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	B-I1
	ROUGH SURFACES OF TITANIUM AND TITANIUM ALLOYS FOR IMPLANTS AND PROSTHESES 

1E. Conforto, 2B.-O.Aronsson, 3A. Salito, and 4D. Caillard; 1Swiss Federal Institute of Technology (EPFL), CH-1015, Lausanne, Switzerland; 2GAP Biomedical, University of Geneva, CH-1211 Geneva 4, Switzerland; 3Sulzer-Metco AG, CH-5610 Wohlen, Switzerland; 4CEMES/CNRS, 29 rue Jeanne Marvig, F-31055 Toulouse Cedex 4, France.

Titanium and titanium alloys for dental implants and hip prostheses were surface-treated and/or covered by metallic or ceramic rough layers. The goal of these treatments is to improve the surface roughness and, consequently, the osteointegration, the fixation and the stability of the implant. Their microstructure has been studied and correlated to their mechanical behavior. As-treated and mechanically-tested surfaces were characterized by scanning electron microscopy (SEM). Structural analyses performed by transmission electron microscopy (TEM), mainly in cross-section, reveal the degree of adherence and cohesion between the surface layer and the substrate (implant). Phase transformations at the surface, intermediate crystallographic phases formed between the surface layer and the substrate, and crystallographic relationships between them were also identified and analyzed by this technique. Moreover, dislocation analyses by TEM allowed us evaluating the degree of plastic deformation in the surface layer and at its interface with the substrate.



	B-I2
	NEW  MATERIALS FROM NATURAL RUBBER 

Leonardo F. Valadares, Márcia M. Rippel and Fernando Galembeck, Institute of Chemistry, Universidade Estadual de Campinas, Campinas SP, Brazil.

Natural rubber latex has some outstanding properties responsible for its unmatched role in some industrial products, as for instance the auto tires, adhesives and surgical gloves. However, these properties are often dependent on chain crosslinking procedures that do also make the rubber resistant to biodegradation thus creating well-known problems such as that of tire disposal, for example. In this laboratory, we have explored two new alternatives for making natural rubber materials but without using covalent rubber chain crosslinking: nanocomposite formation and ionic crosslinking. Rubber latex is an ideal raw material for making a clay nanocomposite because this requires clay exfoliation and the latex aqueous serum is an excellent clay exfoliating agent. Montmorillonite-natural rubber composites were prepared by admixture of clay and rubber latex, under temperature and mixing conditions. The products are translucent and strongly birefringent, evidencing that the clay is largely exfoliated and oriented within the rubber as confirmed also by X-Ray diffraction and electron microscopy. Evidence for ionic crosslinking was obtained  from solubility, microscopy and dye sorption experiments. This is now the basis for a new approach for natural rubber as well as other polymer latex modification.



	B-I3
	OSTEOBLAST ATTACHMENT AND ADHESION: THEY ARE REALLY NOT TWO OF KIND

F.C. Silva Filho1*, G.C.Menezes1, A. Tempone2, and  C.N.Elias3. 1UFRJ-Instituto de Biofísica Carlos Chagas Filho, 2FIOCRUZ- Instituto Oswaldo Cruz,  and 3UFF-Escola de Engenharia Industrial e Metalúrgica, Volta Redonda, Rio de Janeiro, Brazil.

Most of cells need to be bound to surfaces in order to survive and proliferate, a requirement that has been named anchorage dependence. The simplest interpretation of this phenomenon might be that cell behavior is controlled by biochemical signals generated by specific surface receptors, particularly integrins, when they meet their ligands. However, data accumulated in the literature have been clearly indicating that this is not the whole story. Geometrical parameters of a surface may also affect the activation of cell function, including gene activation. The main job of a bone tissue engineering is, therefore and at first glance, to provide a surface where osteoblasts might attach leading to gene activation concerning adhesion and differentiation. We have assayed different types of surfaces (engineered titanium and slides made of glass or polystyrene) coated or not with human plasma fibronectin to study osteoblast attachment and adhesion. Each one of these osteoblast properties were here monitored looking for the expression of PHEX (phosphate-regulating gene homologies to endopeptidases on the X-chromosome) by using cDNA technology and reactivity to the Mab OB7.3.     



	B-I4
	CHITOSAN
AND COMPOSIT
FILMS. CHARACTERIZATION, APPLICATIONS, BACTERICIDES STUDIES  FOR BURNING TISSUES AND CELL GROWING

Galo Cárdenas.1, Lucia Cruzat1 , Carlos Rojas2, S. Patricia Miranda3 and Andres Gutierrez4. 1Depto Polímeros, Fac. Ciencias Químicas, Univ. de Concepción,  Concepción, Chile. gcardena@udec.cl 2Hospital Naval, Talcahuano Base Naval, Chile. 3Fac. Estudios Superiores Cuautitlán, Cuautitlán Izcalli, UNAM, México. 4Centro Nacional Rehabilitación, México DF 14389.

In most of the patients with burns over 40% corporal surface, the skin reconstruction must be carried out with skin graft at a deep containing dermis and epidermis from the healthy skin of the patient.  However, the risk for infection, in the donant zone is damaged with scar and pigmentation changes which depend on the dermis thickness extracted in the graft. The chitosan is an excellent candidate for treatment of damaged areas produced by burns either from fire, chemical,  hot water and ulcer injuries.  The mechanism is explain as follows: the chitosan can produce films or biocompatible films and adsorbents. Their application can be done using a film previously prepared or a liquid solution placed directly over the damaged area producing a film “in situ”.  These film shows permeability to oxygen with antagonism on the hypoxia of damage tissues and their weak acidity produces a fresh anaesthesic effect. Their degradation by enzymes allows to avoid the removal. Our goal has been the use of several  chitosan MW ranges: 60.000, 100.000 and 250.000 g/mol with a high DA as a source to prepare chitosan films. A full characterization by FTIR, TGA and SEM was carried out. The bactericide properties of  the films and composite against positive and negative gram bacterias was carried out.



	B-I5
	BIOMATERIALS MANUFACTURING THROUGH BIOMIMETICS

J.L. Arias and M.S. Fernandez, Faculty of Veterinary Sciences and Center for Advanced Interdisciplinary Research in Materiasls, Universidad de Chile, Santiago, Chile

Modern times need innovative technological approaches for controlled fabrication of crystalline materials with complex forms and novel properties. For building their hard tissues, living organisms have develop a large variety of procedures leading to the formation of precisely controlled inorganic-organic composites, in which the minute organic component exerts significant control on the mineralization process. This results in the formation of structures with uniform-sized particles, novel crystal morphologies, specific crystallographic orientation and interesting properties. These biological procedures have inspired a large class of biomimetic advanced materials, especially organic/inorganic composites. Through the study of egg- and seashell formation it has been possible to learn about how biology builds crystalline materials. While traditional engineering processes use “top-down fabrication techniques”, biology uses a “bottom-up approach”. That means biological hard tissues are fabricated by a molecular self-assembly process of building blocks, one atom or molecules at a time. Such strategy involves a spatio-temporal production and deposition of inert organic substrates, soluble charged macromolecules orienting crystal nucleation and growth, and other macromolecules finishing the process.  



	B-I6
	CHARACTERIZATION AND PROPERTIES OF NANOSTRUCTURED CALCIUM PHOSPHATES

A.M. Rossi and J. Terra, CBPF, 22290-180, RJ, Brazil, G.A. Soares, COPPE/UFRJ, P.O. Box 68505, RJ, Brazil; M. Farina, ICB/UFRJ, RJ, Brazil, R. Borojevic, ICB/UFRJ, 21941-590, RJ, Brazil, D. E. Ellis, Northwestern University, Evanston, Il. 60208, USA.

Calcium phosphates and specially hydroxyapatite, HA, are some of the most important bioceramics for bone reconstruction. In the last years great efforts have been made to improve HA mechanical properties and bioactivity. Changes in the HA surface, combination with inorganic and organic compounds and molecule adsorption have been proposed.  In some of these studies composites containing HA and organic molecules have been precipitated in experimental conditions in which the HA crystals achieved dimensions close to those of bone apatite. The resulting nanocomposites had mechanical properties and bioactivity similar to bone. In this presentation we will show that the decrease in crystal size induces important modification on HA chemical and structural properties such as surface activity, crystallinity, dissolution rate, molding and sintering behavior. We will discuss how organic molecules or metal impurities inhibit hydroxyapatite nucleation and decrease its crystal dimensions. It will be shown that even pure HA can be precipitated with crystal dimensions smaller than 10 nm, which correspond to a HA with total surface area higher than 200 m2/g. The potential of nanostructured calcium phosphate for use as bone graft material is then discussed. 



	B-I7
	INFLUENCE OF BIOMATERIALS ON THE STRUCTURE OF CELL ADHESIONS 

J.G.B. Nebe1, F. Luethen1, A. Diener1, R. Lange2, P. Becker3, J. Rychly1
1Department of Internal Medicine and 2Department of Electrical Engineering, University of Rostock, Ernst-Heydemann-Str. 6, 18057 Rostock, Germany, 3DOT Ltd., Charles Darwin-Ring 1a, 18059 Rostock, Germany.

To promote tissue formation after implantation, the biomaterial should provide a highly biocompatible substrate to enable cell adhesion, migration, proliferation, and differentiated function. Biocompatibility studies therefore are increasingly focussed on very sensitive parameters to examine molecular mechanisms, e.g. of cell adhesion components. In our investigations both on modified titanium, and on the biodegradable poly-(-hydroxy butyric acid (PHB), the cell adhesions were structurally influenced compared to cells grown on collagen: In osteoblastic cells the formation of integrin adhesions and of the cytoskeletally anchored protein vinculin was changed. We observed differences in the organization and alignment of the actin cytoskeleton and of extracellular matrix proteins. Furthermore we revealed dynamic changes of GFP-vinculin and GFP-actin due to the titanium material. In epithelial cells on PHB we found alterations of cell spreading and in the distribution of tight junction proteins. Because the organization of adhesion mediated components are related to the cell physiology biomaterial characteristics should maintain these cellular structures. 

 

	B-I8
	BIOCOMPATIBILITY AND OSSEOINTEGRATION OF BONE IMPLANTS

B. König Jr., Department of Anatomy, ICB, University of Sao Paulo, Av. Lineu Prestes, 2415, 05508-900, SP, Brazil. L. J. Faria Jr, CEDDA Av. São João, 89, 12220, S.J. Campos, SP, Brazil. M. J. Carbonari, IPEN, P. O. Box 11049, Pinheiros, 05422-970, SP, Brazil.

The calcification of the bone tissue process is already well known and it is classic in our knowledge that there are two main processes, the intramembranous and the endochondral one, already described in different scientific levels with a variable amount in quantity as well as in quality. Nowadays we know that there is no essential difference between the two kinds of ossification. The principles of osteoconduction are better known and controlled in researches with implant. In our researches we made biocompatibility and osseointegration evaluations with different materials in rabbits. Different fluorescent markers were inoculated in rabbits to show the periodic deposition of bone around the implants and show the period of bone deposition and reorganization. Novel non-toxic bioactive phosphate glasses were developed. The presence of these glasses stimulated the bone growth in the medullar region. Methods for critical analysis were employed in order to observe different aspects of the biocompatibility. The distance in relation to the compact bone was taken in to account. Mathematics equations and graphics ware developed to allow a scientific approach to the problem. 



	B-I9
	BIOMIMETIC APATITE FORMATION ON PRETREATED BIOINERT MATERIAL SURFACES

F.A.Mueller, L.Jonasova, P.Greil, University of Erlangen-Nuernberg, Department of Materials Science, Martensstr. 5, 91058 Erlangen, Germany.

Bioinert materials are generally encapsulated by fibrous tissue after implantation into the living body. It is known that a limited number of bioactive ceramics can bond to living bone without formation of fibrous tissue. These materials create an apatite layer on their surface after implantation. In our studies we investigated the in vitro growth of bone-like apatite layers in physiological environment on titanium and cellulose implant surfaces, respectively. The implant material surface was modified by a chemical pretreatment with hydroxide solutions containing alkaline or earth alkaline metals, or by coating the surface with a bioactive gel. Exposure of the pretreated implants to simulated body fluid (SBF) stimulates rapid in vitro formation of a bone-like hydroxy carbonated apatite (HCA) layer. Nucleation of HCA was found to be influenced by ion exchange reactions in a hydroxide gel layer which initially formed on the implant surface. Biomimetically grown HCA-layers are of particular interest for the generation of bioactive interfaces between load bearing protheses and the surrounding tissue matrix as well as functional scaffold structures for tissue engineering. Low processing temperatures (37°C) offer the possibility to incorporate functional bioorganics like morphogenic proteins or cytokines in an inorganic/organic hybrid HCA-layer. 

 

	B-I10
	PREPARATION OF CALCIUM CARBONATE LAYERS FOR THE COATING OF METALLIC AND NON-METALLIC PROSTHESIS

Jean Pierre Manaud; Yann LE PETITCORPS* ICMCB-CNRS-UPR 904887, Av. A Schweitzer 33608 Pessac France lepetit@icmcb.u-bordeaux .fr

Calcium carbonate layers were deposited on titanium and carbon/carbon composites by reactive plasma assisted evaporation (RPAE). Cylinders of coral (Porites Lutea) were first decomposed to a calcium monoxide and then used as a source for the evaporation. A plasma gas containing a large amount of CO2 was used to promote the reaction with the evaporated material and to get the deposit. By adjusting the experimental parameters, a coating rich in calcium carbonate (80 mol.%CaCO3 and 20 mol.% CaO) can be obtained at a relatively high rate of deposition (200 nm/min). Non-destructive infra red spectroscopy and destructive thermogravimetry analysis were done to determine the qualitative and quantitative composition of the coating.



