
nanowire growth. The enhanced mobility of the cata-
lyst nanoparticles (NPs) enables in situ seeded
growth of branched ITO nanowires (NWs) [1]. The
dynamically tuned chemical potentials in the catalyst
NPs selectively stabilize a rare cubic indium-tin-
oxide phase (1SO), forming epitaxial heterojunctions
within individual NW branches. This methodology of
selecting phases and forming compositionally abrupt
axial heterojunctions in NWs departs from the con-
ventional synthesis routes, giving unprecedented
freedom to navigate phase diagrams and promising
novel nanomaterials and devices

Here we report that growth of planar, vertical and
randomly oriented ITO nanowires can be realized on
yttria-stabilized zirconia (YSZ) substrates via the
vapor-liquid-solid (VLS) mechanism, by simply
regulating the growth conditions, in particular the
growth temperature. TEM and reciprocal space map-
ping experiments reveal the indispensable role of
substrate-nanowire epitaxy in the growth of oriented
planar and vertical nanowires at high temperatures,
whereas randomly oriented nanowires without epi-
taxy grow at lower temperature [2]. Further control of
the orientation, symmetry and shape of the nanowires
was achieved through use of YSZ substrates with
(110) and (111), in addition to (001) surfaces. Based
on these insights, we succeeded in growing regular
arrays of planar ITO nanowires from patterned cata-
lyst nanoparticles.

Overall, our discovery of unprecedented orientation
control in ITO nanowires advances the general VLS

synthesis, providing a robust epitaxy-based approach
towards rational synthesis of nanowires.

Keywords: ITO nanowires, advanced TEM, mor-
phology control, phase stabilization.
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Fig.1 (a) Low-magnification STEM-HAADF image
of the in-plane nanowires and (b) corresponding
SAED pattern (c) GPA patterns along [100] and
[010] directions. (d) HR STEM-HAADF cross-
section image of ITO nanowire.(e) STEM-HAADF
image of the tri-junctions of the ITO, YSZ and Au
particle. (f) STEM-ABF image of ITO / YSZ inter-
face with overlayed structural model
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composites with Atomic Vacancy and Stone-Wales Defects
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Abstract: A unique atomic structure of carbon nano-
tube unveils outstanding properties. This makes it
potentially highly valued reinforcing material to
strengthen composite materials. But, the presence of
defects in the nanostructure substantially alters the
material’s properties. So, the static and dynamic
characteristics of carbon nanotube based nanocompo-
sites subjected to atomic vacancy and Stone-Wales
defects are studied using nonlinear representative
volume element. The carbon-carbon bond of nano-
tube is modeled using Tersoff-Brenner potential. The
H110MA grade polypropylene is used as matrix ma-
terial and its properties are tested in the laboratory
which are further used to model it. The interaction
between nanotube and polymer matrix is modeled
using nonlinear spring elements in the presence of
defects in reinforcing material. These interactions are
represented by Lennard-Jones potential. The atomic
vacancy and Stone-Wales defects are created in the
atomic model of the nanocomposite material. In the
designed representative volume element, the nano-
tube is surrounded by the matrix material from all
direction as shown in Figure 1. It is observed that the
presence of defect in the nano-structure significantly
alter its static and dynamic characteristics when they
are used alone but when it is dispersed in the matrix
material the influence of defects in negligible.

Keywords:  Carbon nanotube, Nanocomposites,
Representative volume element, Atomistic vacancy
defect, Stone-Wales defect, Tersoff-Brenner poten-
tial.

Figure 1 shows the representative volume element of
the nanocomposite material. The carbon nanotube is
surrounded by the polymer matrix from all direction.
Clearance is maintained amongst the carbon atoms of
nanotube and polymer matrix which is equal to the
equilibrium distance between carbon atoms of these
two materials. The interface region is modelled using
Lennard-Jones potential.

Polymer Matrix

Interface

Carbon Nanotube

Figure 1. Representative volume element
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Abstract: Edible films have recently received in-
creased attention due to their various advantages
including biodegradability and edibility. Among
many materials that can be used to form edible films,
chitosan is one of the most promising as it has a good
film forming ability, which makes it suitable for use
as a food packaging. Objective of this study is to
functionalize the chitosan by adding the nanoemul-
sions from vegetable sources. After functionalization,
physico-chemical, mechanical, morphological, chem-
ical composition and structural properties of chitosan
and chitosan/nanoemulsions blend films are studied.
Various techniques are used to realize the multi-scale
characterization of these films such as AFM, DMTA,
WAXS, digidrom. The results show the wettability,
mechanical, rheological, morphological and structur-
al properties of chitosan were significantly affected
by adding the nanoemulsions. Water contact angle of
chitosan is decreased significantly by incorporation
of lecithin. Decreasing of contact angle depends on
lipid composition. We observe that mechanical prop-
erty of chitosan changes by adding the nanoemul-
sions as plasticizer. We can conclude the incorpora-
tion of nanoemulsion as vector in chitosan develops a
new matrix in food/packaging with an important role
on physico-chemical properties. We can use the na-
noemulsions to encapsulate the active molecules like
as antioxidants and aromas compounds.

Keywords:  nanofunctionalization, nanoemulsion,
multiscale characterization, packaging application

Figure 1. Figure illustrating the AFM image of
chitosan.
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