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Laser powder deposition of single-crystal Ni-based superalloys
Edson C. Santos1, Katsuyuki Kida1, RuiVilar2,
1

Department of Mechanical Engineering, Faculty of Engineering, Kyushu University, 744 Motooka, Nishi-ku,
Fukuoka, 819-0395, Japan;

2

Technical University of Lisbon, Department of Materials Science

The main purpose of this work is to study the metallurgical characteristics of René N4 and TMS138A coatings
made by laser powder deposition (LPD) onto single crystalline CMSX-4and TMS138A substrates, respectively. The
microstructure of the deposits was analyzed in the solidification condition after different temperature/time
ageing cycles in order to assess the possibility of improving high temperature strength of laser deposited
superalloys. The substrates were oriented by high resolution X-ray diffraction (HR-XRD). The crystallographic and
metallographic structures of the substrate and laser deposited material were investigated by Optical
Microscopy(OM), Scanning Electron Microscopy (FEG-SEM), Electron Backscatter Diffraction (EBSD) and
Reciprocal Space Mapping (RSM). It was demonstrated that single crystalline deposits of René N4 nickel
superalloy can be produced by laser powder deposition on single crystalline substrates. The deposits grow
epitaxially on the substrate, therefore they inherit its orientation and, for a wide range of processing parameters
value and substrate orientations, present a columnar dendritic structure consisting of an array of parallel <100>
oriented dendrites separated by subgrain boundaries, thus presenting a single crystalline structure. Heat
treatments effective for the dissolution of detrimental phases, reducing the segregation and for inducing
precipitation of g’-Ni3Al strengthening phase were demonstrated.
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Structural, magnetic, and electrical properties of quasicrystalline, crystalline,
and nanostructured samples in the Al-Cu-Fe system
M. Pillaca1, C. V. Landauro1, M. Pinto1, R. Espinoza1, J. Quispe-Marcatoma1, C. Rojas-Ayala1, V. A. Peña Rodriguez1
and E. Baggio-Saitovitch2.
1

Facultad de Ciencias Físicas, Universidad Nacional Mayor de San Marcos, Ap-Postal 14-0149, Lima 14,

Nowadays, Al-Cu-Fe is an attractive system to researchers due to this system corresponds to a new state of
matter, between crystals and amorphous phases, known as quasicrystals. Quasicrystalline phases, with long range
order but without periodicity, present unusual physical properties (such as high electrical resistance, low
coefficient of friction, high hardness, and good wear resistance) which, generally, are related to this new kind of
order. However, it was pointed out that the chemical order is also of crucial importance to define the properties
of quasicrystals. The case of the well-studied i-Al64Cu23Fe13 (i-QCs) quasicrystal is of particular importance
because a small variation of the composition means a new crystalline structure like the ω-Al70Cu20Fe10
crystalline phase. Furthermore, the nanostructuration of these samples gives us the possibility to improve their
physical properties as function of the average grain size. In the context described above, in this work we report a
comparative study of the i-Al64Cu23Fe13 quasicrystal and the corresponding ω-Al70Cu20Fe10 crystalline phase
to determine if the unusual properties of these new materials are mainly due to the aperiodic or chemical order.
These bulk samples are prepared by arc furnace and then nanostructured by means of mechanical milling in a
high energy ball milling equipment, by 5 hours. The structural, magnetic, and electrical properties of the samples
are studied employing scanning electron microscopy, X-ray diffraction, Mössbauer spectroscopy, vibrating sample
magnetization, and electrical transport measurements. The results indicate that the synthesized samples have a
high structural quality. Moreover, the average grain size of nanostructured samples decreases up to an average
value of 10 nm and 19 nm for i-phase and &#969;-phase, respectively. Also, Mössbauer spectra of nanostructured
samples indicate that the local order around Fe sites is preserved while the magnetization measurements show a
transition of a paramagnetic (ideal i-QCs) to a weak ferromagnetic behavior. Furthermore, the absolute electrical
resistance for nano-QCs is higher than the values for the i-QC in the whole temperature range. This behavior
could be associated to the formation and growth of a magnetic interstitial region after reducing the average grain
size of both samples. This idea is supported by a theoretical model for electrical conductivity which considers the
contribution of the spins to the electrical properties of the quasicrystal.
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Magnetic and chemical properties at the interface between ultrathin films of
Co2FeX and SiO2 (X=Si, Al) probed by XMCD and XPS.
Fernando A. Garcia, Luis de Lima, Abner de Siervo
Inst. Fis. Gleb Wataghin, Departamento de Física Aplicada, Unicamp
Heusler compounds are a remarkable class of intermetallic materials which attracts great interest from the
scientific community since it displays large potential for energy and device applications. In particular, the Co2XY
based Heusler alloys have been shown to be half-metallic ferromagnets, inviting the perspective of applications in
the field of magnetic tunnel junction (MTJ). It is known that the performance of MTJs is strongly affected by the
properties of the interfaces between the electrodes made up of the Heusler alloys and the intervening oxide
barrier.
Here, the magnetic and chemical/structural properties at the interface between ultra-thin films of the Heusler
alloys Co2FeX (X= Si, Al) and SiO2 are investigated by means of X-rays magnetic circular dichroism (XMCD) and Xrays photo-electron spectroscopy (XPS). The ultra-thin films, 30nm thick, were deposited on Si100 and Si111
substrates by magnetron sputtering and covered with a thin SiO2 cap, about 3nm thick, building up a half tunnel
junction geometry. Our investigation relates the fabrication process with the obtained half-junction properties
aiming to shed light on issues related with the applicability of these materials as electrodes in MTJs.
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Crystallizations and Structural Study of Montelukast Derivatives
Cinthia Antunes Corrêa1, Valéria de Oliveira2, José Ricardo Sabino
1

Instituto de Física, Universidade Federal de Goiás, Goiânia-GO, Brazil;