	B-I11
	THE BIOMATERIALS PROGRESS: A GENERAL VIEW

A. C. Guastaldi Grupo de Biomateriais, Instituto de Química da UNESP, Rua Prof. Francisco Degni, S/N, Araraquara, São Paulo, Brazil; Caixa Postal 355, 14801-970, Araraquara, SP, Brazil, guastald@iq.unesp.br

In this conference It will be presented a general view about the biomaterials progress. The biomaterials science is an interdisciplinary field  that represent one of the more and sophisticated trends in the worldwide medical practice. This lecture will give us a general idea about the titanium and some others inorganic materials used as biomaterials. Commercially pure cpTi, titanium alloys, hydroxyapatite-Ca10(PO4)6(OH)2 coated and Al2O3 are considered very important in the dental and orthopaedic applications because of its excellent biocompatibility and proper mechanical properties, but more recently apatites coating by sol-gel and biomimetic routes is commom practice in order to improve the biocompatibility, bioactivity and the corrosion resistence of metallic implants. It will be approach also the interactions among the several scientific and technologic areas present in the biomaterials development and clinical applications.  
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	B-O6
	HYDROTHERMAL CALCIUM TITANATE AS A BIOCOMPATIBLE COATING

J. P. Wiff, V. M. Fuenzalida, J. L. Arias  and M. S. Fernández, Universidad de Chile and Center for Advanced Interdisciplinary Research in Materials, Casilla 487-3, Santiago, Chile. 

In order to increase the biocompatibility of titanium and Ti6Al4V substrates, surface calcium was incorporated by an hydrothermal-electrochemical method, leading to the deposition of a calcium titanate coating. The  samples were immersed in simulated body fluid (SBF) up to 28 days. X-ray diffraction showed the polycrystalline calcium titanate, with no significant changes after the treatment in SBF. Photoelectron spectroscopy revealed a magnesium enriched calcium titanate coating before the SBF treatment, and the incorporation of phosphorus as phosphates after it. Surface vanadium was not detected in any case. Scanning electron microscopy showed pinholes in the starting calcium titanate coatings as well as in the SBF treated samples. The microstructure was strongly modified by the SBF, changing from a plate-like structure in the starting film to a globular one after the SBF treatment. After SFB microprobe analysis, phosphorus was detected all over the region originally coated, but not at the pinholes, showing that the calcium titanate was effective in promoting phosphate deposition.  



	B-O8
	SYNTHESIS AND CHARACTERIZATION OF HYDROXYAPATITE  PREPARED BY A WET PRECIPITATION PROCESS
M. H. Santos,  L. P. de F. Souza, H. S. Mansur, M. Oliveira, W. L. Vasconcelos, Department of Metallurgy and Materials Engineering, Federal University of Minas Gerais, Rua Espírito Santo, 35/206 - 30160-030 - Belo Horizonte - MG - Brazil, hmansur@uol.com.br

Recently, there has been an increasing attention on the preparation of calcium phosphates, particularly the hydroxyapatite (HA, chemical formula Ca10(PO4)6(OH)2), for the development, understanding and manufacturing of biomaterials. Several techniques have been utilized for the preparation of hydroxyapatite and other calcium phosphates. It is vital to know the reaction kinetics to be able to control the HA obtained by the aqueous solution route. In the present work, HA has been produced by several different wet precipitation processes. Calcium hydroxide, calcium phosphate suspensions were used as reagents, with the addition of phosphoric acid under vigorously stirring and heating. The precipitate was dried at about 100°C overnight and then the powder was treated at 900°C for 2 hours. The powder samples were examined using SEM/EDX, XRD, FTIR, chemical and thermal analyses. The SEM photomicrographs have shown disperse HA particles. The XRD and FTIR results revealed a high purity hidroxyapatite powder. Also, the thermal analysis showed no evidence of thermal decomposition of the HA powder. The HA obtained by the precipitation route has presented a homogeneous morphology and typical crystal

structure. 



	B-O16
	BIOACTIVE HYBRIDIZED COMPOSITE FOR  ENDODONTIC TREATMENT

K.de Arruda Almeida, T. M. Caniello, A.A.A. de Queiroz; Departamento de Física e Química/Instituto de Ciências, Universidade Federal de Itajubá (UNIFEI).  Av. BPS, 1303, 37.500-903, Itajubá-MG, Brasil. 

Poly (ε-caprolactone), a biodegradable polymer, have shown to be promising in  endodontic obturation due to their exceptionally good tissue compatibility and adhesion in the root canal. The use of  Ca(OH)2  for endodontic treatment have been of a great interest of  the endodontists due to their exceptionally radiopacity and capacity to deposit calcium in the organic tissue. The addition of biodegradable polymers to Ca(OH)2 will be an interesting alternative to the synthesis of hybridized bioactive composites with modulated calcium liberation to the bone tissue apical.  The bioactive PCL-I2/Ca(OH)2 composite was  made  after bulk   polymerization   of     ε- caprolactone monomer in the presence of  Ca(OH)2  using the I2 as catalyst  to the formation of a hybridized  macroporous            PCL-I2/Ca(OH)2 matrix. The antimicrobial activities of the PCL-I2/Ca(OH)2 were assessed against Escherichia coli and Staphylococcus aureus. The biological performance analysis of the composite PCL-I2/Ca(OH)2  were made after endodontical treatment. Quantitative data for histomorphometrics evaluation were collected after microscopic observation. The radiographic analysis after  endodontic obturation revealed a good adhesion in the root canal.

 

	B-O17
	ZINC RELEASE BY BIPHASIC CALCIUM-ZINC PHOSPHATE BIOCERAMICS

A. M. Costa and G. A. Soares, PEMM/COPPE, UFRJ, 21941-972, RJ, Brazil; R. Calixto, IQ. PUC/RJ, 21941-590, RJ, Brazil; A. M. Rossi, CBPF, Xavier Sigaud, 150, 22290-180, RJ, Brazil.

Zinc is present in the calcified tissues at low levels. It has an important role on the mechanisms of osteoblasts differentiation and osteogenesis. Several authors suggested that the zinc addition to calcium phosphate cements (ZnTCP/HA) could improve osteoconduction in human bones. In this work we synthesized a biphasic ceramics composed by Ca19Zn2((PO4)14, ZnTCP, and Ca10-xZnx(PO4)6(OH)2, ZnHA, and investigate its dissolution properties. The ceramics was obtained by sintering a deficient hydroxyapatite containing 1, 5 and 10 % mol of Zn. The zinc release in milli-Q water and in tris(hydroxymethyl) aminomethane were followed during 5 days. The effectiveness of the Zn release increased when sample dissolution was carried out in presence of the TRIS solution. This was attributed to the complexation of zinc to TRIS molecules. The XRD, FTIR and chemical analysis by AAS showed that the zinc release increased with the ZnTCP content and may be controlled by adjusting the ZnTCP/ZnHA relative phase composition. From this work we concluded that biphasic calcium-zinc phosphate might be a new Zn carrier bioceramics for bone reconstruction.



	B-O24
	ALGINATE AS BIOMATERIAL TO CELL CULTURE IN BIOENGINEERING

L.R.Andrade; H.S.H.L.Martins; J.S.Nobre; M.E.L.Duarte; M. Farina and R. Borojevic, Depto de Histologia e Embriologia, ICB, UFRJ, Ilha do Fundão, Rio de Janeiro, RJ, Brasil, 21941-590.

Alginates are polysaccharides exclusively extracted from cell walls of algae and some bacteria, and can form gels in the presence of divalent cations, such as calcium. Alginic acids or alginates are composed by different proportions of mannuronic and guluronic acids that are important in the gel properties, such as rigidity and porosity. Chondrocytes cultured in monolayer naturally loose their phenotype, which includes type II collagen and aggrecan expression. Several papers report that 3D culture in alginate beads can avoid the dedifferentiation process seen in vitro. Phenotype maintenance is crucial for bioengineering processes attempting to repair cartilage lesions. In this preliminary work, human chondrocytes were expanded, cultured in alginate beads and then prepared for electron microscopy analyses. SEM of the beads showed hyaline-like cartilage appearance, with isolated cells entrapped into lacunae. A pericellular material, morphologically different from the alginate matrix, could also be seen. Therefore, chondrocyte encapsulation in alginate can stimulate matrix production and accumulation, and may improve the chondrocytic phenotype, bringing new perspectives in orthopaedic therapies.

Support: Institutos do Milênio de Bioengenharia Tecidual /CNPq

 

	B-O26
	MICROSCOPY, CRYSTALLOGRAPHY AND THERMAL ANALYSIS OF DENTAL CERAMICS

1M. H. Santos, 2L. P. de F. Souza, 3J.  F.  B. G. Giovannini, 2H. S. Mansur 1Department of Dentistry - Integrated Federal Faculties of Diamantina (FAFEID), 2Department of Metallurgy and Materials Engineering, Federal University of Minas Gerais, 2Department of Dentistry - Newton Paiva University Center, MG - Brazil, Rua Espírito Santo, 35/316 - 30160-030 - Belo Horizonte - MG - Brazil, lucianapalhares@bol.com.br 

Among dental materials, ceramics are best option to reproduce the function and aesthetics of the tooth. After sinterized, they become a material with high strength to applications in dentistry. The aim of this work was studied four dental ceramics, before and after thermal treatment, mainly concerning their morphological characteristics, chemical elemental analysis, crystalline structure and thermal behavior. Samples of ceramic powders, as receveid from manufacturers, Duceram Plus®, Cerabien®, EX-3® and d-Sign were characterized by scanning electron microscopy (SEM) coupled with energy dispersive spectroscopy (EDS), X-ray diffraction (XRD) and thermal analysis (DTA,TGA). Cylindrical ceramic samples were produced and subject to controlled temperatures and analyzed again. 

SEM micrograph suggested micrometric particles with regular size and shape. Chemical composition through EDS showed the main elements: Si, Al and K. XRD, before and after thermal processing, evidenced the presence of great amount of amorphous phase. The major crystalline phases in the samples were leucite (K2O.Al2O3.4SiO2), albite (Na2O.Al2O3.6SiO2) and quartz (SiO2). The melting temperature of the samples located between 800-900°C. We can conclude that the analyzed ceramic powders presented small size particles and low melting temperature. The ceramics can be use to produce dental restorations, because after thermal treatment are constituted of glass matrix reinforced by a dispersed crystalline structure.



	B –O30
	IN VITRO BIOACTIVITY AND CYTOTOXICITY OF CHEMICALLY TREATED GLASS FIBERS 

A. L. Andrade1, R.M.M. Turchetti-Maia2, M.T.P. Lopes2, C.E. Salas3, R. Z. Domingues1 Departamentos:  1Química – ICEx, 2Farmacologia – ICB e 3Bioquímica e Imunologia – ICB, Universidade Federal de Minas Gerais. Av. Antônio Carlos, 6627, CEP 31270-90, Belo Horizonte, Brazil

Samples of a commercial glass fiber were used in this work to test the efficacy of a chemical sol-gel surface treatment to enhance the bioactivity of samples. After treated with tetraethoxysilane (TEOS) at room temperature for 1 hour, individual samples of the fibers were soaked into a simulated body fluid (SBF) solution, from which they were removed after 5, 10, 15 and 20 days. Micrographs of samples chemically treated with TEOS revealed the formation of a hydroxyapatite-coating layer after 5 days into SBF solution. The coating became continuous after 10 days. Fourier transform infrared spectroscopic (FTIR) analyses confirmed that the coating layer has P-O vibration bands near 1060 cm-1 and 600 cm-1 characteristic of hydroxyapatite (HA). EDS microscopy was also used to characterize the morphology of samples. The cytotoxicity of the fibers was evaluated before and after immersion into SBF solution for given times using a direct contact test (ASTM-F 813) and elution test (USP23). Samples immersed in SBF exhibited lower cytotoxicity than nom immersed ones. (p<0,05 – test “t” of Student-Mann-Whitney).



	B –O32
	ZETA - POTENTIAL MEASUREMENTS IN BIOACTIVE COLLAGEN 

A. L. Andrade, R. Z. Domingues Departamento de Química - ICEx - Universidade Federal de Minas Gerais. Av. Antônio Carlos, 6627, CEP 31270-90, Belo Horizonte, Brazil.

The focus of this work is to show the influence of charge surface on the bioactivity of intentionally modified collagen fiber surface. Silica obtained from a sol - gel process was used as agent for surface modification because it plays an important role on the bone mineralization process. The zeta potential (() of samples coated and non-coated with silica was measure as a function of the pH. It was observed a shift in the ( vs. pH and the isoelectric point for Si - treated collagen was 7 while for non -treated sample it was 10. Pure silica has isoelectric point near 2 and the shift observed indicates that at least part of the silica was incorporated on surface during the treatment. The ability to form a hydroxyapatite layer when samples are exposed to biological simulated fluids (SBF) has been used to recognize bioactive materials. The pH of these biological solutions is about 7.4-7.8. It means that treated samples acquires negative charge when in contact with these biological solution attracting positive ions like Ca and are able to form HÁ coatings. Micrographs of samples chemically treated corroborate this assumption. For treated samples there is a clear formation of a coating layer after 5 days into SBF solution while the pure collagen surface remains practically unaltered. Fourier transform infrared spectroscopic (FTIR) analyses confirmed that the coating layer has P-O vibration bands near 1060 cm-1 and 600 cm-1 characteristic of hydroxyapatite (HA). 



	B –O44
	POLYOL-CHITOSAN DENDRIMERS FOR LEISHMANIOSIS TREATMENT

M.A.P.Camilo1, O.Z. Higa1, G.A.Abraham2, A.A.A. de Queiroz3, J. San Roman4 1IPEN/LBM São Paulo/Brasil, 2 INTEMA(UNMdP-CONICET) Mar del Plata-Argentina, 3DFQ-ICI UNIFEI, 37500-903 Itajubá MG-Brasil. 4ICTP(CSIC) Madrid-España
Macromolecular dendrimers have gained an attention in the molecular biology due to their endoreceptor and exoreceptor properties.  In this sense, biologically active dendrimers have been successfully used for the development of drug and gene delivery systems, vaccines, anti-cancer, antiviral agents as well as protein mimetics. In this work, we report on the preliminary in vivo evaluation of the borated polyol-chitosan dendrimers (PG-Ch/B) with high potential for the treatment of the visceral and cutaneous leishmaniosis by the boron neutron capture therapy (BNCT). The PG-Ch/B complexes exhibited high swelling degree without dissolution relatively to the chitosan films or their physical mixtures with boric acid and glycerin. The phagocytosis of the PG-Ch/B by homogeneous mouse peritoneal macrophages was evaluated by the phase-contrast microscopy. The results indicated that the interfacial free energy may be important one for the attachment of the dendrimer to the phagocytic cell and that the optimal hydrophobicity of the polyol surface may be responsible for the susceptibility to phagocytosis.



