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Lamellar liquid crystals are promising systems for topical drug
delivery [1]. They are transition states, possessing both the
crystalline characteristics of solids and flow properties of
liquids [2]. They are composed of oil, surfactant, water, and
generally co-surfactant, and they have the advantage of being
easily produced, increasing solubility of poorly water-soluble
compounds, delivering fragile substances, and controlling
release of drugs [3, 4].

In this work, SWAXS analysis of some Lyotropic Liquid
Crystal Formulations was carried out to characterize nano
aggregations in the structure. In the preparation of the
samples, liquid paraffin, non-ionic surfactants (Brij 72 and
Brij 721P) and/or ultrapure water have been used. Small and
wide angle X-ray scattering (SWAXS) experiments were
simultaneously performed with a Kratky compact Hecus
(Hecus X-ray systems, Graz, Austria) system equipped with a
linear collimation system and X-ray tube Cu target ( A= 1.54
A).

Various models for the form factor were considered for fitting
the SAXS patterns. Lamellar stackings in distorted spherulite
forms have been observed in the structures. While the
microscopic sizes of these spherulites were measured in the
range of 20.33 - 99.15 pum, the range of the lamellar distances
occurring inside of the spherulite aggregations was measured
as 6.21- 6.47 nm. Briefly, SWAXS analysis has indicated that
the polyethylene fibrils themselves were build up bundles of
crystalline lamellae separated by layers of disordered material,
with a period length of approximately 6 nm such as measured
in the previous studies [5, 6].
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The Vascular Endothelial Growth Factor receptors (VEGF-Rs)
play a significant role in tumor development and tumor
angiogenesis and are therefore interesting targets in cancer

therapy. Targeting the VEGF-R is of special importance as the
feed of the tumor has to be reduced. Receptor tyrosine kinases
are activated upon ligand-induced dimerization. Here we show
that the monomeric extracellular domain of vascular
endothelial growth factor C (VEGF-C) receptor-3 (VEGFR-3)
has a flexible structure. Binding of VEGF to membrane-distal
immunoglobulin-like domains causes receptor dimerization
and promotes further interaction between receptor monomers
through the membrane-proximal immunoglobulinlike. By this
mechanism, ligand-induced dimerization of VEGFR-2 can be
communicated across the membrane, activating the
intracellular tyrosine kinase domains.

VEGF-C stimulates lymphangiogenesis and contributes to
pathological angiogenesis via VEGFR-3. Here we present the
SAXS analysis of VEGF-C bound to the VEGFR-3 h This
structure reveals a symmetrical 2:2 complex, in which left-
handed twisted receptor domains wrap around the 2-fold axis
of VEGF-C. In the VEGFs, receptor specificity is determined
by an N-terminal alpha helix and three peptide loops.

Our structure shows that two of these loops in VEGF-C bind
toVEGFR-3 subdomains D2 and D3, while one interacts
primarily with D3. Additionally, the N-terminal helix of
VEGF-C interacts with D2, and the groove separating the two
VEGF-C monomers binds to the D2/D3 linker. VEGF-C,
unlike VEGF-A, does not bind VEGFR-1. We therefore
docked VEGF-A, VEGF-C to VEGFR-1, VEGFR-2. This
molecular simulation analysis, together with our structural
data, defined VEGFR-3 residues critical for the binding of
VEGF-C. Our results provide significant insights into the
structural features that the Dimmer Complex of VEGFR3
inducing upon VEGF-C binding in solution.
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Small Angle X-ray Scattering (SAXS) is a powerful technique
used to analyze liquid samples, such as proteins in solution,
particles in solution, melts, foams, etc. The availability of
bright x-ray sources coupled to state-of-the-art x-ray optics
combined with beam conditioning hardware and photon
counting detectors allows collection of SAXS data in the home
lab without the need to travel to a synchrotron. Home labs
typically utilize Cu-Ka radiation which requires evacuation of
the beam path and therefore necessitates containment of liquid
samples in a “cell” or capillary. While quartz or glass
capillaries are the traditional choice, they are not without their
limitations, being fragile, non-uniform and producing non-
negligible background scattering. Cells have a metal super-
structure with two transparent x-ray windows and o-ring
seals. Kapton™ and mica are two of the usual choices for the
windows. In order to extract structural information of the
particles in solution the background scattering from the buffer
or solvent and the container should be subtracted properly. It
is particularly critical for solution scattering. Ideally, the exact
same container at the exact same position should be used for
both the background and the sample data collections. This
presentation will discuss alternative methods of holding liquid
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samples during SAXS measurements with an eye toward
better repeatability and ease-of-use.
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Insulin is synthesized in humans and other mammals within
the beta cells of the islets of Langerhans in the pancreas. It is
structured as a two polypeptide chains (chain A consists of 21
and chain B of 30 amino acids) linked by two sulfur bridges.
Insulin is used medically in Type 1 diabetes mellitus.