2

Instituto de Farmácia, Universidade Federal de Goiás, Goiânia-GO, Brazil

Commercially known as “Singulair”, sodic montelukast is the drug used for asthma treatment and other
respiratory system’s problems (DIAMANT, MANTZOURANIS e BJERMER, 2009). The drug has antagonist action of
leukotriene cysteinyl receptor CysLT(1) (CHIBA, XU, et al., 1997) on human respiratory system and is produced by
Merk. Some derivatives of Montelukast were achieved by bioconversion using microbians models and might
present action optimization, but the mechanism of this optimization keeps unknown. The interest in elucidating
the spatial conformation and the mechanism of the drug, lead to the molecular structure study by X-ray
diffraction, and for this, it is necessary a single crystal sample. Our objective is to crystallize these compounds and
analyze the molecular structure. Slow evaporation, liquid diffusion and vapor diffusion were employed for
growing single crystal samples. Selected crystals have been analyzed by X-ray diffraction and their structures were
elucidated successfully. One of the structures found was Bis-Xanthone, with IUPAC name 9H-Xanthene, 9,9’oxybis-(9Cl) and CAS number 6538-19-8, which has no crystallographic data recorded at the Cambridge
Crystallographic Data Centre (CCDC), and the other was the known fungi, bacteria and lichens metabolite,
Xanthone (ONUMA, IIJIMA e OONOSHI, 1990; MASTERS e BRASE, 2012), IUPAC 9H-Xanthen-9-one and CAS
number 90-47-1.
References
CHIBA, M. et al. Hepatic microsomal metabolism of montelukast, a potent leukotriene D4 receptor antagonist, in
humans. Drug Metabolism and Disposition, West Point, 24 abr. 1997. 1022-1031.
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Characterization of Silver Nanoparticles
Leonardo S. Silva, Erilaine B. Peixoto, Samuel G. Mercena, Edivaldo S Costa, José Gerivaldo S. Duque, Cristiano T.
Meneses
Universidade Federal de Sergipe, Departamento de Física, Campus Prof Alberto Carvalho, Itabaiana-SE.
In the present work, silver nanoparticles were synthesized through a route simple and effective preparation to
room temperature in environment aqueous, have as agent reducer the metallic copper in an oxidizer system and
reducer (oxide-reduction) in direct contact. With the intention of reducing the size of the particles were used the
agents chelatings, Triton X-100, Propylene glycol, Glycerin and sucrose. The concentration of silver nitrate
(oxidizer) it was maintained constant for all of the samples, as the metallic copper (reducer) used. The
nanoparticles were characterized structurally by the technique of diffraction of ray-X, which was confirmed to the
decrease of the size of the particles by the increase of the concentration of the agents chelating in the solution.
The refinement method Rietveld was applied to extract the structural parameters, lattice parameters, volume of
the unitary cell and the full width at half maximum of the picks. The size of the nanoparticles was calculated using
the Scherrer equation. For the system of pure silver without the use of agents chelatings was obtained a size of
approximately 70nm. On the other hand, the addition of the agents chelating provided the reduction of the size
for a value of approximately 30nm. We observed that the agent chelating Propylene glycol was it more it effective
in the decrease of size of the particles. It was also observed that the decrease of the size is practically uniform for
all the additives used.
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Predicting structures of the anti-HIV drug lamivudine with ortho-phthalic and
salicylic acids
Ariane Carla Campos de Melo, Cameron Capeletti da Silva, Marilia de Lima Cirqueira, and Felipe Terra Martins.
Instituto de Química, Universidade Federal de Goiás
Salts of the anti-HIV drug lamivudine with ortho-phthalic acid and salicylic acid as counterions were investigated
in this study to know the extent of the applicability of a rational approach for salt former choice and prediction of
multicomponent molecular crystal structures previously used to conceive lamivudine hydrogen maleate from the
saccharinate salt of the drug. In terms of hydrogen bonding functionalities and conformational rigidity, orthophthalic acid keeps strict similarity to both maleic acid and saccharin and, therefore, lamivudine hydrogen
phthalate would be expected to be isostructural with respect to the two antecedent crystal phases. However, this
prediction has not succeeded experimentally. Not only the packing of the (lamivudine)+(ortho-phthalic acid)—
ionic pairs but also the drug conformation were not similar to those of the hydrogen maleate and saccharinate
salts, even though all these three salts crystallize in the same orthorhombic space group P212121 with similar unit
cell metrics. Moreover, this structure prediction failure does not necessarily mean that such crystal engineering
approach is not applicable for the hydrogen phthalate salt, only it can have reflected a crystallization condition. As
expected from the fact that there is a hydroxyl group in the ortho-position of salicylic acid instead of a carboxyl
moiety in ortho-phthalic and maleic acids, lamivudine salicylate crystallizes in the monoclinic space group P21 as a
monohydrate whose structure differs from those of the hydrogen maleate and saccharinate salts.
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Análise Le Bail no estudo de transições de fase em ligas Heusler do tipo
Ni2MnGa
Tiago Gonçalves Santos1, Ivair Aparecido dos Santos2, Airton Abrahão Martin1 and Luiz Fernando Cótica2
1

Universidade do Vale do Paraíba

2

Universidade Estadual de Maringá

Este estudo apresenta os resultados obtidos com a produção e caracterização das ligas Heusler Ni50+y(Mn25xFex)Ga25-y preparadas pela técnica de moagem de alta energia, seguida de um posterior tratamento térmico.
Do ponto de vista estrutural, as amostras produzidas foram caracterizadas por difratometria de raios-X, Os
padrões de DRX foram obtidos a temperatura ambiente, no difratômetro Shimadzu XRD-6000 com radiação CuKα
(λ = 0,15418 nm) nas seguintes condições: 40 kV e 30 mA com passo de 0,02° em 2theta com um tempo de
contagem de 2 s por passo. Os difratogramas foram analisados no programa X’pert High Score Plus e comparados
com as fichas cristalográficas do JCPDS, os padrões foram enão refinados pelo método Lebail usando o software
Fullprof. Os resultados indicaram a presença tanto da fase austenitíca quanto da martensíticas do tipo NM, para
as amostras como moídas, e 7M para as amostras tratadas termicamente, após 3 horas de moagem. Também foi
possível identificar a presença de fases secundárias do tipo MnO nas amostras sem ferro, e da fase Ga4Fe3 nas
amostras dopadas com ferro. O método de moagem em moinho do tipo vibratório é uma rota adequada para a
produção destas ligas a temperatura ambiente, tanto na fase martensítica, como austenítica.
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Stability study between cathode-electrolyte fuel cell solid oxide intermediate
temperature
Sebastian Davyt, Leopoldo Suescun, Santiago Vazquez
Fac. Quimica - UDELAR
One of the challenges today is to obtain clean energy sources and diversifying them. The cells of solid oxide fuel
cell (SOFC for short) represent a promising alternative to presenting high efficiency and versatility regarding
possible to use fuels. One of the determinants of the feasibility of the SOFC is its shelf life, essentially affected by
chemical transformations that occur due to the high temperatures occurring in the components. This paper seeks
to elucidate the different types of reactions between composite materials Ba0.5Sr0.5Fe1-xCoxO3-d(BSFC55YX X =
10x, Y = 10-X), reported as potential cathodes for IT-SOFC [1] and electrolytes of Ce0.8Sm0.2O1.9 (CDS),
Ce0.88Gd0.12O1.94 (CDG) and Zr0.92Y0.08O1.96 (YSZ). The materials were obtained by gel combustion assisted
[2] with EDTA-NH4NO3 and subsequent heat treatment, except that the YSZ is commercial (Sigma). For this study
were intimately mixed in mortar and pressed into pellets with different respective cathode electrolyte and having
equal weights for greater surface contact and possible interactions accelerate. Then they were exposed to heat
treatments at 800 ° C in air. Both starting materials as after successive heat treatments were studied by
diffraction of X-ray powder. In the X-ray powder diagrams of BSFC5555-CDS mixture after heating at 24 is
observed the formation of a shoulder at high angles BSFC5555 peaks which becomes clearly identifiable peak
after 45 hours. This phase has been identified as likely SmBa(Fe/Co)2O5+d similar to SmBaFe2O5.6 (PDF# 898170)[3] suggesting that total reaction occurs between cathode and electrolyte components. This study was
funded by ANII: SV initiation scholarship and FSE_2009_1_51 project. References:
[1] Z. Shao, S.M Haile, Nature 431 (2004) 170-173.
[2] Z. Shao et al. Progress in Materials Science, 57 (2012) 804-874
[3] P. Karen, P.M. Woodward, J. Mater Chem 9 (1999) 789.
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Atenolol tablets: solid characterization by DRXP
Simone Toledo Bonemer De Salvi, Selma Gutierrez Antonio, Carlos de Oliveira Paiva Santos
Instituto de Química - Universidade Estadual Paulista
Atenolol belongs to a group of medicines called beta-blockers. It is used in a treatment of hypertension, control
irregular heart beat and angina, to prevent heart attack. Atenolol shows two crystalline structures known: (R,S)atenolol [1] and S-atenolol [1]. X-ray powder diffractions are a good tool for identification of crystalline
pharmaceutical products. In this work the characterization of the atenolol present in tablets available in Brazilian
market using x-ray powder diffraction was investigated, comparing the Rietveld [2], Le Bail [3] and Pawley [4]
methods. It was used tree tablets from different fabricants (a reference 25mg and two generic forms 25mg) and
the data was obtained using Rigaku RINT2000 diffractometer copper rotate anode. The refinements were
performed using TOPAS Academic v.4.1. software [5]. The results showed that all tablets have the racemic form
(R,S-atenolol). The reference formulation exhibited excipient carbonate magnesium, the one of the generic
tablets showed lactose and talc in crystalline form too. The results showed that the tree methods (Rietveld, Le
Bail and Pawley) were efficient on identification of the pharmaceutical crystalline form of the active principle.
References:
[1] De Castro R.A.E. et al. Cryst Growth Des, 2007, 7, 496.
[2] Rietveld H.M., J Appl Crystallogr., 1969, 2, 65.
[3] Le Bail A., Duroy H. and Fourquet J. L. Master Res Bull, 1988, 23, 447.
[4] Pawley G.S., J Appl Cryst, 1981,14, 357.
[5] Coelho.A., Software Topas Academic v.4.1. 2007.
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Mineralogical quantification of horizon A silt and clay fractions of a Cambisol
(Inceptisol) under fallow
Wellington Luis de Almeida1, Gustavo Miguel Bittencourt Morski1, Neyde Fabíola Balarezo Giarola2, Sérgio da
Costa Saab2 and André Maurício Brinatti1
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Departamento de Ciência do Solo e Engenharia Agrícola – UEPG