	B –O45
	ADSORPTION OF BOVINE SERUM ALBUMIN AND LYSOZYME ON CHITOSAN MEMBRANES

M. A. Torres, C. G. Aimoli, M. M. Beppu, C. C. Santana, School of Chemical Engineering, Unicamp, CP6066, Campinas13083-970, Brazil 

Porous chitosan membranes were prepared using four different methods in order to increase their chemical and mechanical stability. The methods were: 1) crosslinking with epichlorohydrin; 2) crosslinking with glutaraldehyde; 3) acetylation with acetic anhydride and 4) calcification by soaking the acetylated chitosan membranes in simulated body fluid for 7 days. This work aimed to characterize the interaction of the four types of treated membranes with proteins. Bovine serum albumin - BSA (pI=4,8) and lysozyme (pI=11) were selected as model proteins for this investigation and their adsorption on the polymeric matrices were evaluated. Batch adsorption experiments were carried out to produce the isotherms of adsorption, using “Tris” as buffer (pH=7,4). The protein concentration was determined by UV-spectrophotometry. The maximum adsorption capacity (qm) and the binding constant (kd) for bovine serum albumin (BSA) and lysozyme presented very similar results for all types of membranes. The maximum adsorption capacities for lysozyme are, however, larger than those for bovine serum albumin independently of the membrane. This fact can be explained by the electrostatic nature of these interactions, as confirmed by dessorption results (using XM NaCl solution for elution). These results indicate that all treatments did not affect considerably the adsorption capacity of BSA and lysozyme. 



	B –O54
	NITRIC OXIDE SENSOR PREPARED BY sol-gel ENTRAPMENT OF IRON(III)-DIETHYLDITHIOCARBAMATE IN a silica MATRIX

J.P. Melo Jr., J.C. Biazzotto, C.A. Brunello, C.F.O Graeff , DFM-FFCLRP-USP, 14040-901 Ribeirão Preto, Brazil.

Since nitric oxide (NO) was discovered as an important mediator of various physiological processes, several NO detection methods have been developed. However very few detection techniques are both selectively and sensitive enough; ESR is one of them. In this work we report the synthesis of the NO sensor, SGFe3DETC, consisting in the entrapment of the iron(III)-diethyldithiocarbamate (Fe3DETC), within a silica matrix by the sol-gel process. UV/Vis spectroscopy (Varian, Cary 50) and ESR (Computer interfaced Varian E-4 X-Band spectrometer) have been used to characterize the materials and sensors. The binding of gaseous NO to a solid resulted in a UV/Vis spectrum similar to the FeDETC:NO solution. The ESR spectrum of the SGFe3DETC:NO, at room temperature, exhibited a characteristic three-line (g = 2.035) similar to that found in solution at 77 K. It was found that the FeDETC:NO has an increased stability in the sol-gel than in solution. The ESR signal stays approximately constant for 10 days in the matrix in comparison to 8 hours in solution; while maintaining comparable sensitivity. This result makes SGFe3DETC a promising biocompatible sensor for NO where detection with space resolution could be achieved.

FAPESP, CAPES and CNPq supported this work.
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	HYDROXYAPATITE STRUCTURAL CHARACTERIZATION USING IRON AS MÖSSBAUER PROBE

C. Díaz-Águila, Biomat, Universidad de La Habana, Av. Universidad entre G y Ronda, La Habana, Cuba; E. B. Saitovitch and A. M. Rossi, CBPF, Xavier Sigaud 150,RJ, Brazil.

Calcium hydroxyapatite (HA) has a great versatility in accepting a large variety of ionic substitutions. This is true for biological HA either in normal conditions or when it is affected by pathologies. Furthermore, the presence of these ions can influence the biological response of HA implants, specifically its osteointegration and biodegradation rates. The effect of ionic substitutions on the HA structure and properties could be studied by Mössbauer spectroscopy (MS) if a small portion of Ca2+ in calcium sites could be substituted by 57Fe. However, the material obtained by wet methods is very complex because a variety of iron species are produced. In this work we developed an alternative method to synthesize the HA doped with Fe3+ or Fe2+. A solid mixture of CaHPO4·2H2O, CaCO3 and Fe2O3, were treated in reducing conditions following by a sintering in inert or oxidizing atmosphere at 1150 (C. The solid state reaction was monitored by using a mass spectrometer. The X-ray diffraction, electron spin resonance and MS results showed that a pure HA with iron cations in both calcium sites was formed. This method of producing HA with Mössbauer probes would be very useful for structural studies involving HA doped with metals with importance in bone reconstruction. 

Acknowledgments to CNPq and TWAS. 
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	STUDY OF HYDROXYAPATITE OBTAINED BY MECHANICAL ALLOYING

M. A. S. da Silva, C. C. da Silva, LOCEM Campus Pici Depart. Química Orgânica e Inorgânica - UFC,Ceará ,Brazil; A. S. B. Sombra LOCEM Campus Pici Depart. de Física - UFC,Ceará ,Brazil.

Mechanical alloying has been used successfully to produce nanocrystalline powders of hydroxyapatite (HA) using eight different experimental procedures. The milled HA were studied by x-ray powder diffraction, infrared and Raman scattering spectroscopy. For five different procedures we got the formation of HA. For all the procedures we did 15, 30, 45 and 60 hours of  milling. The milling process, used to produce HA, presents the advantage that melting is not necessary and the powder obtained is nanocrystalline. The material can be compacted and transformed in solid ceramic samples. The high efficiency of the process opens a way to produce commercial amount of nanocrystalline HA different procedures.
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	THE ONSET OF MANGANESE CLUSTERS IN DOPED L-ALANINE CRYSTALS

J. R. Pinheiro, R. P. dos Santos, J. M. Sasaki, M.A. R. Miranda, G. A. Farias, V. N. Freire Departamento de Física, Universidade Federal do Ceará, Caixa Postal 6030 Campus do Pici, 60455-900 Fortaleza, Ceará, Brazil K. Krambrock Departamento de Física, Universidade Federal de Minas Gerais Belo Horizonte, Minas Gerais, Brazil M. C. F. de Oliveira, S. T. Gouveia, Departamento de Química Orgânica e Inorgânica, Universidade Federal do Ceará Campus do Pici, 60455-900 Fortaleza, Ceará, Brazil B. S. Cavada, C. Gadelha Departamento de Bioquímica, Universidade Federal do Ceará, Campus do Pici, 60455-900 Fortaleza, Ceará, Brazil José Luis de Lima Filho Laboratório de Imunopatologia Keiko Azami, Universidade Federal de Pernambuco, Cidade Universitária, Pernambuco, Recife, Brazil.

L-alanine crystals manganese doped with concentrations of 0.5%,1.0%, 2.0%, 3.0% and 5.0% by volume in the mother solution have been grown at room temperatura (27oC) using the slow evaporation method. The X-ray characterization of the L-alanine crystals shows a steeper increase in the unit cell volume for concentrations higher than 3.0%. This behavior indicates the existence of two doping regimes, one below and other above 3.0%. Electronic paramagnetic resonance (EPR) measurements performed at room temperature clearly indicates for a doping level above 3.0% the onset of the existence of manganese “clusters”, e.g. a mean lattice interstice manganese incorporation in each L-alanine crystal cell by at least two atoms. When the doping is smaller than 3.0%, the mean manganese incorporation is of one atom in each L-alanine crystal cell.
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	CHEMICAL STABILITY OF A BIOACTIVE CRYSTALLINE SILICATE IN DIFFERENT LIQUIDS,  SURFACE AREA / VOLUME SOLUTION RATIOS AND EXPOSURE TIMES.

C. Ravagnani, O. Peitl, E. D. Zanotto, Vitreous Materials Laboratory (LaMaV), Department of Materials Engineering (DEMa), Federal University of São Carlos (UFSCar), CP. 676, CEP 13565-905, São Carlos, SP, Brazil.

We crystallized a soda-lime-silica glass in order to obtain a bioactive crystalline silicate. We studied its chemical stability in an aqueous liquid for 1, 7, 15, 30, 60 and 90 days exposition. Additionally, stability studies were performed with SBF-K9 (simulated body fluid) solution and artificial saliva for 4h, 1, 7 and 15 days. Our studies covered the material surface area / volume solution ratio (RSA/VS) range from 0.1 to about 50 cm-1, much higher then the studies performed. Infrared spectroscopy, scanning electron microscopy and pH measurements were carried out in order to understand the chemical transformations on the bioactive silicate surface when exposed to the different liquids, RSA/VS relations and exposure times.
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	Hydrophilic stabilization of Plasma Polymerized Diglyme Films for Ophthalmic Applications

C. C. Paterniani Rita, M. A. Algatti, UNESP-FEG-DFQ, Av. Ariberto Pereira da Cunha, 333, 12516410, Guaratinguetá-SP-Brazil.

In biomaterials industry like ophthalmologic prosthesis and contact lenses the hydrophilic properties of a surface is of paramount importance. The reason is that hydrophilic surfaces make difficult the proliferation of bacterial films and improve the lubrication needed at the interface between glassy or polymeric contact lenses and the ocular tissue. Therefore a treatment to improve the hydrophilic characteristic of a surface is important for its use as biomaterial. This work reports the results of contact angle measurements in diglyme plasma polymers deposited on PMMA plates after its exposure to H2O plasmas. Diglyme plasmas were generated by a RF power supply operating in 5 W in diglyme atmospheres kept at 100 mTorr, within a plasma reactor. Plasma polymerized diglyme films were deposited during 1 or 2 hours. The film post-treatment was carried out in RF excited H2O plasmas for 30 minutes soon after its deposition. Contact angle measurements were carried out with an automated goniometer. The results showed that contact angle decreased from 750 to 150 after diglyme deposition and this value remained approximately constant for more than one month. These results showed the effectiveness of water plasmas in the hydrophilic stabilization of diglyme plasma polymers.
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	OPTICAL AND ELECTRICAL PROPERTIES OF BARIUM TITANATE-HIDROXYAPATITE COMPOSITE SCREEM-PRINTED THICK FILMS

P. B. A. Fechine, A. F. L. Almeida, C. C. da Silva, Laboratório de Telecomunicações e Ciência e Engenharia de Materiais (LOCEM), Departamento de Química Orgânica e Inorgânica, Universidade Federal do Ceará, Caixa Postal 6030, CEP 60455-760, Fortaleza, Ceará, Brazil. A. S. B. Sombra, Departamento de Física, Universidade Federal do Ceará, Caixa Postal 6030, CEP 60455-760, Fortaleza, Ceará, Brazil.

The effect of the presence of hydroxyapatite (HA-Ca10(PO4)6 (OH)2) has been studied in the dielectric properties of the barium titanate (BTO-BaTiO3) thick film. These films were prepared in two layers geometry using the screen printing technique on Al2O3 substrates. Mechanical alloying has been used successfully to produce nanocrystalline powders of hydroxyapatite (HA) used in the films. We also look at the effect of the grain size of the BTO and HA in the final properties of the film. The samples were studied using X-Ray diffraction, Raman and Infrared spectroscopies, dielectric permittivity and loss measurements. The role played by firing process in the film preparation and the crystallite size of HA and BTO in the dielectric constant and of the film is discussed.
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	DEVELOPMENT OF NiTi SHAPE MEMORY ALLOY AIMING BIOMEDICAL APPPLICATIONS

J. Otubo, ITA-CTA, 12228-900, S. J. dos Campos, SP, Brazil, jotubo@ita.br; O. D. Rigo, DEMA-FEM -UNICAMP, 13083-970, Campinas, SP, Brazil; C. Moura Neto, ITA-CTA, 12228-900, S. J. dos Campos, SP, Brazil;  P. R. Mei, DEMA-FEM-UNICAMP, 13083-970, Campinas, SP, Brazil. 

NiTi shape memory alloys present several biomedical applications: stents, guide wire, implants, orthodontic archwires, etc. For such applications it is necessary that the material be at least bio-inert. Beside the alloy composition itself, factors such as alloy purity could have influence on bioinercity and on martensitic transformations temperatures. In the sense to obtain high purity materials two processes are under development, that is, electron beam melting – EBM and vacuum induction melting – VIM. In this work results will be presented comparing the two processes mainly in terms of final carbon and oxygen content.
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	EFFECT OF THE SOLVENT IN PVDF AND PVDF/CaCO3 COMPOSITE USED IN IMPLANTS

Emanuele M. Mello, Neri Alves, Celso X. Cardoso, José C. S. Camargo, Luis C. M. Vanderlei, José A. Giacometti, Antonio J. F. Carvalho, Rebeca D. Simões, FCT/UNESP – Presidente Prudente, Bianca Callegari, William D. Belangero, FCM/UNICAMP – Campinas.

The development of materials that present biocompatibility is one of the targets of the scientific community. With this goal, rods of the composite of poly(vinylidene fluoride) (PVDF) and calcium carbonate (CaCO3) and of the pure PVDF were produced by casting (using dimetylacetamide, DMA) and by fusion under pressure at 210 oC. Rods were implanted into live subjects to investigate histological changes. The material analysis was carried out using differential scanning calorimetry (DSC) and Fourier transform infrared spectroscopy (FTIR). Results have shown that the PVDF is always crystallized in the non-polar (-phase. FTIR and DSC results indicated the presence of DMA residue in the rods prepared by casting. The histological analysis revealed that rods with DMA residue, a highly toxic substance, lead to inflammatory reactions (presence of cells: fibroblasts, lymphocytes and plasmocytes), which does not happen for the rods produced by fusion under pressure. It was also observed the osteogenesis process occurred around the implants prepared by the fusion method.