As a part of our ongoing research on the crystallization and
structural studies on human insulin derivatives [1], [2] in the
present study the zinc ions in insulin were substituted with
cobalt. Cobalt plays numerous biological roles and is essential
to all animals. It is a key constituent of cobalamin-based and
other enzymes.

Crystals of a new form of the human Co-insulin derivative
were grown by the hanging drop vapour diffusion method
using Zn-free insulin. The single crystal diffraction data were
collected at the ELETTRA Synchrotron Light Laboratory,
beam line XRD-1, to 1.23 A resolution. The investigated
insulin derivative belongs to the R3 space group (hexagonal
setting) with cell parameters @ = b = 45.87, c = 116.84 A, y =
120°. There are two cobalt ions in the hexamer, coordinated
octahedrally by three histidines and three water molecules.
The coordination is similar as in the 2Zn-insulin in the T6
form. However, the packing of the hexamers in the unit cell is
quite different than in the Zn-derivative.
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Some studies have been developed to produce derivatives of
Polyaniline (PANI) without compromising their electrical and
electrochemical properties. The incorporation of polar
functional groups or long and flexible chains in the structure
of the polymer is a common technique for preparing soluble
polymers in water or organic solvents [1,2]. The insolubility of
PANI can be attributed to the rigidity of the main chain, which

occurs due to the existence of a system of strongly conjugated
7 electrons. Electron donor substituents in positions 2 and 5 of
the rings in the main chain make it more flexible. As a result,
there is an increased solubility and decreased electrical
conductivity [2,3]. Structural aspects in polymers are still a
mystery and so continue to be an interesting researched topic
[4,5]. Understanding of the regular arrangement of polymer
materials is essential for the prediction of processing methods
and thus relates the material properties. Crystalline structure
determination of polymers, in special conducting polymers,
using conventional XRD data and Profile Matching
refinement is still scarce. Poly(o-methoxyaniline) — POMA —
was prepared by oxidation of the monomer with ammonium
persulfate in the presence of hydrochloric acid. During the
synthesis, the polymer samples were collected in different
times: 30 minutes, 3, 24 and 48 hours. POMA in powder form
was subjected to the techniques of XRD and TEM. Profile
Matching method [6] was successfully used to extract average
microstructural properties from the analysis of broadened lines
of constant wavelength diffraction patterns through a whole
profile fitting approach. The freely distributed FULLPROF
program [7] was used as a routine tool for the structural
characterization of POMA powders, checking possible
changes in cell parameters and crystallite sizes. Changes were
noted in the diffraction patterns of the polymers, suggesting an
increase in the percentage of crystallinity when the time of
synthesis is increased and the peaks of the diffractograms
become thinner and more intense with the increasing of the
time of synthesis. Were also seen changes in the morphology
of polymers, as evidenced by TEM.
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Thrombomodulin (TM) is a membrane protein distributed in
many different tissues with crucial functions in coagulation
and fibrinolysis. Enhancement of blood coagulation function
was not supposed to be through blood vessel per se, instead,
possibly through pivotal mediations by molecules like
thrombomodulin. With such involvement of TM participation,
coagulations and immune responses may be bridging in many
important aspects. The structures of TM are proposed to be
responsible for its functions. The lectin-like domain of TM
can be categorized as family containing C-type lectin, which is
strongly involved in cell adhesion and inflammations,
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