This work presents results of the quantification of minerals present in the horizon A clay and silt fraction of a
Cambisol (Inceptisol) in the region of Irati, Paraná – Brazil, using the Rietveld Method. In general, the study on the
mineralogy of silt and clay fractions is necessary because the particles of these fractions play a great role in the
soil physical and chemical behavior. Besides that, in the present study, a soil under fallow is used as control,
whose mineralogical characterization aims to enable comparisons with similar results from soils found in the
same region, which is responsible for the highest rice, beans and sweet corn yield in Paraná. X-ray diffraction
(XRD) was employed, using a Diffractometer RIGAKU, model: Ultima IV, with Cu Kα; radiation; 30 kV; 100 mA;
divergence slit = 1° , horizontal divergence slit: 10 mm, scattering slit = 1°; reception slit: 0,15 mm; in a step-bystep scanning mode, with 0,02 °step, and 5 s sampling time, extension from 2θ i = 5.00° to 2θ f = 100.00 to
identify the mineral, and the data obtained was used in the Rietveld refinement, which was carried out through
the GSAS. The XRD and the Rietveld Method identified the following minerals: Quartz [21.11(6)%], Muscovite
[42.9(1)%], Caulinite [28.0(1)], Goethite [5.45(9)%] and Rutile [2.38(7)%], in the clay fraction, and Quartz
[85.91(6)%], Muscovite [8.9(2)%], Rutile [1.03(5)%] and Anatase [4.2(1)%] in the silt fraction. The refinement
quality parameters were: Χ²=1.895 and R(F²)=3.87% for the clay fraction and Χ²=1.859 and R(F²)=8.71% for the silt
fraction. As it is a control soil, the result presents mineralogical characteristics which enable the comparison with
other soils from the same region, since they are similar. Thus, the identification and quantification of minerals, in
each fraction of the soil under study, are indicative of the mineral composition and the respective crystalline
structure of each mineral present in the other Cambisol (Inceptisol) in the region, thus, confirming results of
previous studies.
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Crystallographic studies of a cellulase from Xanthomonas campestris pv.
campestris str. ATCC 33913 [XCC1752]
Evandro Ares de Araújo1, Marco Antonio Seiki Kadowaki2, Atílio Tomazini Junior2, Igor Polikarpopv2
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Universidade Federal de São Carlos

2

Universidade São Paulo

Waste materials from agriculture, industrial and forest are biomass sources available for processing in second
generation biofuels. These are the raw material necessary to convert cellulose to fermentable sugars
components. A variety of microorganisms such as bacteria and fungi can depolymerize biomass cellulose to
glucose. The superfamily glycoside hydrolases-GH- (EC 3.2.1.) is a widespread group of enzymes which hydrolyse
the glycosidic bond between two or more carbohydrates or between a carbohydrate and a non-carbohydrate
moiety, according to classification suggested by Henrissat¹. The structural features of glycoside hydrolase from
family 74 are not well understood, there are only 4 characterized structures deposited in the Protein Data Bank
(PDB). These cellulases have been found in plants, fungi and bacteria². In this study GH74 proteins from bacteria
will provide a comparison between the same kind of proteins in bacteria and fungi and analyze the importance of
domains and their linkers. The structural crystallography provides a convenient tool to derive mechanistic
information of these enzymes and complements the enzymatic assays. Crystals were obtained by the hanging
drop method with protein solutions at 42.3 mg.mL-1 in 100 mM NaCl and 50 mM Tris-Base at pH 8. The
crystallization condition and temperature were: 100 mM sodium cacodylate, pH 6.5, 18% PEG 8000, 200 mM
calcium acetate and 18 °C, and the crystals exhibited hexagonal geometry. A complete data set was collected at
beamline MX2 at the National Laboratory of Synchrotron Light (Campinas, Brazil) with a resolution of 2.0 Å, way
X-ray diffraction. The data set was integrated and scaled with CCP4 suite package³. At the moment, the structure
is being refined for subsequent deposition in PDB, and the functional testing is underway.
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Crystal and Molecular Structure Analyses of a Pectolinarigenin polymorphous
Rafael Victor Helerbrock de Melo, José Ricardo Sabino
Instituto de Física - UFG, Campus Samabaia
Flavones are polyphenolic compounds derivate from Flavonoids. In this class of compounds is common the
occurrence of polymorphism [1]. This class of compounds is usually found in flowers, fruits and vegetables.
Pectolinarigenin is a flavone that may be found in Linaria Vulgaris leaves, Teucrium pilosum extract, and Cirsium
chanroenicum extract, its anti-inflammatory activity was already reported in the literature [2].In this work we
present the x-ray single crystal structure analysis of a polymorphous of a flavone compound named 5,7Dihydroxy-6,40-dimethoxyflavone (C17H14O6). The molecular conformation is stabilized by two O—H•••O
intramolecular hydrogen bonds. The crystal packing is mediated by π- π stacking interaction involving benzopyran
and benzene rings with centroid distance equal to 3.645 Å. In addition, the crystal packing shows
centrosymmetric dimers connected by O—H...O short contacts. A colourless needle-like crystal with dimensions
of 0.030 mm x 0.070 mm x 0.390 mm was submitted to X-ray structure analysis. The data collection was
performed using Mo-Kα; radiation at 313(2) K. A total of 20220 reflections were collected of which 2816 were
symmetrically independent (Rint=0.0569), and 1991 reflections were greater than 2θ. The molecule crystallizes in
the orthorhombic space group P212121, with Z=4. Model refinement was performed by full matrix least squares
on F2 with final residuals R1= 0.0457, wR2= 0.0981 for observed data with I > 2θ(I) and R1=0.077, wR2=0.111 for
all data. The final unity cell geometrical parameters were a = 3.9396(4) Å, b = 12.2968(13) Å, c = 28.651(3) Å, and
volume=1388.0(3) Å3.
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Solving the crystal structure of U6Fe5Al8Si9 by electron crystallography
V. Y. Zenou1 , G.L. Cascarano2
1