	B-P2
	CALCIUM PHOSPHATE CEMENT WITH LIGNOSSULFONATE AND FIBERS ADDITIONS

L.A. dos Santos, Universidade Federal do Rio Grande do Sul – Departamento de Materiais . Av. Osvaldo Aranha, 99 – Centro – Porto Alegre – Brasil. E-mail: luis.santos@ufrgs.br; R.G. Carrodeguas; Universidad de La Habana - Centro de Biomateriales- La Habana – Cuba; S. O. Rogero, Instituto de Pesquisas Energéticas e Nucleares – IPEN-CNEN/SP; O. Z. Higa, Instituto de Pesquisas Energéticas e Nucleares – IPEN-CNEN/SP ; A. O. Boschi, Universidade Federal de São Carlos - Departamento de Engenharia de Materiais- São Carlos – SP – Brasil; A. C. F. de Arruda, Universidade Estadual de Campinas - UNICAMP-FEM – Campinas SP - Brasil.

Calcium phosphate bone cements (CFCs) are useful in orthopedics, used mainly as bone substitute. The main advantages of this kind of cemente are the biocompatibility and bioactivity, which render bone tissue osteoconductive. The main disavantage of this type of material is the low mechanical properties. CFCs with high mechanical properties could be used in repair of fractures, prothesis fixation and others. In this work was studied the influence of sodium lignossulfonate and fibers (carbon, polypropilene anda nylon) on the mechanical and citotoxicity properties of tricalcium phosphate cement. The lignosulfonate additions not improved the cement mechanical properties. Was observed only a improvement of mechanical properties for compositions with carbon fibers. The in vitro citotoxic effect of a calcium phosphate cement based on α-tricalcium phosphate with sodium lignossulfonate immersed in SBF(Simulated Body Fluid) was investigated in this study based on the ISO-10993 "Biological Evaluation of Medical Devices" standard. The cultures used were Chinese Hamster Ovary(CHO) cells in contact with diluted calcium phosphate cement extracts. Our findings revealed that calcium phosphate cement is citotoxic and that the material’s citotoxicity reduces with sodium lignossulfonate addition. The lignossulfonate addition increased the pH values near to 7.0, with consequent improvement of citotoxicity values. 



	B-P3
	ASSESSMENT OF FLUORIDE DENTAL PREPARATIONS ON CORROSION RESISTANCE OF CAST TITANIUM.

V.F. BARROS  and M.S. MIRANDA, FO-UERJ, Av. 28 de setembro, 157 CEP 20551-030, Rio de Janeiro, Brazil; J.B. DE CAMPOS and M.V. OLIVEIRA, INT, Rio de Janeiro, Brazil; L.C. PEREIRA, Coppe, UFRJ, Rio de Janeiro, Brazil.

Titanium has been widely used as dental biomaterial because of their favorable mechanical properties and excellent corrosion resistance. However, the dental preparations containing fluorides, used orally and topically, may be not adequate because of its corrosion behavior related to titanium surfaces. The purpose of this study was to investigate the effect of fluoride concentration and pH values on titanium surfaces. Test specimens were made from cast commercially pure titanium (ASTM grade 2). All specimens received the standard metallography procedure for titanium and were attacked by different fluoride dental solutions: 1.23% acidulated phosphate fluoride gel with pH 3.5 (APF gel), 2.00% NaF gel with pH 6.5 (neutral gel), 0.05% NaF solution with pH 4.0 (acid solution), and 0.05% NaF solution with pH 7.5 (neutral solution). The specimens were exposed to this preparations for 4, 8, and 16 minutes and then immersed in synthetic saliva waved in magnetic stirrer. Surface changes were observed with optical microscope and SEM. The surface titanium morphology exhibited more extensive pitting features after attacked with neutral solution, and more aggressive corrosion (tarnished layer) and discoloration change after APF gel exposition. The authors concluded that the exposed titanium surfaces by neutral or acid dental solution containing fluoride species have shown characteristically corrosion morphology compared with the control samples.
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	DEGRADATION OF A DENTAL FILLING MATERIAL AFTER HIGH CARIES CHALLENGE

M.A. Paraizo,  M.S. Miranda, Faculdade de Odontologia da U.E.R.J – RJ, Brazil; A. C. Amaral, Farmanguinhos – FIOCRUZ, RJ, Brazil; L.C. Mendes, A. S. Gomes, IMA – U.F.R.J., RJ, Brazil.

The aim of this study was to evaluate degradation suffered by dental resin filling materials after a caries challenge, by high performance liquid cromatograph  (HPLC) and contact angle (θ). An organic modified ceromer (ormocer) called Definite (Degussa) was tested. Samples were builded in a Teflon mold measuring 30mm x 6mm x 2mm, following manufacturer’s instructions. After pH cycles, solutions were injected in a HPLC (Shimadzu –C-18 column in reverse phase). The θ was obtained by a goniometer after  (θA) and before (θB) cycles, at 60% air humidity and 25(C. A distilled water drop (0,06 ml) was put on the material surface, and after 6 min., ten measures were obtained with 20 seconds intervals. Each sample received 4 drops, one each time, on different areas. HPLC results showed  degradation in the material and was greater in acid medium. Bis-GMA and TEGDMA were detected Definite residues. Contact angle data were statistically analysed by ANOVA and Student-Neuman-Keuls. Means and S.D. (degree), were (p < 0,05): θA: 85,16 ( 3 and 3B: 69,77 ( 7,12.  Authors concluded that an ormocer filling material degraded  on a caries simulated medium.
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	MECHANICAL PROPERTIES OF ALUMINA-ZIRCONIA COMPOSITES FOR CERAMIC ABUTMENTS

M. C. C. S. B. Moraes (1); C. N. Elias (1); L. G. Oliveira (2); J. Duailibi Fh. (2) (1) Departament of Mecanical and Metallurgical Engineering (DE-4), IME, Praça General Tibúrcio, 80 Praia Vermelha, 22.290-270, Rio de Janeiro, Brazil (2) INT, Av. Venezuela 82, sala 604, Saúde, 20081-310, Rio de Janeiro, Brazil

The need for new materials to substitute injured or damaged parts of the human body has led scientists of different areas to investigate bioceramics since the 70's, when other materials in use started to show rejection problems. Ceramics show some advantages like being the material that best mimics the bone tissue, although present low mechanical strength when compared with the metallics materials. As patients have become more and more demanding regarding the esthetic and biocompatibility aspects of their dental restorations, ceramic material has become a main object of scientific interest especially from the material point of view.  The alumina-zirconia composites are one of the good and promising candidate for biomaterials application, due to biocompatibility and their mechanical properties that combined high flexural strength with a relative high toughness. The aim of the present work is analyze the mechanical properties of these composites, where Y-TZP zirconia content was varied from 5 to 80 weight %. These systems can achieve a flexural strength 93 % and fracture toughness 29 % superior when compared to the pure alumina ceramics. These results showed that, under certain conditions, wear-resistant ceramic abutments components can be prepared for prosthetic rehabilitations with osseointegrated dental implants. 
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	PREPARATION AND THERMAL ANALYSIS OF POLY(3-HYDROXYBUTYRATE) AND POLY(EPICHLOROHYDRIN) ELASTOMERS BLENDS

J. A. de Lima; M. I. Felisberti, Instituto de Química da UNICAMP, Caixa Postal 6154, 13083-970, Campinas/SP, Brazil.

Poly(3-hydroxybutyrate) (PHB) is a microbial polyester presenting the advantages of biodegradability and biocompatibility over other thermoplastics with similar mechanical properties. However, their costs and performances must be adjusted by blending with suitable polymers. The Poly(epichlorohydrin) (PECH), is a linear and amorphous elastomer, exhibiting a low glass transition temperature around -23oC. Blends of poly(3-hydroxybutyrate) with poly(epichlorohydrin) were prepared by solution casting from chloroform solutions at different compositions (0, 20, 40, 50, 60, 80 and 100%). The influence of PECH molar mass in the  miscibility system was evaluated. The miscibility of binary blends, PECH and PHB, were investigated as a function of blend composition by differential scanning calorimetry (DSC) and dinamical mechanical analysis (DMA).
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	A TITANIUM-HYDROXYAPATITE SINTERED COMPOSITES STUDY FOR BIOMEDICAL APPLICATIONS

OLIVEIRA, M.V. and de Campos, J.B., DPCM/INT, Av. Venezuela 82, Saúde, Rio de Janeiro, Brazil and PEREIRA, L.C., UFRJ, Rio de Janeiro, Brazil, ROSSI, A.M., CBPF, Rio de Janeiro, Brazil, CAIRO, C.A.A., CTA/IAE/AMR, São Paulo, Brazil

Titanium based materials are one of the best biomaterials for implant applications due to their excellent corrosion resistance and mechanical properties. By joining titanium with hydroxyapatite (HAp), it can be produced a composite with the best characteristics of each material with the excellent HAp biocompatibility and the mechanical properties of titanium. Ti/HAp composites represents an alternative system for surgical implants, substituting the traditional metallic and ceramic biomaterials. Powder metallurgy (PM) techniques have been used for composites processing because the constituents are mixed without melting leading to homogenous microstructures. In this preliminary study, a PM route was used for processing a 80/20 Ti/HAp composite. The main objective was to study processing parameters to achieve adequate superficial morphology and an homogeneous microstructure. Sintering process was performed at 1150oC during 1 hour step in vacuum atmosphere better than 10-6 Torr. The composite samples were characterized by x-ray diffraction (XRD), optical and electron microscopy (SEM), roughness and hardness tests. The results indicated that the composite microstructures have strong bonds between the particles but the mixture between titanium and HAp powders must be optimized to achieve a more homogeneous structure XRD measurements have revealed the formation of some intermetallic phases it will be soon studied.
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	CHARACTERIZATION OF THE MORPHOLOGY OF IMPLANTS SURFACES USING DIGITAL IMAGE ANALYSIS

M. G. DINIZ, M. A. S. PINHEIRO, J. ÁZARA, A. CAMUSSI, J. D. de BRITTO FILHO*.
Mechanical Dep., UERJ, 20550-013, RJ, Brazil. diniz@uerj.br *LABMEL, UERJ, 2055-170, RJ, Brazil.

Surface treatments for titanium dental implants can divided in two major approaches: coating with bioactive substances and modifying-surface processes. This last methodology includes treating the titanium with oxide blasting treatments associated, or not, with chemical attack The excellence in products and processes has increased the number of titanium surfaces that undergoes characterization methods, which is strongly related to the convenient response of this material in biological applications. The digital analysis of images can be a powerful tool in characterizing implants surfaces, which is important in predicting the behavior of this material during the biological healing process in the interface implant/tissue.  Materials with identical chemical composition, rugosity and superficial energy level can present distinct behaviors due differences in the morphology of their superficial finishing. This work is aimed in developing a methodology focused in the characterization of the superficial morphology of commercial pure titanium that undergoes abrasive blasting and also chemical attack [DINIZ et al., 2002]. Dimensional parameters and form factors, statistically associated with the superficial morphology of the material, will be obtained from SEM techniques and then analyzed using the KS400 software. The proposed methodology will allow a more accurate control in the processes of obtaining implant surfaces with convenient biological characteristics.



	B-P20
	BIOACTIVITY STUDY OF GLASS-CERAMICS WITH VARIOUS CRYSTALLINE FRACTIONS OBTAINED BY CONTROLLED CRYSTALLIZATION

P. Guanabara Jr, A. C. M. Rodrigues, O. Peitl, Vitreous Materials Laboratory (LaMaV), Department of Materials Engineering (DEMa), Federal University of São Carlos (UFSCar), CP. 676, CEP 13565-905, São Carlos, SP, Brazil.

It was performed “in vitro” tests in order to analyze the bioactivity of a bioactive glass-ceramic composition (Soda-Lime-Silica glass). Samples of glass-ceramics with 0, 25, 50 and 75% crystallized fractions were obtained by controlled crystallization. These glass-ceramics were exposed to a solution that simulates the fluid of the body (SBF-K9) for 40, 50,100 and 200 hours. The evolution of silica-gel layer, amorphous calcium phosphate and hydroxycarbonateapatite (HCA) formation was analyzed using Fourier Transform Infrared Spectroscopy (FTIR). All the glass-ceramics showed the formation of a well-developed HCA layer on its surface at 100 hours exposure time.




	B-P21
	BIOPOLYMER CONTAINING IRON OXIDE NANOPARTICLES FOR DRUG DELIVERY

P.V. Finotelli, IQ/UFRJ, 21949-900, RJ, Brazil; C. Diaz-Aguila, Centro de Biomateriales, U. de la Habana/Cuba; L. Andrade, M. Farina, ICB/UFRJ; E.M.B. Saitovitch and A.M. Rossi, CBPF, Dr. Xavier Sigaud 150, 22290-180, RJ, Brazil; M.H. Rocha-Leão, EQ/UFRJ, 21949-900, RJ, Brazil.

Magnetic particles dispersed in a biopolymer has been proposed as a drug delivery system in which the drug release would be activated by a magnetic external stimuli. In this work we synthesized iron oxide nanoparticles entrapped in calcium alginate microspheres. The samples were characterized by Mössbauer spectroscopy, electron paramagnetic resonance and scanning electronic microscopy. Calcium alginate beads were prepared by dropping sodium alginate solution (2%) into a CaCl2 solution (0.16 M) with stirring at room temperature. Magnetite (Fe3O4) particles were prepared by coprecipitation of Fe(III) and Fe(II) in the presence of NH4OH and alginate. The Mössbauer analysis at room temperature showed a hyperfine doublet, which is an indicative of a superparamagnetic iron species. Low temperature Mössbauer spectroscopy measurements revealed that the blocking temperature is characteristic of nanoparticles with dimension smaller than 10 nm. EPR spectroscopy showed that part of the iron substitute calcium ions in the polymer structure. The results suggested that the iron oxide/alginate system might be appropriate for drug delivery applications.