Department of Materials Engineering, Ben-Gurion University of the Negev, Beer- Sheva 84105, Israel

2

Institute of Crystallography (CNR), Bary, Italy

The crystal structure of U6Fe5Al8Si9 was solved by electron crystallography, both selected area electron
diffraction (SAED) and high resolution (HREM) image, taken along the [0 0 1] direction. The differences between
the atomic positions found by SAED and HREM images to those found previously by X-ray powder diffraction were
0.11 and 0.07 Å, respectively.
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Synthesis and characterization of the series Ba0.5Sr0.5Fe0.8M0.2O3- δ (with
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Solid-oxide fuel cells (SOFCs) are a promising power generation technology characterized by high energy
conversion efficiency and low pollutant emission [1]. Traditional SOFCs are based on La1-xSrxMnO3-δ as cathode,
a thick YSZ membrane as electrolyte and a cermet of YSZ/Ni as anode to operate at typically 1000°C. However
there is a general trend to try to decrease the operation temperature (<800°C) in order to lower the prices of
these devices for commercial use. Unfortunately the reduction of oxygen is a process with high activation energy,
so that the decrease in operating temperature leads to a sharp increase in cathode polarization resistance of the
traditional on La1-xSrxMnO3- δ. Then search for Intermediate Temperature-SOFC has focused on obtaining new
cathodes with good electrochemical performance at lower temperatures. Perovskite-type mixed ionic and
electronic conductors (MIECs) have been strongly investigated as potential cathodes operated in the intermediate
temperature range, which tend to exhibit higher ionic conductivities than LSM owing to a greater concentration
of oxygen vacancies. Many researchers have investigated the compounds of general formula
Ba0.5Sr0.5Fe0.8M0.2O3-δ; (with M= Fe, Co, Cu, Zn, Al) as candidates for IT-SOFC due to its high performances [25]. In this work we have carried out the synthesis of the series Ba0.5Sr0.5Fe0.8M0.2O3-δ with (M=Mn, Fe, Co, Cu,
Zn and Al) by the Gel Combustion method using EDTA as fuel and NH4NO3 as combustion aid. The stability of this
compounds and the structural characterization have been performed by X-Ray powder diffraction of conventional
source and the data treatment was performed by Rietveld method. Determination of oxygen stoichiometry in
these mixed-valent perovskites was made by Iodimetric Titration. Preliminary results will show the synthesis and
structural characterization of these series. This work was financed by ANII: “Beca de iniciación” of Santiago
Vázquez and Proyect FSE_2009_1_51.
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Universidade de São Paulo
Nuclear receptors are a family of ligand activated trancription factors that regulate gene transcription in response
to ligands and are involved in several aspects of human physiology and metabolism. Peroxisome proliferator
activated receptor γ; (PPAR γ) is involved in a range of distinct physiological processes including the regulation of
adipogenesis, glucose homeostasis, lipid metabolism and inflamatory responses and it has been identified as a
molecular target in the treatment of several diseases as diabetes type II. PPARγ has a large binding pocket that
permits that a wide range of ligands can bind to this receptor. This variety of ligands can induce differential
interactions with coregulatory factors that will be translated into a specific biological response. In this study,
PPARγ was characterized in the presence of nonsteroidal anti-inflamatory drugs - NSAIDs by functional assays and
protein crystallography. NSAIDs showed different profiles of activation and they can promote adipocyte
differentiation. We solved the crystal structure of PPARγ; in complex with diclofenac,indomethacin and sulindac
sulphide and the structure revealed different binding modes for these ligands that may be correlated with their
profile of activation.
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Diffraction enhanced imaging is a well-established technique that has been employed in distinct scientific areas,
such as biology [1], materials science [2], medical sciences [3,4], and archeology [5]. This technique permits to
determine structural details of the biological tissue that is not possible to conventional radiography. X-ray
absorption, refraction, and ultra-small angle scattering (USAXS) are the three main features resulting from
radiation–matter interaction processes to which ABI methods are sensitive. By rocking the analyzer crystal
through the Bragg diffraction condition, it is possible to enhance selectively each one of these features, since they
occur at distinct angular ranges. However, their contributions in the acquired images of the diffracted beam still
appear overlapped, even at different angular positions of the analyzer’s rocking curve (RC). To extract the exact
amount of absorption, refraction, and scattering taking place as the beam crosses the sample, multiple images
acquired as a function of the RC angle are, therefore, needed for further processing via deconvolution algorithms.
In high-flux synchrotron sources where several images can be quickly recorded, a linear deconvolution algorithm,
known as the diffraction-enhanced imaging (DEI), has been used in a geometric optics approximation, where the
intensity variation during the RC is considered to be linear with the angular displacement of the beam.
Ophthalmologic diseases have been studied by using, among other techniques, the ABI. The ABI proved to be
useful to identify different structures in healthy and diseased (with cataract) crystalline lenses. Also,
microcalcifications were found in experiments developed with higher energies [6]. In this work, we have
implemented an IDL software routine to determine of calcified regions in the crystalline lenses using X ray highresolution images.
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(1997) 5878.
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Depression is a common mental disorder that has become a public health priority due to incidence, prevalence,
mortality and economical costs. Selective Serotonin Reuptake Inhibitors (SSRI) are a class of antidepressant drugs
which have been shown therapeutic benefits and reduced side effects in the treatment of depression [1].
Furthermore, they are the most used and prescribed drugs in the world. Fluoxetine (FLX), C17H18F3NO, and
Paroxetine (PRX), C19H20FNO3, are potent SSRIs being pharmaceutically administered in the hydrochloride form.
Since different solid forms of the same active pharmaceutical ingredient (API) exhibiting different physicochemical
properties, the development of salts can be an important strategy in improving the solubility and consequently
the quality, efficacy and safety of these APIs [2]. In this sense, we present here the crystal structures of Paroxetine
and Fluoxetine salt nitrates. Both were prepared by stoichiometric precipitation of chlorine using AgNO3. The
obtained solids were characterized by single crystal X-ray diffraction. Paroxetine nitrate (PRX+NO3-●H2O)
crystallizes in the non-centrosymmetric space group C2. The PRX+NO3- unit propagates along the b axis via N1H1●●●O3 and N1-H2●●●O2 [x,+y-1,+z] hydrogen bonds. This arrangement produces voids filled with water
molecules linked by hydrogen interactions to the NO3- anion. The water molecules play an important role in the
stability of the crystal since they reduce the ionic repulsion between the adjacent nitrates ions. The PRX assumes
slight conformational discrepancies in the angle between piperidine and ketone group. This flexibility and the
increase number of hydrogen bonds of the ion NO3- provided a large unit cell when comparison with the
respectively hydrochloride form. The Nitrate Fluoxetine (FLX+NO3-) crystallizes in a non-centrosymmetric space
group Pca21 with two independent FLX+ in the asymmetric unit. The conformers (FLX+ (a) e FLU+ (b)) differ by
rotation of 180&#730; in the orientation of amine group. These minimal states are the rule of coexistence of two
conformers in the same lattice. Similarity, the arrangement of them generates vacancies which the nitrate is
present. In addition, the connectivity NO3-(a) ●●●FLX+(a) ●●●; NO3-(b) ●●●FLX+(b) generates an infinite chain
along a axis. The ionic volume of NO3- and structural differences of theses salts indicates the possibility of
increase of solubility when compared with the respectively hydrochlorides forms.
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Study of mefloquine hydrochloride polymorphism by means of X-ray powder
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The mefloquine hydrochloride (R,S-erythro-α-2-piperidyl-2,8-bis (trifluoromethyl)-4- quinoline-methanol
hydrochloride) is an effective antimalarial agent. It is known that the physical-chemistry properties and biological
activity are influenced by different crystalline forms of a drug, which may affect its stability and, in some cases,
the bioavailability of the final product. Therefore, it is of great importance the identification, and consequent
quantification of phases, of possible polymorphs of pharmaceutical compounds. One of the most important
techniques for this control is the X-ray powder diffraction (XRPD). By means of this technique it is possible to
characterize and quantify the polymorphs of a particular drug that are in powder form. When using together with
the Rietveld method of refinement of crystal structures their mass fractions can be quantified in samples
presenting more than one crystal structure; however, their crystal structures must be known. In this work, four
samples of raw materials from different lots of mefloquine hydrochloride (named “A”, “B”, “C” and “D”) were
studied by means of X-ray powder diffraction (XRPD) and complementary techniques (Thermogravimetric Analysis
(TGA), Fourier Transform Infrared Spectroscopy (FTIR) and Optical Microscopy (OM)). The Topas Academic v.4.1
software program was used to perform the Rietveld refinements. Two samples of mefloquine hydrochloride (“A”
and “B”) crystallized under a triclinic space group (Pī and sample “C” crystallized under a tetragonal space group
(P42/n). The crystal structure of sample “D” still remains unknown. A simulated annealing algorithm will be
employed in an attempt to solve its crystal structures, with subsequent Rietveld refinement of the final structure.
The OM images displayed that the samples presented differences in morphology and large distribution of particle
sizes. The FTIR data indicated differences between spectra of all samples especially in the region from 1200 cm-1
to 1100 cm-1. The TGA data revealed all samples presented different mass losses. The use of several techniques
expanded the knowledge of mefloquine hydrochloride polymorphs.
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The objective of the present work is to contribute substantially to the understanding of the physical properties of
BaTiO3 ferroelectric ceramics modified with a rare earth element (Sm+3) viewing the use of such materials in
practical applications. The ceramics were obtained from the polymeric precursor method according to the
stoichiometric formula Ba1-xSmxTiO3, where x=0, 0.001, 0.002, 0.003 and 0.005. Such a synthesis method shows
several advantages, when compared with others commonly used sintering methods, such as low treatment
temperatures, low levels of contaminations, high stoichiometric control and homogenization and the possibility
for obtaining nano-metric scaled powders. The physical properties were investigated from structural,
microstructural and electric characterization by using the x-ray diffraction (DRX), scanning electronic microscopy
(SEM) and impedance spectroscopy techniques. The obtained results revealed a strong dependency of the
physical properties on the rear earth concentration.
ACKNOWLEDGEMENTS: CNPq and FAPEMIG for the financial support.
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Structural characterization of BaFe12O19 based multiferroics ceramic
composites
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Ferroelectric and ferromagnetic materials have been widely studied in the last decade especially when connecting
the two ferroic properties shown for each system, resulting in the so-called multiferroics materials. The
development of such materials may be important because there is a combination of two types of memories, i.e.
FeRAMs and MRAMs,showing fast low-power write peration and magnetic non-destructive read operation. Using
this perspective, ceramic composites based on the BaFe12O19 (BF) ferromagnetic and PbZryTi1-yO3 (PZT)
ferroelectric systems have been synthesized from the conventional sintering solid state reaction method. The
physical properties of the obtained ceramic composites, labelled as BF–xPZT, were investigated taken into
account the influence of the PZT concentration, for the y/1-y=65/35 composition. The structural properties have
been investigated from the x-ray diffraction (DRX) technique, verifying the desired phase’s formations. The
detailed analyses of such characterizations will allow the optimization of the physical properties of the BF–xPZT
composites, viewing to better conduct further studies on the magnetoelectrical coupling, a key feature of
multiferroics systems, opening the possibility for designing novel functional materials.
ACKNOWLEDGEMENTS: CNPq and FAPEMIG for the financial support.
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Análise de anti-hipertensivos através da técnica de difração de raios-X por
policristais e do método de Rietveld
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A hipertensão arterial é o principal fator de risco para problemas cardíacos além de aumentar a possibilidade do
paciente vir a desenvolver doenças renais, derrames e aneurismas, é responsável por um elevado número de
internações e óbitos em nível nacional e mundial. Os medicamentos para controlar a doença fazem parte da
Relação Nacional de Medicamentos Essenciais (RENAME) que conta com uma lista de medicamentos para
combater as doenças mais comuns que atingem a população brasileira[1]. A presença de formas cristalinas
diferentes para um mesmo fármaco pode alterar algumas propriedades físico-químicas como solubilidade, que
implica afetar sua dissolução bem como a biodisponibilidade do princípio ativo no organismo comprometendo a
eficácia clínica do medicamento[2]. Assim, faz-se necessário o uso de técnicas para a identificação e quantificação
destes polimorfos. O presente trabalho relata alguns estudos recentes obtidos para os medicamentos antihipertensivos que constam na lista do RENAME por meio das técnicas de difração de raios X por policristais,
utilizando o método de Rietveld para o refinamento das estruturas cristalinas, Infravermelho por transformada de
Fourier (FTIR), Microscopia eletrônica de Varredura (MEV) e Calorimetria diferencial de Varredura (DSC).
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Crystal structure characterization of rifampicin and isoniazid raw material by
means of X-ray powder diffraction and the Rietveld method