Acknowledgements to CNPq, Capes and Millennium Institute for Tissue Bioengineering (IMBT)/CNPq.
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	ANALYSIS OF FATIGUE LIFE OF EXPERIMENTAL Ti-10Mo ALLOY AND COMMERCIALLY PURE TITANIUM FOR DENTAL APPLICATIONS

F. P.  Rodrigues, V. A. Guimarães, A. P. R. Alves Departamento de Materiais e Tecnologia, UNESP - Campus de Guaratinguetá, Av. Ariberto P. Cunha, 333, CEP 12516-410, Guaratinguetá-SP, Brazil J. R. Bauer, Departamento de Odontologia, USP, São Paulo, SP, Brazil

Titanium and some titanium-based alloys have been introduced in the manufacturing of crown and fixed partial denture frameworks, which are affected by fatigue. The present work evaluated the fatigue life of experimental titanium alloy Ti-10Mo for dental applications. Ti-10Mo alloy was obtained in an arc-voltaic melting furnace. Twelve samples with 6 mm in diameter and 40 mm in length  were made of this alloy in a special titanium casting machine. Castings were divested and machined with 3,5 mm in diameter at central and 40mm in length. The ends were 5,8 mm in diameter and round angles were set connecting the center to the ends. A constant defection fatigue test was conduced using a hydraulic and servo-hydraulic fatigue testing machine with a  frequency of 15 Hz. A deflection articulated grip was based in the system developed by Zavanelli et al. The maximum applied loading  was maintained constant at 1000 N (an arbitrary value approaching the forces generated in peoples with bruxing episodes). The test without fracture were stopped  with 60.000 cycles. Within the limitations of this study, results obtained from this alloy were satisfactory when compared commercially pure titanium.
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	IN SITU CRYSTALLIZATION USING THE LASER TWEEZERS MICROSCOPE  

C.N. Keim, M. M. M. Oliveira, L. T. Salgado and M. Farina, Laboratório de Biomineralização, ICB, CCS, Universidade Federal do Rio de Janeiro, 21941-590, Rio de Janeiro, RJ, Brazil. E-mail: mfarina@anato.ufrj.br

Here we describe a method for crystallization of micrometer-sized minerals from solution using a laser tweezers microscope (Neodymium-YAG laser with ( = 1064nm, Efocus ( 100 to 200mWatt; Nikon TE-300 microscope; NA= 1.3 objective lens). The beam was focused onto small metal particles (1 – 10 μM) dispersed in the solution. The particles absorb the laser energy, increasing the temperature in the surroundings, which leads to vaporization of water. Mineralization occurs due to supersaturation near the particle. NaCl crystals produced around the focused beam from 3.5% to 30% solutions at pH 7.0 were cubic, as those formed without the laser. A CaCl2/NaHCO3 3:1 solution at ionic strength = 0.025 to 0.1M and pH 8.5 produced, without the laser beam, rombohedric calcium carbonates (CaCO3), as usual for inorganic calcite. However, rounded structures containing elongated crystals disposed radially were formed when the laser was used. The addition of soluble proteins extracted from fish otoliths (calcified structures of the inner ear) changed the speed and shape of calcium carbonate structures formed. The presence of polysaccharides isolated from the cell wall of a brown alga also changed the shape of mineral formed. In conclusion, this method can be used for in situ fabrication of micrometer-sized structures as well as for evaluating the role of organic molecules in the mineralization of specific crystals. 

Financial support: COPEA, CNPq, CAPES, FAPERJ, Instituto do Milênio de Bioengenharia Tecidual.
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	NON-THROMBOGENIC SURFACES OF GRAFT AND HEPARINIZED COPOLYMERS OF PLASTICIZED PVC FILMS, BY SIMULTANEOUS GAMMA IRRADIATION

1Panzarini, L.C.G.A; Higa, O. S; Guedes, S. M. L 1 Instituto de Pesquisas Energéticas e Nucleares – IPEN-CNEN/SP Consuelo@ipen.br
Plasticized PVC films grafted and heparinized by simultaneous radiation process using gamma rays were evaluated in function of platelet adhesion and thrombus formation. Surface morphological analysis was carried out by scanning electronic microscopy (SEM). The grafted copolymers were obtained by gamma irradiation of the PVC films in systems containing DMAEMA aqueous solution at different concentrations (30% and 45%), PVC-g-DMAEMA (30%) and PVC-g-DMAEMA (45%), and in the presence of heparin sodium salt (0.25% w/v), PVC-g-DMAEMA-g-heparin, in both DMAEMA studied concentrations. Comparison of the photomicrographies of the samples showed such increasing improvement so that the introduction of hydrophilic groups by grafting DMAEMA onto PVC chains was not enough to confer non-thrombogenic properties to the grafted copolymers. An increasing thrombus formation was noticed in comparison with the PVC film surface without grafting. This effect was quite evidenced in the samples of copolymers irradiated at high concentrations of DMAEMA (45%). The addition of heparin sodium salt to the reaction medium, 0.25% w/v, improved non-thrombogenic characteristics to the grafted copolymers at both DMAEMA studied concentrations. The confront of the results shows that the grafted copolymers irradiated in solutions containing 30% of DMAEMA and 0.25% w/v of heparin sodium salt presented better non-thrombogenic surface characteristics. It was evidenced that there was an increase of the surface roughness by the grafting DMAEMA onto PVC chains as a function of the concentration of the monomer. On the other hand, the surface roughness was less evident after heparin sodium salt addition. This fact confirms that the decrease of the roughness surface minimizes the blood platelet activation mechanisms.
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	SYNTHETIC MELANIN: STRUCTURAL AND ELECTRICAL CHARACTERIZATION BY SCANNING PROBE MICROSCOPY.

M. I. N. da Silva, and M. A. Cotta, Universidade Estadual de Campinas, Instituto de Física Gleb Wataghin, Departamento de Física Aplicada, Laboratório de Pesquisa em Dispositivos, CP 6165, 13083-970, Campinas, SP, Brazil.  S. N. Dezidério, and C. F. O. Graeff, Faculdade de Filosofia, Ciências e Letras, Universidade de São Paulo, Ribeirão Preto, SP, Brazil.  J. C. Gonzalez, Laboratório Nacional de Luz Síncrontron, Campinas, SP, Brazil.

Melanins are important photoprotective pigments found in many organisms and tissues. They have attracted great attention due to their role in photo protection and technological applications.  In this work we will study the effect of hydration on the structural and electrical properties of synthetic melanin samples using Atomic Force Microscopy (AFM), Electrical Force Gradient Microscopy (EFM), and Conductive Atomic Force Microscopy (C-AFM). Two thin film synthetic melanin samples were prepared by evaporating (casting) a solution of melanin powder in a mixture of DMSO (Dimethyl Sulfoxide. All the experiments were done in air using a Digital Instrument MultiMode Scanning Probe Microscope, with a Nanoscope III controller and an extender electronic box, and an AutoProbe CP from ThermoMicroscopes. TappingMode ultra sharp Si tips were used in all the experiments. AFM was used to study the morphology of the synthetic melanin thin films.  EFM and C-AFM were used to study the electrical properties of the samples in correlation with their morphology. An increment of the EFM signal was observed in both samples at the edges of the flat terraces. However, a lower EFM signal was found in the agglomerates present in the hydrated sample. These results show a degradation of the structural and electrical properties of melanin thin films caused by hydration.
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	CHARACTERIZATION OF SHORT CHAIN FATTY ACIDS MICROCAPSULES PRODUCED BY SPRAY DRYING

M. I. Teixeira,  Prog. Pós Grad. em Ciência de Alimentos IQ/UFRJ; L. R. Andrade; M. Farina, Lab. de Biomineralização – ICB/ CCS/ UFRJ; F. E. P. Cornejo, EMBRAPA /Agroindústria de Alimentos, Av. das Américas, n( 29.501 , Guaratiba,  RJ;  M. H. M. Rocha Leão, Depto. de Engenharia Bioquímica – EQ/UFRJ - 21.910-900 - Ilha do Fundão, Rio de Janeiro, Brasil.

Microcapsules containing short chain fatty acids (SCFA) were produced by spray drying using different proportions of arabic gum and maltodextrin as wall materials. Proportions of 5 and 10% of arabic gum, 5 and 10% of maltodextrin and the mixture of 5% of maltodextrin and 5% of arabic gum were added to samples of fermented permeate containing SCFA and later dried in spray drying. The structures of microcapsules were studied by Scanning Electron Microscopy(SEM) and microcapsule sizes were measured by Laser Diffraction. SEM results indicated that the structures of microcapsules were affected by type and proportion of wall material. Almost all microcapsules containing arabic gum as wall material had surface dents, but no cracks or pores were observed. Microcapsules containing maltodextrin were spherical, had fewer surface dents and some of them had pores. The larger microcapsule sizes were observed in those containing maltodextrin. Our results show that microstructure and size of microcapsules are affected by type and proportion of biomaterial used.
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	BIOMIMETIC APATITE FORMATION ON POLYCAPROLACTONE (PCL) COMPOSITES CONTAINING CALCIUM CARBONATES
Celso P. Melo , Departamento de Física, UFPE, Recife, Brazil; Robson A. S.Queiroz, Pós-Graduação em Ciência dos Materiais, UFPE, Recife, Brazil.

Polycaprolactone (PCL) composites containing a mixture of calcium carbonates were prepared by mixing a PCL solution to a Ca(OH)2 suspension that was previously submitted to CO2 bubbling. After drying, the mixture was grounded and then soaked for varied amounts of time in simulated body fluid (SBF) at 37 0C. The carboxy groups induce apatite nucleation and, as a result, bone like apatite particles were deposited on the composite surface. The PCL/CaCO3 composites before and after the soaking were analyzed by X-ray diffractometry and Fourier transform infrared spectroscopy, and its morphology was observed by scanning electron microscopy. Within 3h of exposition to SBF, biomimetic apatite was formed on the PCL/CaCO3 composites in SBF and the amount deposited increased continuously up to 12h. The relative amounts of vaterite, aragonite and calcite (different forms of calcium carbonates) were dependent on the length of exposure to SBF. These PCL/CaCO3 composites are expected to present high bioactivity, and therefore they arise as promising candidates for use on bone repair clinical applications.

[Financial support: CNPq]
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	THE INFLUENCE OF RF POWER AND PRESSURE ON THE POLIURETHANE CONTACT ANGLE 

G. Z. Gadioli, E. C. Rangel, R. P. Mota, R.Y. Honda, N. C. Cruz, Laboratório de Plasmas e Aplicações - UNESP - Campus Guaratinguetá, 12516-410  - Guaratinguetá/SP, Brazil.

As the behavior of a material in a biological environment is strongly related to its interaction with water, good surface wettability is highly requested for a material to present good biocompatibility. In this sense, many techniques have been successfully applied to improve biomaterial surfaces. Amongst them, plasma processing is of particular interest because it allows surface modifications without degenerating the bulk properties. In this work, glow discharge plasmas have been applied to the treatment of Polyurethane. It has been investigated the evolution of contact angle, (, of samples exposed to different plasmas. The present work describes an investigation on polyurethane contact angle exposed to N2, O2 and H2. The treatments were performed in a vacuum chamber by applying radiofrequency (RF) power (13,56 MHz) to two external electrodes. During the treatments the chamber was continuously pumped by an 18-m3/h rotary vane pump. The admission of the gases was controlled by needle valves while the chamber pressure was monitored by a Pirani gauge. The basic parameter of wettability is the contact angle ( of a liquid wetting the solid. In this work, the contact angle measurements were performed by an automated goniometer (Ramé-Hart, 100-00). We have observed that the exposure of the polymer to plasmas excited by RF power more than 50 W have became the polyurethane surface hydrophilic without dependence of the used gas. However, oxygen plasmas decrease polyurethane contact angle (to less than 35 degrees) with any RF power.
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	STRUCTURAL CHANGES IN  EGGSHELLS  OF Captive tortoises (Geochelone carbonaria) 

C.A.R. Matias1; S.F. Bruno1; J.B. Campos2; M. Farina3; R. Cruz, R.4,*. 1Depto. de Patologia e Clinica Veterinária, Universidade Federal Fluminense. 2Divisão de Processamento e Caracterização de Materiais, Instituto Nacional de Tecnologia. 3Instituto de Ciência Biológicas, Universidade Federal do Rio de Janeiro; 4Instituto de Biologia, Universidade Federal Fluminense. *E-mail : rcruz@vm.uff.br.

Eggshells are natural composite bioceramics containing organic and inorganic (CaCO3) phases. The objective of this study was to describe morphological and ultrastructural changes in two eggshells from two specimens of captive tortoises (Geochelone carbonaria) with retention problems. The eggshells microstructure were studied by several techniques: Light microscopy (LM), Polarized light microscopy (PLM), Scanning electron microscopy (SEM) and X-ray diffraction (XRD).  It was found that eggshell thickness from one tortoise was significantly greater (4.07mm) than the other one (1.11mm). Ultrastructure of the calcified layer of eggshell was examined by Scanning Electron Microscopy (SEM). The thicker egg also presented pores that could connect the interior of the egg with the outside environment and provide  the diffusion of respiratory gases and water vapors. The thicker eggshell presented irregular multilayered structure in cross section, with alternating crystal and organic matrix layers forming a thicker composite structure. In both cases, the pores are not aligned, thus causing less diffusion of gases and water vapors, according with gravity or length of egg retention.     



	B-P35
	PRELIMINAR CHARACTERIZATION OF PEA PROTEIN CONCENTRATE (PPC) AND CARBOXIMETHYLCELLULOSE (CMC) MICROCAPSULES USED FOR SLOW RELEASE OF ASCORBIC ACID (AA)

A.P.T.R. Pierucci, Instituto de Nutrição, CCS, UFRJ, Ilha do Fundão, Rio de Janeiro, RJ, 21941-590, Brasil / PPg Ciência de Alimentos-IQ-UFRJ; L.R. Andrade; M. Farina, Deptº de Histologia e Embriologia, CCS, UFRJ; M.H.M. Rocha-Leão, EQ/ PPg Ciência de Alimentos-IQ-UFRJ.