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Organic molecules, particularly pharmaceuticals, can be obtained in more than one form or crystal structure,
property that is known as polymorphism [1]. Although an active substance exists in two or more crystalline forms,
only one of these forms is thermodynamically stable at a given temperature and pressure. The other forms would
convert in a stable form with time [2]. In this work, the structures of the active pharmaceutical ingredients (API)
of isoniazid and rifampicin, both used in the treatment of tuberculosis, will be discussed. The isoniazid (INH) has
chemical formula C6H7N3O and molecular weight 137,14 g.mol-1; rifampicin (RMP) has chemical formula
C43H58N4O12 and molecular weight 822,94 g.mol-1 [3]. For the characterization of solid polymorphs the X-ray
powder diffraction (XRPD) has been the most widely used technique primarily because it allows high precision in
the results of the crystal structure; also, it allows the study of systems with more than one phase and, therefore,
different polymorphs of a drug can be identified [4]. Moreover, when using XRPD data together with the Rietveld
method of refinement of crystal structures, quantitative phase analyses of known structures become feasible. It
was observed that INH does not show polymorphism; it crystallizes in an orthorhombic system (space group
P212121). Moreover, RMP has two polymorphic forms, Form I and Form II. Form I crystallize in a monoclinic
system (space group C121), while Form II also crystallizes in a monoclinic system, but with the space group P1211.
Work supported by FAPESP (proc. nº 2008/10537-3), CNPq (proc. nº 309811/2009-0 and 477296/2011-4) and
PPG-Nano-UFABC.
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Crystal structure characterization of magnesium stearate samples by X-ray
powder diffraction
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Many pharmaceuticals exhibit polymorphism, which means that a single substance can exist in more than one
crystalline form [1]. As well as the pharmaceuticals, excipients can also display polymorphic transformations,
being a worrying factor for the pharmaceutical industry. In this way, the choice of appropriate excipients for a
certain formula is essential to the therapeutic efficacy of the final product [2]. The X-ray diffraction assumes many
functions in pharmaceutical analyses. The X-ray powder diffraction (XRPD) is a powerful tool in the study of
polymorphic forms and a large quantity of pharmaceuticals and excipients can be simultaneously identified and
quantitative phase analyses of such polymorphs can be obtained by the Rietveld method[3] of refinement of
crystal structures. In this work, it will be discussed some preliminary results of different samples of magnesium
stearate, which is one of the most frequently used lubricant excipient in tablets and capsules. The results point to
the possible existence of polymorphism and impurities between different lots of magnesium stearate. Although
the technique of XRPD is the main tool used in this work to the study of polymorphism, analyses by differential
scanning calorimetry (DSC) have been carried out and are in accordance with the results obtained. It is
noteworthy that these differences between the samples of magnesium stearate from different batches are still
being studied and may serve as a subsidy to manufacturers of medicinal products that utilize this excipient in their
formulations.
Keywords: polymorphism, X-ray powder diffraction, excipients, magnesium stearate.
Work supported by FAPESP (proc. 2008/10537-3), CNPq (procs. 309811/2009-0 and 477296/2011-4) and PPGNano – UFABC.
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Ferroelectric materials exhibit reversible spontaneous polarization, that is to say, the polarization is not zero in
the absence of an electric field and the direction of this polarization can be reversed by applying an alternate (AC)
electric field. Between several ferroelectric systems, the based lead zirconate titanate (PZT) system probably is
the most studied material because of its excellent physical properties, such as, high electromechanical coupling
factor, high dielectric permittivity, low dielectric losses and others excellent features, which directly depend on
the composition. The present work aims the investigation of the structural properties on lanthanum modified PZT
system(PLZT) for several doping concentrations. The results were conducted to study the influence of the
lanthanum content on the structural characteristics, by considering the effect of an heterovalent ion substitution
on the A-site of the perovskite structure, where the La3+ ion substitute the Pb2+ one.
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Structural, microscopic and Mössbauer spectroscopy characterization of goldcoated magnetite nanoparticles
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Core/shell gold-coated Fe3O4 nanoparticles (NPs) are interesting for magnetic, optical, and biomedical
applications, because the unique combination of nano-scaled magnetic cores and functional shells. Several
methods have been proposed to synthesize Fe3O4/Au nanostructures attempting to control the particle size,
shape, and surface properties. In this work, we present the study of uncoated and Au-coated Fe3O4 NPs. NPs
were synthesized by a co-precipitation method. The gold coating process of the Fe3O4 NPs was performed by
adding Au precursor ions directly to a boiling solution of both sodium citrate and Fe3O4 NPs. The uncoated and
Au-coated Fe3O4 NPs have been characterized by using X-ray diffraction (XRD) and transmission electron
microscopy (TEM) techniques. The XRD data analyses reveal the formation of the magnetite phase and provide a
mean crystallite size of DXRD ~ 7 and 8 nm for the uncoated and Au-coated NPs, respectively. These sizes have
been corroborated by TEM images. 297 K Mössbauer spectrum of the uncoated NPS is consistent with a
superparamagnetic behavior, which is not observed in the spectrum at 77K. Similar results are observed for the
Au-coated NPs and suggest that the gold coating does not modify the hyperfine properties of the Fe3O4 NPs.
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Perovskites possess high values for ε and are widely used in such technological applications. The dielectric
constant of a material is related to the polarizability α, in particular the dipole polarizability (an atomic property),
which arises from structures with a permanent electric dipole that can change orientation in an applied electric
field [1]. The purpose of this study is to examine rigorously the impurity effect on structural properties of the
CCTO material using conventional sol-gel synthesis in order to identify or exclude possible mechanisms. X ray
diffraction (XRD) patterns of pure, Cobalt (Co) and Erbium (Er) [2] doped CCTO ceramics with different doping
concentrations were taken and analyzed in detail. The major planes corresponding to (200), (013), (222), (321),
(400), (422) and (440) were found to be matched with Cubic CCTO. The behavior of lattice parameter, Crystallite
size and lattice (micro) strain were also calculated by Williamson-Hall plot for both pure and doped materials. The
above parameter was analyzed using crystallographic software. The effect of crystallographic parameters by the
doped material will be presented. Few hints will be given on how structural behavior affects dielectric properties.
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Study of the influence of different fuels in the structural properties of samples