Microcapsules structure interferes in the kinetics of the release of encapsulated materials. Some studies have been reported comparing morphology and stability of different microcapsules. The aim of this work was to characterize microcapsules of PPC and CMC carriers of AA, by measuring size distribution (by light scattering) and overall morphology (by scanning electron microscopy). Samples were obtained from spray dried solutions of coat (PPC or CMC) and core (AA) in the proportion of 2:1. Maltodextrin was tested as co-adjuvant in this process. Particle sizes ranged from 25.18 to 39.00 (m to PPC microcapsules, and 14.4 to 12.5 (m to CMC. PPC microcapsules presented irregular shapes with a rough surface. Agglomeration of microcapsules was observed more intensely in samples with maltodextrin. CMC produced regular spherical particles with smooth surface, and less agglomeration than PPC. Studies on the release rate of AA from the microcapsules and the correlation with structural analysis are in course.

Financial Support: Capes; CNPq/PRONEX; Institutos do Milênio/CNPq.
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	BIOMIMETIC PARTIAL RECONSTRUCTION OF EGGSHELL

M.S. Fernandez, K. Passalacqua and J.L. Arias, Faculty of Veterinary Sciences and Center for Advanced Interdisciplinary Research in Materials, Universidad de Chile, Santiago, Chile

Eggshells are composite ceramics containing minute amounts of organic matrix and calcium carbonate (calcite) filler. The organic matrix mainly consists of type X collagen, a keratan sulfate-rich proteoglycan (mammillan), a dermatan sulfate-rich proteoglycan (ovoglycan), and some other proteins, such as osteopontin and ovocleidin 17. These macromolecules are not uniformly distributed through out the shell, but are segregated to different regions of the eggshell. Eggshells are built in a spatio-temporal assembly line regulating process. While type X collagen constitutes the inner non-mineralized layer of the shell (shell membranes), mammillan has been involved in nucleation of calcite crystals on the mammillary knobs, and ovoglycan in crystal growth of the palisade layer. By using eggshell membranes containg mammillae obtained prior to be mineralized as a substrate for in vitro calcification, incubated at different times in the presence or absence of carbonic anhydrase or dermatan sulfate at different pH, we tried to rebuild eggshell formation, an evaluate the effect of these specific additives on the crystalline morphology of the deposited calcite.There is an synergic effect between carbonic anhydrase and dermatan sulfate on the deposition and modification of calcite crystals, which resembled the normal eggshell fabrication.
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	CHARACTERIZATION OF SHORT CHAIN FATTY ACIDS MICROCAPSULES PRODUCED BY SPRAY DRYING

M. I. Teixeira,  Prog. Pós Grad. em Ciência de Alimentos IQ/UFRJ; L. R. Andrade; M. Farina, Lab. de Biomineralização – ICB/ CCS/ UFRJ; F. E. P. Cornejo, EMBRAPA /Agroindústria de Alimentos, Av. das Américas, n( 29.501 , Guaratiba,  RJ;  M. H. M. Rocha Leão, Depto. de Engenharia Bioquímica – EQ/UFRJ - 21.910-900 - Ilha do Fundão, Rio de Janeiro, Brasil.

Microcapsules containing short chain fatty acids (SCFA) were produced by spray drying using different proportions of arabic gum and maltodextrin as wall materials. Proportions of 5 and 10% of arabic gum, 5 and 10% of maltodextrin and the mixture of 5% of maltodextrin and 5% of arabic gum were added to samples of fermented permeate containing SCFA and later dried in spray drying. The structures of microcapsules were studied by Scanning Electron Microscopy(SEM) and microcapsule sizes were measured by Laser Diffraction. SEM results indicated that the structures of microcapsules were affected by type and proportion of wall material. Almost all microcapsules containing arabic gum as wall material had surface dents, but no cracks or pores were observed. Microcapsules containing maltodextrin were spherical, had fewer surface dents and some of them had pores. The larger microcapsule sizes were observed in those containing maltodextrin. Our results show that microstructure and size of microcapsules are affected by type and proportion of biomaterial used.
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	ADHESION OF HYDORXYAPATITE COATINGS ON TITANIUM-BASED SUBSTRATES OBTAINED BY BIOMIMETIC METHOD 

 L. C. Oliveira Vercik, A. C. Guastaldi; Universidade Estadual Paulista, CP 355, Araraquara - SP, 14801-970, Brazil; A. Vercik, Universidade Federal de São Carlos, CP 676, São Carlos - SP, 13560-970, Brazil.

Commercially pure titanium (cp-Ti), and some of its alloys are considered very important in the medical field because of its excellent biocompatibility and mechanical properties. Coating these metallic surfaces with calcium phosphate ceramics, such as the hydroxyapatite (HA), can combine the excellent mechanical properties of the substrate with the desired bioactivity of the coated film, yielding implants with more osseointegration and consequently better acceptance by the human body. In this work we have studied the adhesion properties of HA coatings obtained by the biomimetic method, which simulates the conditions of the corporal environment, on different types of titanium-based substrates, such as cp-Ti and Ti-6Al-4V alloy, with and without titanium oxide interface. We have also analyzed the influence on adhesion of thermal treatments used to increase the crystallinity of the coated film, evaluated by X-ray diffraction and scanning electron microscopy techniques. The adhesion was assessed by micro–scratch test using two different figures of merit to characterize the quality of the coating: the full delamination load and the frictional work, defined as the area under friction force versus normal force curve.     
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	PROPERTIES OF PIASSAVA COMPOSITES WITH POLYMERIC MATRIX

Regina C.M.P. Aquino 1, José R.M. d’Almeida 2 and Sérgio N. Monteiro 3
1 Center of Technological Education, CEFET, Campos dos Goitacazes, RJ; 2 Department of Materials Science and Metallurgy, Catholic University of Rio de Janeiro, RJ; 

3 Laboratory for Advanced Materials, LAMAV, State University of the Northern Rio de Janeiro, UENF, Avenida Alberto Lamego, 2000, Campos dos Goitacazes, RJ, Brazil, cep 28015620. 

In the past years, scientific and technological researchs have concentrated efforts in searching for materials that could present more diversified and improved properties as compared to those of conventional materials. Thecurrent tendency is to look for new materials, which are compatible to the environmentwhithout negative effects. The development of natural fiber reinforced composites with polymeric matrix is an example of an action to introduce a special material that is, at least for the fiber, renewable, low coast, biodegradable and non toxic. In the present paper, therefore, the physical-chemistry properties of the piassava (Attalea funifera Mart) fiber were evaluated. Polyester resin was used as matrix and specimens were made with piassava fiber with volume fraction varying from 10 to 40%. The mechanical properties of the composites were evaluated by bend tests. The results have shown that this piassava fiber reinforced polymeric composites present a potential for competitivity with other wood based industrialized products. 
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	BEHAVIOR OF HUMAN OSTEOBLASTS IN COLLAGEN CONTAINING 3-D GELS

A.B.R.Linhares, and M.Farina. Laboratório de biomineralização, Instituto de Ciências Biomédicas, UFRJ, Rio de Janeiro, 21941-590, RJ, Brazil.

Osteoblasts are capable to migrate and proliferate in three-dimensional collagen matrices. Mechanical signals from the remodeled matrix feed back to modulate cell phenotype in an iterative process. Analyzing the morphologies of osteoblasts in 3-D cultures may provide insights about how these cells migrate, proliferate and organize in vivo.

Human osteoblasts were cultured on both rat and bovine type I collagen gels in Dulbecco’s  modified Eagle’s medium (DMEM) containing 10% bovine fetal serum (BFS). Briefly, a volume of 1 ml containing 105 cells in 1.76x concentrated DMEM was mixed with concentrated DMEM, BFS, collagen and 0.1N NaOH, in appropriate amounts, to a total volume of 10ml. The solution solidified at room temperature. Dishes containing the solidified gels with the embedded cells were overlaid with the culture medium. Composites containing collagen and powdered hydroxyapatite (HA) from bovine origin were also used. It was observed that the cell/gel composite changed shape with culture time. Osteoblasts inside the gel presented triangular geometry or were elongated, while in the gel periphery they were disposed in parallel relatively to each other and tangentially to the gel contour. In the collagen/HA sample we observed cells adhered to both collagen and HA particles. 
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	A STUDY ON CORROSION RESISTANCE OF THE Ti-10Mo EXPERIMENTAL ALLOY AFTER DIFFERENT PROCESSING METHODS

A. P. R. Alves, F. A. Santana, L. A. Azevedo, S. A. Cursino, E. N. Codaro Laboratório de Materiais e Ensaios, Departamento de Engenharia Mecânica, UNITAU, Rua Daniel Danelli, s/n – Jardim Morumbi, Taubaté, SP CEP 12.060-440

The purpose of this work is microstructural characterization and corrosion resistance of the experimental Ti-10Mo (wt.%) alloy as-cast and treated. The buttons of this alloy were obtained with casting of commercial titanium (grade one) and molybdenum (pure 99,99%) in argon arc-melting furnace. After casting, allloys were divided in four groups from analysis: as cast, solution heat treatment at 1000°C in argon atmosphere, remelting in centrifugal machine (investment casting) and remelting in centrifugal machine followed porcelain firing cycles. Corrosion behaviour of titanium alloys in an fluoridated physiological serum (0.15 M NaCl + 0.03 M NaF [pH=6.0]) was studied and compared with Ti-6Al-4V alloy. In all electrodes system, similar potentiodynamic polarization curves was obtained. The apparent breakdown potentials were observed at ~1.2 V vs SCE. Solubilized Ti-10Mo alloy exhibited a more low passive current density.
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	ANALYSIS OF FLEXURAL STRENGHT OF A SYSTEM FIBER/RESIN AFTER STORAGE IN SALIVA

Fábio Dias Costa, Universidade Iguaçu (UNIG), Rua Abílio Augusto Távora, 20134, 26255-360, Nova Iguaçu, Rio de Janeiro, RJ, Brazil; Ana Paula Rosifini Alves, Laboratório de Materiais e Ensaios, Departamento de Engenharia Mecânica, Universidade de Taubaté (Unitau), Rua Daniel Danelli, s/n, Jardim Morumbi, Taubaté, São Paulo, SP, Brazil 

This present work evaluated, compared and analyzed  the influence of storage in synthetic saliva on flexural strenght of Targis/Vectris resin system. Ten samples were made with fibers envolved from the composite resin in a stainless steel die with 20 x 4 x 4 mm dimensions. After the cure the specimens were storage in synthetic saliva from 24 hours at 37° C ±  2. Flexural testing was carried out in a universal testing machine at a crosshead speed of 1mm/min and load cell of 100 kgf.  During testing samples were mantained in saliva. The results were statistically analyzed and the flexural strength was calculated (158MPa). No significant difference in flexural strenght between system testing in air (P<0.01), made in the previous study, and system storaged and for both the properties were maintained. However, the results showed less variations when compared with values obtained in testing realized in air.
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	MICROSTRUCTURAL CHARACTERIZATION OF INTERFACIAL REACTION Ti-10Mo ALLOY WITH INVESTMENT MATERIAL

KALIL, C. A. ; ALVES, A. P. R.1; BAUER, J. R. O.2; RODRIGUES JR., D.3 Rua Daniel Danelli, s/n, Jardim Morumbi, Taubaté, São Paulo 1Laboratório de Materiais e Ensaios, Departamento de Engenharia Mecânica, Universidade de Taubaté, 12060 - 440, Taubaté, São Paulo, Brazil, 2Departamento de Materiais Dentários, Faculdade de Odontologia, USP 3Departamento de Engenharia de Materiais, FAENQUIL, Lorena, SP

Commercially pure titanium has been used in for dental applications because of its excellent properties. However, titanium has a high melting temperature and reactivity with oxygen and impurities at elevated temperatures makes it difficult to cast. One method to solve this problem is to use titanium alloys. This study intends to verify the reaction of an experimental titanium alloy (Ti-10wt.%Mo) with the investment mold after casting. This alloy was obtained with casting of commercial titanium and molybdenum on an arc-voltaic melting furnace. Twelve wax patterns with diameter of 6 mm and length of 15 mm were divided in two groups. The first was invested with a silica investment material and the second group was invested with zirconia-based investment. After casting in a special titanium casting machine, each group was divided again and analyzed in two ways: transversal section metal/mold and transversal section metal blasted. The samples were embedded in epoxy resin, grounded on silicon carbide paper and polished. The reaction in the metal/mold interface and the alloy/investment were analyzed using a optical and scanning electronic microscopes. These analyses showed that there was interfacial reaction on the silica-based investment and an oxide layer became present after blasting. Oxide layers of 50 m in thickness were formed on the titanium alloy during reaction with investment material. Zirconia-based investment lets superficial layer cleans without contamination.
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	STUDY OF NON-TOXIC ALUMINUM AND VANADIUM-FREE TITANIUM ALLOYS FOR BIOMEDICAL APPLICATIONS

H. M. Silva, C. Moura Neto, Divisão de Engenharia Mecânica – Aeronaútica, Instituto Tecnológico de Aeronáutica (ITA), Pça Marechal do Ar Eduardo Gomes, 50, Vila dasAcácias, São José dos Campos – SP, cep 12228-904, Brazil; S. G. Schneider, Departamento de Engenharia de Materiais, Faculdade de Engenharia Química de Lorena (FAENQUIL), Caixa Postal 116, Lorena SP, cep 12600-970 , Brazil.

Pure titanium and its alloys are the most attractive materials for biomedical applications. One of the most important biomedical titanium alloys, recently, has been the Ti-6Al-4V. However on account of the toxicity of the elements Al and V, new alloys, that do not contain these elements, are achieving great attention. Studies show that (-type titanium alloys containing non-toxic elements (Mo, Zr, Nb, Ta and Fe) can exhibit an elastic modulus lower than the Ti-6Al-4V alloy. This work describes the microstructures and mechanical properties of the ( type titanium alloys, Ti-8Nb-13Zr and Ti-18Nb-13Zr (% wt). Ti-8Nb-13Zr and Ti-18Nb-13Zr alloys are produced from commercially pure materials (Ti, Nb and Zr) by arc melting under argon atmosphere in a water–cooled copper hearth furnace. The obtained ingots, with initial diameter of 18 mm, are submited to sequences of heat treatment (1000ºC/60min and water quenching), cold-working by swaging procedures (89% plastic deformation) and in sequence other heat treatment (900ºC/30min and water quenching). Microstructural analyses of the materials in as-cast and heat-treated conditions are performed using light microscopy and scanning electron microscopy (SEM). Mechanical characterization of these alloys is based on tensile and hardness tests. The results indicate that the route of thermomechanical processing is available to obtain a homogeneous martensitic (( microstructure and good mechanical properties for the alloys, which can be used for biomedical applications.
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	INFLUENCE OF MICELLES ON THE NITRIC OXIDE REACTIONS WITH IRON PORPHYRINS

F. S. D. S. Vilhena, S. R. W. Louro, Department of Physics, Rua Marquês de São Vicente, 225 Rio de Janeiro, Brazil.

Porphyrins have been widely studied as sensitizers of living organisms, including humans, with applications in the treatment of several diseases. Most of the porphyrins which have been tested both in vitro and vivo exert their photoactivity after preferential association with membranes. Thus, binding of porphyrins and metalloporphyrins to micelles (simple membrane models) has attracted much interest due to the possibility of applications for drug encapsulation in many biological and photochemical processes.  The identification of metal complexes of porphyrins as targets for nitric oxide has generated much interest in the their structural and kinetic properties as possible pharmaceutical delivery systems. Nitric oxide has significant roles in mammalian biology as an intracellular signaling agent in blood pressure regulation and in cytotoxic immune response. Clearly, understanding the interaction between NO and metal targets is key to understanding the in vivo mechanisms of nitric oxide. In this work the influence of micelle interactions on kinetic properties of two iron-porphyrins (FeTMPyP and FeTPPS4) nitrosylation was explored. Interaction with oppositely charged micelles protects the iron porphyrins from nitric oxide binding. We propose a supramolecular interaction model to explains the experimental results, in which the micelle encapsulates the porphyrins.
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	COMPOSITES HYDROXYAPATITE-COLLAGEN: A PRELIMINARY MINERALIZATION STUDY

LA. Sena; G.A. Soares, COPPE/UFRJ, P.O. Box 68505, RJ, Brazil; V.C.A Martins; G. Goissis, DQFM/IQSC, USP, São Carlos, SP, Brazil; R. Borojevic, ICB/UFRJ, 21941-590, RJ, Brazil; A.M. Rossi, CBPF, Rua Dr. Xavier Sigaud, 150, 22290-180, RJ, Brazil.

Natural bone is mainly composed by hydroxyapatite (Ca10(PO4)6(OH)2, HA) and type I collagen (Col). The mineralization process of this biological composite has been studied for a long time. Recently, many research have been done concerning the nucleation and alignment of hydroxyapatite inside collagen fibrils. In the present work HA/Col composites were produced by co-precipitation method using native collagen and polyanionic collagen gel with HA:Col weight ratio of 50:50. Polyanionic collagen with approximately 45 carboxyl contents was prepared by selective hydrolysis of carboxyamide side chain of asparagine and glutamine residues presents in the collagen backbone. The materials were characterized by using X-ray diffraction (DRX), scanning and transmission electron microscopy (SEM, TEM), fourier transform infrared reflection spectroscopy (FTIR). The results obtained in this work allow us to conclude that a calcium deficient-apatite is produce using co-precipitation route. The HA crystals are needlelike with dimensions comparable to bone apatite. 

Acknowledgments to CNPq, FUJB, CAPES, Millenium Institute for Tissue Bioengineering (IMBT)/CNPq.
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	MICROSTRUCTURE, AND MECHANICAL PROPERTIES IN TEST OF ISOTHERMAL COMPRESSION OF THE ALLOY TI-35NB-5TA-7ZR (TNZT) FOR IMPLANT  

Oliveira, V. M., Ferreira, I. Authors, UNICAMP–FEM–DEMA,  Caixa Postal 6122, Campinas-SP, Brazil

With the purpose of studying the influence of the thermo-mechanical treatments in the microstructure and mechanical properties of the alloy Ti-35Nb-5Ta-7Zr, which presents as an advantage, in relation to  other titanium alloys, a lesser module of elasticity, without compromising the mechanical properties, and the fact that all the constituent elements of the same are biocompatible. The work will be developed starting from alloy Ti-35Nb-5Ta-7Zr prepared in a voltaic arch oven, with an atmosphere pre-purified with argon, using as raw material metals with high purity; making  the test shapes in agreement with the ASTM norms  for test compression; isothermal compression of the ambient temperature samples  at 1000oC; survey of the mechanical properties obtained by the isothermal compression test in function of the temperature; characterization and analysis of the microstructure by means of optical and sweeping electronic microscopy of the samples submitted to the test.
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	bone remodelling analyses after insertion of Calcium phosphate ceramics in rabbit’s tibias

B. König Jr., C.C. Lopes, Department of Anatomy, ICB, University of Sao Paulo, Av. Lineu Prestes, 2415, 05508-900, SP, Brazil. L. J. Faria Jr, CEDDA Av. São João, 89, 12220, S.J. Campos, SP, Brazil. M. J. Carbonari, J.C. Braga, N.B. Lima, O. Z. Higa, IPEN, P. O. Box 11049, Pinheiros, 05422-970, SP, Brazil.

The host response to bone substitutes or dental implants placed in bone involves a number of events that will be resulted in the ideal restoration of the bone structure. For this to occur, gaps should be filled with newly formed bone and the bone damage be repaired. During the healing period, adverse conditions such as premature loading or micro mobility or even a chronic inflammatory process could lead the formation of fibrotic tissues rather than bone. The aim of this study was to analyze the bone remodeling after the insertion of different calcium phosphate ceramics (CaHPO4, Ca(HPO4)H2O, Ca2P2O7, Ca3(HPO4)2, Ca9(PO4)2(OH)2, Ca10(HPO4)6(OH)2 ) in rabbit’s tibias. For the evaluation of the bone remodeling during the 8-week healing time, polyfluorochrome sequential labeling was carried out. The ANOVA verified that Ca10(HPO4)6(OH)2 presented higher deposition of the labels and Ca9(PO4)2(OH)2 lower deposition. It was concluded that the Ca/P ratio modified the bone deposition results in rabbit’s tibias.
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	Development and Characterization of Calcium phosphate ceramics as bone substitute

B. König Jr., C.C. Lopes, Department of Anatomy, ICB, University of Sao Paulo, Av. Lineu Prestes, 2415, 05508-900, SP, Brazil. L. J. Faria Jr, CEDDA Av. São João, 89, 12220, S.J. Campos, SP, Brazil. M. J. Carbonari, J.C. Braga, N.B. Lima, O. Z. Higa, IPEN, P. O. Box 11049, Pinheiros, 05422-970, SP, Brazil.

Calcium phosphate ceramics (CaHPO4, Ca(HPO4)H2O, Ca2P2O7, Ca3(HPO4)2, Ca9(PO4)2(OH)2, Ca10(HPO4)6(OH)2 ) have been widely used as bone substitute due to its similarity to mineralized bone. Synthetic Calcium phosphate ceramics (CPCs) exhibits strong affinity to host hard tissues. Hydroxyapatite has become popular as a coating material for dental and orthopedic implants due to the following advantages: faster adaptation of bone, absence of fibrous tissues, better adhesion, reduced healing time and inhibition of ion release. Other calcium phosphate coatings appear initially to provide this benefits, although, it’s fairly rapid resorption results in decreased attachment to the bone tissues. The aim of this study was the development and analysis of different calcium phosphate ceramics as bone substitute. The CPCs were characterized by X-Ray diffraction and tests of cytotoxicity were carried out prior to installation in rabbit’s tibias. Overhead the CPCs presented no toxic effects and its presence stimulated the bone growth in the medullar region of the rabbit’s tibias as well as the cortical bone. 
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	EVALUATION IN VITRO AND IN VIVO OF BIOMIMETIC HYDROXYAPATITE COATED ON TITANIUM DENTAL IMPLANTS

E.C. da Silva Rigo DEMa, UFSCar, Rod. Washington Luiz Km 235 C.P. 676 São Carlos - SP  13565905, M.J.Carbonari, IPEN, P. O. Box 11049, Pinheiros, 05422-970, SP, B.König Jr., Department of Anatomy, ICB, University of Sao Paulo, Av. Lineu Prestes, 2415, 05508-900, SP 

Among several materials used as dental implants, metals present relatively high tensile strengths. Although metals are biotolerable, they do not adhere to bone. On the other hand, bioactive ceramics are known to chemically bind to bone tissues, but they are not enough mechanically resistant to tension stresses. To overcome this drawback, biotolerable metals can be coated with bioactive ceramics. The aim of this work was to study the variables of the biomimetic process, replacing G glasses used during the nucleation stages by a solution of sodium silicate (SS). Titanium implants were immersed in 12.5 cm3 of SBF and 12.5 cm3 of SS. All implants were left inside an incubator at 37 °C for 7 days, followed by immersion in 1.5 SBF and taken back to the incubator for additional 6 days at 37°C. The coatings were analyzed by FTIR, and SEM. To check the osteointegration, implants were inserted in rabbit’s tibia. The results showed that the SS solution give conditions for the formation of apatite nucleis as a consequence of the Si-OH bonds and we can conclude that the coating process seems to be effective in inducing bone formation.
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	INVESTIGATION OF THE ELASTICAL PROPERTIES OF VASCULAR PROSTHESIS MADE OF LATEX

W.F.P.Neves-Junior and M. Mulato, Departamento de Física e Matemática, Faculdade de Filosofia Ciências e Letras de Ribeirão Preto, Universidade de São Paulo, Av. Bandeirantes 3900, Ribeirão Preto, SP, 14020-040, Brazil.

The use of  biomaterials involves candidates for applications such as band-aids, prosthesis, and sensors. Preferentially, these materials must be easy to handle, process, mold and use. In addition to that, the success of any new candidate is mainly dictated by the capability to avoid any rejection of the human body. In our work we are mainly interested in the use of natural Latex from the Hevea brasiliensis for medical applications. As already demonstrated in the recent past, these material complies with all the above requirements.  We have made several impermeable vascular prosthesis using the dip-coating technique. As starting material we used a mixture of latex extracted from several clones. The mixture was centrifuged and stored in ammoniac solution, with the addition of 4% sulfur and 2% polivinil-metil ether solution. The elastic properties of the prosthesis were investigated using mainly the tension-deformation experiments. Tests were made using an expansion/contraction rate of 10mm/min, and a distended dimension of 1,5cm. The influence of important fabrication parameters were studied such as: dip-coating velocity, final prosthesis thickness, initial latex viscosity, etc. Single and cycled tension-deformation experiments were performed with closed and open samples considering longitudinal and transversal directions.
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	Natural latex as a Biopolymer: A Quantitative Study of the Angiogenesis Stimulated by Natural Latex in the Quail Chorioallantoic Membrane

M. C. O. Alves*, C. F. O. Graeff, DFM-FFCLRP/USP, Avenida Bandeirantes, 3900 14030-901 Ribeirão Preto, Brazil; * UNIP, Rib. Preto; J. C. Netto, FMRP/USP, Avenida Bandeirantes, 3900 Rib Preto, Brazil;  M. S. Bernardes, DPV-ESALQ/USP, Av. Pádua Dias 11, Caixa Postal 9, CEP13418-900 Piracicaba, Brazil.

Historically, the natural latex has been widely used in the pneumatic industry to produce rubber artifacts, tires for example. However, in the healthcare area a novel utilization of this material promises to cause revolution in many kinds of medical treatments, like cutaneous ulcer in diabetic or common patients and esophageal stenosis. This is because the natural latex has the property of the angiogenesis stimulation. Angiogenesis is the blood vessels arising and growth, from existing vessels. Stimulating the angiogenesis, the natural latex participates actively of the healing process, rendering possible the neo-formation of damaged tissues. In this work, the chorioallantoic chick embryos membrane test was evaluated as an instrument to quantify the angiogenesis activity stimulated by the natural latex extracted from the rubber tree Hevea brasiliensis. Different clones of the rubber tree, GT1 and RRIM600, were evaluated to verify variations among their properties of stimulating the angiogenesis activity. Software was especially developed to analyze the images of the blood vessels taken from the regions of the chorioallantoic membrane where the natural latex was in touch. The statistical results showed that the natural latex really stimulates the angiogenesis activity and it was also possible to see that the GT1 can stimulate angiogenesis activity more than the RRIM600. This study is highly justified because it is possible to preview that this material can improve the life quality of a great amount of people expending very few money once the natural latex is very cheap. This kind of utilization can also open new markets for the Brazilian natural latex and improve significantly the product importance in the international scene.
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	IN VITRO COMPARATIVE STUDY OF THE MECHANICAL BEHAVIOR OF A COMPOSITE MATRIX REINFORCED BY TWO TYPES OF FIBERS (POLYETHYLENE AND GLASS)

S.M.M. SPYRIDES, FO/UFRJ, Departamento de Prótese e Materiais Dentários, caixa postal 11667, Rio de Janeiro, RJ, CEP: 22022-970; Brazil; F.L. BASTIAN, COPPE/UFRJ, Programa de Engenharia Metalúrgica e de Materiais, caixa postal 68505, Rio de Janeiro, RJ, CEP: 21941-972l, Brazil