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No presente trabalho foram sintetizadas amostras de La2NiO4. Este composto pertence a família RudllesdenPoppoper (An+1BnO3n+1, onde A geralmente é um elemento Terra Rara e B é um Metal de Transição). A
estrutura cristalográfica destes compostos é similar à uma perovskita, diferindo apenas na adição de uma camada
AO extra. Estes compostos apresentam simetria tetragonal, com grupo espacial I4/mmm. As amostras que
estudamos foram sintetizadas pelo método de reação de combustão no qual uma solução aquosa é obtida
contendo sais dos metais desejados e um combustível. A combinação de nitratos com o combustível provoca a
ignição auto sustentável da mistura, da qual resulta um pó, que pode ser uma fase única de composto desejado,
ou pode ainda ser uma combinação de óxidos metálicos que necessita de posterior tratamento térmico. Um dos
pontos chaves neste tipo de reação é o combustível e foi neste sentido que desenvolvemos nosso estudo,
buscando investigar a influência do combustível usado e da concentração do mesmo nas propriedades estruturais
do composto. Utilizamos três combustíveis distintos: ureia, glicina e acido cítrico. Cada combustível foi testado
em três diferentes razões combustível/comburente. Também produzimos uma amostra utilizando o método de
reação de estado sólido, para efeito de comparação com as demais. Todas as amostras foram sintetizadas a
1100°C/12h em atmosfera aberta e posteriormente foram caracterizadas estruturalmente pela técnica de
difração de Raios X. Os padrões de difração indicam que em todos os casos houve formação de fase única do
La2NiO4. Utilizamos o refinamento Rietveld para ajustar os padrões experimentais, do qual obtivemos os valores
dos parâmetros de rede, que em média estão em torno de: a=b=3,85Å e c= 12,67Å. Dos resultados de largura a
meia altura dos picos de difração, obtidos do refinamento, utilizando a fórmula de Sherer, foi possível calcular o
tamanho médio das partículas. Observamos que houve uma diminuição significativa do tamanho das amostras
produzidas com reação de combustão, em relação a amostra obtida por reação de estado sólido, a qual
apresentou um tamanho médio de partícula de 110 nm. Utilizando ureia como combustível, obtivemos 80 nm
como menor tamanho médio, o que ocorreu na razão 2/1. Com o combustível glicina o melhor resultado ocorreu
na razão 0,75/1 com a qual obtivemos um tamanho médio de partícula de 74nm. Enquanto que utilizando acido
cítrico o tamanho médio das partículas ficou em 63nm, com a razão 3/1. Este foi o nosso melhor resultado, no
qual conseguimos reduzir em 57%, aproximadamente, o tamanho médio das partículas em relação a amostra
massiva. Em breve o estudo será complementado com outros combustíveis e com adição de um novo parâmetro:
o pH da solução. Além destas novas amostras a complementação do trabalho também será feita com medidas de
Microscopia Eletrônica de Varredura para que seja possível discorrer sobre a influência do combustível na
morfologia das partículas.
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The RNA polymerase from Mycobacterium tuberculosis is a validated drug target and numerous polymorphisms
in its sequence are related to antibiotic resistance and compensatory adaptations. In consequence, the structural
and biochemical studies on this enzyme are of very high interest for the development of new treatments and the
understanding of current antibiotic resistance. The biotinylation of C-terminus of beta-prime subunit has been
proved a successful strategy for the immobilization of bacterial RNA polymerases on the surface of polystyrene
beads. We aim to immobilize the MTB-RNAP on optically-trapped beads in order to follow its transcription at the
single-molecule level in Lima. Subunits from RNA polymerase of M. tuberculosis were overexpressed in three
individual recombinant Escherichia coli cultures. Alpha, beta and beta prime subunits were tagged with 6
histidines at N-terminal end, and an Avitag was added to the C-terminal of the beta prime subunit. In vivo
biotinilation of beta prime subunit was confirmed by dot blot technique. After nickel column purification, all
subunits were kept in 8M urea and their purities verified by mass spectrometry analysis. These subunits were
combined in a molar ratio of 2:1:1 for alpha, beta and beta in a dialysis bag for a reconstitution reaction. The urea
concentration was decreased from 8M to 0M in 8 dialysis steps. A protein complex was purified by gel filtration
from the dialysed sample, which contained alpha beta and beta prime subunits as shown by SDS-PAGE and size
exclusion chromatography with superdex S75. According to a sephacryl S-300 chromatography the complex has a
higher molecular weight (> 1 000 Kda) than expected (364Kda). This unexpectedly high molecular weight meant
that a nonspecific aggregation of subunits occurred and alternative strategies will be needed for the correct
assembly of the functional enzyme. It is likely that the presence of multiple tags hindered the correct folding and
assembly of the subunits. Alternative reconstitution experiments are in progress. Further assays include the
removal of histidine tags, the prevention of non-specific aggregation and the presence of soft detergents.
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Estudo da estrutura cristalina do albendazol com o uso da difração de raios X
Kelly Cristina de Lira Lixandrão e Fabio Furlan Ferreira
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O albendazol é um fármaco benzimidazólico prescrito para o tratamento de verminoses, estando entre os agentes
anti-helmínticos mais eficazes. A literatura reporta a existência de duas formas polimórficas - I e II, sendo a
primeira definida como o polimorfo metaestável à temperatura ambiente. Polimorfismo é a propriedade de uma
substância de se cristalizar em mais de uma forma ou estrutura cristalina. Estas variações podem causar
alterações nas propriedades físico-químicas e provocar diferenças entre os polimorfos como: forma, solubilidade,
densidade, faixa de fusão, entre outras consequências, levando a formulações que não apresentam eficácia
desejada ou até mesmo sendo tóxicas em alguns casos. Neste trabalho foram estudadas as propriedades
estruturais do albendazol, utilizando dados de análises térmicas (calorimetria exploratória diferencial e análise
termogravimétrica), espectroscopia na região do infravermelho com transformada de Fourier, microscopia
eletrônica de varredura e difração de raios X por policristais. Utilizando o método de Rietveld de refinamento de
estruturas cristalinas, com os dados obtidos por difração de raios X, em uma das amostras, a amostra Alb1,
obteve-se a identificação dos polimorfos nela existentes.
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Magnetic multilayers have attracted much attention due to their relatively novel properties, which make them
suitable for a variety of applications. In particular, the perpendicular magnetic anisotropy that is a peculiar
property of magnetic multilayers whose interest is mainly due to its possible exploitation in the field of magnetic
and magneto-optic recording. It can be phenomenologically described as an extra surface-anisotropy contribution
due to the symmetry break at the interfaces. For this reason, it is strongly influenced not only by the elemental
thickness and the repetition number of the magnetic layers, but also by the interface quality and the growth
conditions. On the other hand, there are a few studies about aperiodic magnetic multilayers. Studies of the
magnetic Fibonacci sequences have been reported in rare-earth Gd-Y multilayer, where the interlayer coupling
strength can be tuned by the thickness of the Y layers. In this work, it is presented preliminary results of the
structural characterization of periodic and aperiodic Co/Au magnetic multilayers studied by low angle x-ray
reflectivity and x-ray diffraction. Besides, these results were correlated with the magnetic properties using
vibrating sample magnetometry and ferromagnetic resonance studies. The high angle x-ray diffraction shows that
multilayer have a preferential [111] growth direction around fcc Au in both periodic and aperiodic multilayers.
The main diffraction peak (d) of the Fibonacci multilayer (S7) correspond to and interplanar spacing of 2.30Å,
which is between fcc Au(111) =2.046Å and Co(111)=2.355. We observe a large assymmetry in the satellite peaks
of these multilayers due to a large amount of straining in the lattice owing to a 14% lattice mismatch between Au
and Co. However, the quality of the superlattices exhibited in low and high angle x-ray diffraction is good because
we were able to determine &#61508;P and &#61508;A within 3% of its nominal value.
Keywords: XRR, perpendicular magnetic anisotropy, magnetic multilayer, fibonacci sequences, sputtering
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Within the series of heavy fermions Ce2Rh1-XIrXIn8 intermetallic compounds it has been recently observed the
occurrence of two low-temperature superconducting (SC) phases, coexisting with magnetism, as a function of
temperature both at ambient pressure and under applied pressure for intermediate Ir-content (x ~ 0.25 - 0.7)
with remarkable different behaviour of both states as a function of pressure and Iridium content (x) [1]. The
details of the observed results seem to be reminiscent of the two SC phases found in the monolayer CeRh1-XIrXIn5
system [2] but the former appear for smaller x ranges which has been associated to its higher dimensionality and
structural disorder. In this work, we have collected EXAFS and XANES data from the family of intermetallic
compounds Ce2Rh1-XIrXIn8 (x=0.0, 0.25, 0.5, 0.75), in order to shed light into the complex phase diagram obtained
for this series [1] and the relation between local atomic order and the interesting ground states observed as a
function of temperature and Ir concentration. The experimental data were obtained at the Brazilian Synchrotron
Light Source (LNLS) in the Ir (L3), Rh (K) and Ce (L3) absorption edges. Our results have been analyzed by using
FEFF and IFEFFIT codes and they suggest that there is no evidence for the presence of local structural disorder
until de lowest temperature measured (10K), contrary to what has been suggested, however sample
inhomogeneities (Rh clustering) and changes in the Rh/Ir stoichiometry could be responsible for the smaller
doping range where SC were observed. XANES data reveals that Ce valence is 3+ over the entire studied T
interval.
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Juan C. Tenorio, Javier Ellena
Instituto de Física de São Carlos, Universidade de São Paulo, CP 369, 13560-970 São Carlos, São Paulo, Brazil
A AIDS (Síndrome da Imunodeficiência Adquirida) é uma doença que afeta milhões de pessoas no mundo inteiro.
A lamivudina, β-L-2’,3’-didesoxi-3’-tiocitidina (3TC), é um fármaco antirretroviral inibidor nucleosídeo da
transcriptase reversa (INTR). Este insumo é um dos principais componentes do coquetel de drogas utilizado
atualmente no tratamento desta doença.[1] Este insumo farmacêutico ativo (IFA) apresenta um número
expressivo de formas sólidas diferentes reportadas na literatura, entre elas as formas anidra e monoidratada dos
sais halogenados do fármaco 3TC.[2] Baseando-se na organização supramolecular apresentada por estas duas
formas sólidas, foram desenhados e obtidos dois sais halogenados de 3TC, sendo estes o bromidrato e o
fluoridrato, respectivamente. Estas novas formas sólidas cristalizam no grupo espacial não-centrossimétrico P21.
Trata-se de formas cristalinas isoestruturais cuja principal diferença refere-se ao tamanho do radio de Van der
Waals dos íons halógenos. A conformação supramolecular das unidades catiônicas de 3TC+ é a mesma,
permitindo a formação de vacâncias ao longo do eixo a decorrente da simetria helicoidal característica do grupo
espacial. Como resultado destas vacâncias, os anions acomodam-se estabilizando o arranjo cristalino. Esta
estabilização acontece maximizando as interações intermoleculares e minimizando as forças repulsivas entre os
pares iônicos. É importante ressaltar que embora os arranjos cristalinos sejam semelhantes, as energias de
interação e, portanto, de estabilização da rede cristalina, variam significativamente de um sal para outro,
dependendo da natureza do contra-íon que se incorpora. Utilizando-se da engenharia de cristais, pôde-se
preparar sais do fármaco 3TC que sejam isoestruturais com os sais de hidrocloreto. Tendo em consideração tais
características, estes sais podem apresentar uma maior solubilidade de equilíbrio em comparação com a forma
polimórfica neutra.[3] Portanto isto permitiria maior disponibilidade na hora da liberação do fármaco, e deixaria
uma via livre para realizar futuros testes de biodisponibilidade.
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Bismuth has rombohedral (arsenic) crystal structure. Its space group is and the corresponding point is formula. It
can be visualized as being composed of bilayers that are stacked in the (111) direction in ABC fashion. The
quantum spin Hall (QSH) phase is a new non-trivial phase of matter theoretically, and has received a lot of
attention. This phase is a nonmagnetic insulator in the bulk, and has gapless edge states [1]. The edge states
consist of counterpropagating states with opposite spins, and are called helical edge states. The notable feature
of these edge states is that they are “topological protected”, they remain gapless even in the presence of
nonmagnetic impurities and/or interaction. Actually, as the new topological insulator bismuth (111) have received
great attention [2]. In this work, we calculate the electronic properties of bismuth ulthathin films as spin texture.
Our results shown that 1-bilayer do not present the features of a topological insulator. Already, the two until four
bilayers is not a topological insulator (TI), while 2, 3 and 4 bilayers presented features enough to be a TI one.
However, we note that there is a limit for the quantity of bilayers.
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We have performed an ab initio investigation of graphene adsorption on clean and Au-covered InAs(110)
surfaces. Total energy results reveal that the graphene sheet is weakly attached to such surfaces, with adsorption
energy of approximately 25 meV/(C atom). Graphene nanoribbons, on the other hand, are more strongly
adsorbed, with adsorption energy of approximately 45 meV/(C atom). Based upon our electronic band structure
calculations, we find that there are small net charge transfers between the graphene sheet or ribbon and the
clean or Au-covered InAs(110) surface. There is an electronic charge displacement in the graphene- surface
interface region, giving rise to an electric dipole moment along the surface normal. Scanning tunneling
microscopy simulations lend support to the recently proposed “transparency” effect of the graphene sheet
adsorbed on the clean InAs(110) surface [He et al., Nano Lett. 10, 3446 (2010)] and suggest that the effect is
maintained for adsorption on the metallic Au/InAs(110) surface.
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