Fiber-reinforced composites have been used to replace the metal framework in fixed parcial dentures. This study evaluate and compare the influence of two fiber reinforcements: polyethylene (Connect) and glass (GlasSpan) on the mechanical properties of a commercial (Artglass) particulated composite. Flexural, compression and fracture toughness testing were conducted. The flexure tests were made by three-point bending, with six samples of each material with a fiber layer next to base. The compression tests were made in a universal testing machine with four samples of each material with a fiber layer next to base. Fracture toughness testing was made by three-point bending, with six samples of each material with a fiber layer 4mm upward away from the base and a single notch cut transversal to fibers, without touching them. After statistical analysis, it was concluded that the flexural strength is equal for bars reinforced by polyethylene or glass fibers. The compressive strength is higher in the composite reinforced by glass fibers. The flexural elastic modulus is equal in both materials whereas the flexural deflection and the fracture toughness is greater in the composite reinforced by polyethylene fibers.
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	RADIOLOGICAL EXPERIMENTAL RESPONSE AND COMPUTATIONAL DOSIMETRIC EVALUATION OF HYDROXYAPATITE MACROAGGREGATES IMPLANTS 

B.M. Mendes and T.P.R. Campos, Curso de Pós Graduação em Ciências e Técnicas Nucleares - CCTN/UFMG, Av. Antônio Carlos, 6627, CEP: 31270901, Belo Horizonte, MG, Brasil, bruno@nuclear.ufmg.br, campos@nuclear.ufmg.br
Hydroxyapatite macroaggregates with incorporated radionuclides, namely M-HAP, present a great potential for brachytherapy implants. HAP is biocompatible, presenting neither local nor systemic toxicity and can have incorporated radionuclides. At the present work, experimental models were setup to study the spatial distribution, radiological and ultrasound response of M-HAP (“M”= metallic radionuclides such as: 89Sr, 90Y, 165Dy, 166Ho or 188Re) macroaggregates introduced by high viscosity CMC gel through interstitial implants into kidney, lung, liver, brain and muscle samples. A Monte Carlo computational dosimetric evaluation of M-HAPs interstitial implants was also performed taken conventional 125I seeds as comparison. The radiological images demonstrated high ecogenicity and easy ultrasound identification in all evaluated tissues experimental models. The incorporation of high atomic number (Z) radionuclides to the hydroxyapatite structure may improve the composition x-ray contrast. The M-HAP macroaggregates presented dose distribution adequated for tumor control. 188Re-HAP implants present radiodosimetric advantages when compared with 125I seeds.
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	EFFECT OF ALKALI-TREATED TITANIUM INDUCED ON PRECIPITATION OF THE HIDROXIAPATITE

C.M.Assis, L.C.Oliveira Vercik, M.V.Lia Fook, A.C.Guastaldi; Universidade Estadual Paulista, CP 355, Araraquara – SP, 14801-970, Brazil;

The purpose of this study was to evaluate the growth ability of apatites after alkali treated titanium. Simple NaOH provided a cp-Ti with a bioactive graded surface struture of an amorphous sodium titanate, where the sodium titanate on the top surface gradually changed into the cp-Ti substrate trought titanium oxide spontaneously formed (TiO2). The sodium titanate transformed into a hydrated titania via Na+ ion release to induce a bonelike apatite formation on the cp-Ti substrate in a simulated body fluid (SBF) with ion concentrations nearly equal to those of human blood plasma or 1,5 SBF led to the formation of a dense and uniform bonelike apatite layer on the surface. The surfaces of chemical treatment with different NaOH concentrations ( 5.0, 0.5 and 0.05 M) and apatite growth were characterized by scanning electron microscopy (SEM) with coupled EDS  and X ray diffraction. Sodium-implanted titanium surface shown to incorporate sodium-titanate on cp-Ti substrate and produced a rough surface. The titania hidrogel acquired the capability of inducing a apatites coatings from SBF.
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	CYTOTOXIC EVALUATION OF SILICON NITRIDE BASED CERAMICS

C.C.Guedes e Silva, Centro Tecnológico da Marinha em São Paulo, CTMSP, Av. Prof. Lineu Prestes, 2468, São Paulo, Brasil; O.Z. Higa e J.C. Bressiani, Instituto de Pesquisas Energéticas e Nucleares, IPEN/CNEN, Av. Prof. Lineu Prestes, 2242, São Paulo, Brasil.

Silicon nitride based ceramic is a good candidate for orthopedic implants due to its chemical stability associated to suitable fracture toughness and propitious tribologic characteristics. Therefore, in this work, dense silicon nitride components obtained by normal sintering are investigated as biomaterial. Initially, two different compositions of silicon nitride were considered, using ytterbium, yttrium and aluminum oxides as sintering aids. The materials were sintered in a carbon resistance furnace under normal nitrogen atmosphere and were analyzed by means of X-ray diffraction and scanning electronic microscopy in order to characterize the microstructure. Indentation method was applied in order to obtain hardness and fracture toughness measurements, and in vitro cytotoxicity test was performed for a preliminary biological evaluation. The results have shown a microstructure composed by grains of beta-silicon nitride distributed in a secondary phase and fracture toughness values higher than 4 MPa.m1/2. Since a nontoxic behavior has been observed during the cytotoxicity tests with the samples, this finding suggests that silicon nitride based ceramic can be used as a material for clinical applications. 
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	FORMATION OF CALCIUM PHOSPHATE LAYER ON CERAMICS WITH DIFFERENT RESORBABILITY 

C. Ribeiro, P. Sepulveda, J. C. Bressiani, A. H. A. Bressiani. IPEN - Instituto de Pesquisas Energéticas e Nucleares, Centro de Ciências e Tecnologia de Materiais. Av. Prof. Lineu Prestes, 2242, Cidade Universitária. CEP 05508-000, São Paulo, SP, Brasil; E.C.S. Rigo. UFSCar - Universidade Federal de São Carlos, DEMa, BioLab. Rod.Washington Luis, Km 235 CP 676, CEP 13565-905, São Carlos, SP, Brasil.

Ceramic samples of different resorbability were prepared using hydroxyapatite (HAp) and tricalcium phosphate (TCP) in different ratios. The powders were mixed, uniaxially and isostatically pressed. Different parameters of sintering in normal atmosphere furnace were defined after dilatometric studies. The densification was increased with the decrease of TCP content. The sintered bodies were characterized by X-ray diffraction (XRD) and scanning electron microscopy (SEM). The dissolution kinetics and in vitro reactivity of ceramics were investigated using simulated body fluid (SBF) at 37oC for 3 weeks. The surfaces of the ceramics were investigated by FTIR and SEM in order to observe the formation of calcium phosphate layer, which is an indicative of the bioactivity degree. The results of dissolution in SBF demonstrated that a layer is successfully formed with different kinetics on the surface of the samples within the immersion period. The reactivity was more evident for biphasic ceramics, even the TCP samples present faster dissolution.  



	B-P70
	PROCESSING OF POROUS ALUMINA BASED BIOMATERIAL

J. Marchi ,C. Ribeiro, P. Sepúlveda, J. C. Bressiani, A. H. Bressiani – IPEN Instituto de Pesquisas Energéticas e Nucleares, Av Prof. Lineu Prestes, 2242 Cidade Universitária, CEP 05508-000, São Paulo, SP, Brasil.

Although bioinert character of alumina based ceramics, these are considered as a potencial materials in medical field, due to absence of citotoxicity and biocompatible nature. Porous alumina ceramics allows osseointegration and biological fixation. These characteristics are supplied by a high porous microstructure, which helps the bone metabolism process.  In this paper, several variables were evaluated in order to produce porous alumina based ceramics by gel-casting of foams, such as sort of monomer: 2-Hydroxyethylmethacrylate (HEMA) or ammonium acrylate (AA); ammonium persulfate concentration; crosslinker methylenebysacrylamide (MBAM) concentration; N, N, N’ tetramethyl ethylene diamine (TEMED) concentration. Alumina powder was characterized by X ray diffraction, scanning electron microscopy, particle size distribution and specific surface area analysis. Green bodies were thermal treated at 300ºC, in order to eliminate the organic material. Sintering was realized in a Lindberg furnace at 1600ºC. Porous ceramic samples were characterized by SEM, XRD and Hg porosimetry. The processing variable applied in this work affect the reaction kinectics. The best conditions can promote a fast induce time for foams gelification. Ceramic microstructure is cleary related to the reaction kinectic, revealling a suitable porous size, aimed this materials as a biomedical implant. 
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	NEW  APPROACH  OF  MUCOADHESIVE  POLYMER  OF   CHLORHEXIDINE  OF   HYDROXYETHYLCELLULOSE  AND   CARBOXYPOLYMETHYLENE

PEDROSO, Maria Auxiliadora Guerra; CORTES, Maria Esperanza Segura; SANTOS, Wagner Rodrigues; SINISTERRA, Rubén Dario. Laboratório de Microbiologia Faculdade de Odontologia UFMG.UFMG. Antônio Carlos Avenie, 6627- Pampulha 31270-000 – Belo Horizonte –MG- Brazil.

The most commune mucoadhesive polymers used to apply chlorhexidine are those without charges because the dicathionic chlorhexidine. Although, this chemical incompatibility results in a low adhesiveness, readiness, adsorption and shortest effect. The use β-Cyclodextrin (BCD) forming inclusion compound with CHX has been showed improve the solubility and stability of the drug. The objective of this study was to prepare CHX gels 1%, 0.5% and 0.25% and compare to inclusion compound gels in two vehicles: 3% Hydroxyethylcellulose (HEC) and 1% Carboxypolymethylene (CPM) to determine the antimicrobial activity in vitro against Streptococcus mutans. The gels using HEC or CPM were: 1. CHX-Acetate; 2. CHX-Chlorhidrate; 3. CHX-Digluconate; 4. BCD-Acetate; 5. BCD-Chlorhidrate; 6. BCD-Digluconate; 7. gel without drugs (control) and the antimicrobial activity was tested by agar diffusion. Results showed that in the HEC 1% group S. mutans was more susceptible following decreased form: 4>3>5 and CPM group 2=4>1>3. Gels concentrations 0.5% and 0.25% presents more inhibition the 3>4>5 (0.5%) and 5=4>3 (0.25%). No significant differences were found between the analyzed groups at all concentrations(p>0.05) as Kruskal-Wallis test. Contrarily, was verified a difference statistically significant among gels HEC and CPM (p<0,01). In conclusion was possible to prepare a the CHX and inclusion compound gels in anionic polymer with antimicrobial activity in vitro at low drug concentrations.
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	COMPARATIVE STUDIES BETWEEN DLC AND DIAMOND IN BIOCOMPATIBLE TESTS

Santos L.V.1,2, A. F. Azevedo1 ,V. J. Trava-Airoldi1, N. G. Ferreira 3, F. Pascoalin4, J.Taliari4, S. Durrant 4; 1 Instituo Nacional de Pesquisas Espaciais – INPE/MCT; 2 Instituto Tecnológico de Aeronáutica – ITA/CTA; 3 Instituto Tecnológico de Aeronática – AMR/CTA; 4 Universidade do Vale do Paraíba – UNIVAP/IPD

Amorphous hydrogenated diamond-like carbon (DLC) and diamond films are characterized by high wear resistance, low friction coefficients and chemical inertness and thus high-corrosion resistance. The films can be deposited as very smooth layers of low roughness. These properties make the films good candidates as biocompatible coatings for biomedical devices and tools. In this work the DLC and silicon interlayer films were prepared by RF magnetron sputtering and diamond films were prepared in a surfatron system. Both films were grown on titanium alloy (Ti6A14V). The silicon interlayer characteristics and the hardness between it and the DLC films have been analyzed by Raman spectroscopy and micro indention respectively. DLC and diamond films were analyzed by spectroscopy to compare film quality; AFM to observe film morphology and roughness. It was used to observe the morphology in function of surface degradation by environmental agents. Contact angle measurements were correlated with surface wettability and hence biocompatibility, being similar to chose of other carbon structures used as biological supplants. The results of tests in-vitro and platelet adhesion are also presented and discussed. 
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	PRODUCTION OF NEW TITANIUM ALLOY FOR ORTHOPEDIC IMPLANTS

Taddei, E.B; Instituto Tecnológico de Aeronáutica (ITA), Centro Técnico Aeroespacial, São José dos Campos -SP, 12228-904, Brazil; Henriques, V.A.R; Cairo, C.A.A; Silva, C.R.M, AMR - Divisão de Materiais - Instituto de Aeronáutica e Espaço (IAE),Centro Técnico Aeroespacial, São José dos Campos -SP, 12228-904, Brazil.

The beta titanium alloys is one of the most promising groups of the titanium alloys. This fact is due to the good precessability, properties and potential applications; moreover, these alloys present the highest level of mechanical, fatigue and aggressive environment strength. The beta titanium alloys presents the lowest elastic modulus, an interesting property for orthopedic implants. An ( alloy recently developed for this application is Ti-35Nb-7Zr-5Ta. In this work, the alloy was produced by powder metallurgy, unique available alternative for obtaining parts with porous structure (until 50 % of porosity), that is one important characteristic for the osteointegration. The Ti-35Nb-7Zr-5Ta samples were manufactured by blended elemental method from a sequence of uniaxial and cold isostatic pressing with subsequent densification by sintering among 900 at 1700 (C, in vacuum. The objective of this work is the analysis of alloy microstructural evolution from the powders dissolution under the increase of the sintering temperature. The alloy was characterized by scanning electron microscopy, X-ray diffraction and Vickers microhardness measurements. Density was measured by Archimedes method. The results shows that a -homogeneous microstructure is obtained in the whole sample extension with the increase of the sintering temperature. With the beginning of the -stabilizers (Nb and Ta) dissolution, at low sintering temperatures, there is the formation of a intermediary Widmanstätten (a

SYMBOL 43 \f "Symbol" \s 12+

SYMBOL 98 \f "Symbol" \s 12b) phase.
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	sTUDY of Chemical Species Fragmentation on Diglyme Plasmas FOR BIOMATERIALS APPLICATIONS

C. C. Paterniani Rita, M. A. Algatti, UNESP-FEG-DFQ, Av. Ariberto Pereira da Cunha, 333, 12516410, Guaratinguetá-SP-Brazil.

RF excited low pressure Diglyme plasmas are important in biomaterials synthesis and treatment since it may be used for deposition of polymeric films with non-fouling properties. The improvement of non-fouling features of these polymers is achieved enhancing the peo-like character of the film deposited under tailored plasma conditions. The knowledge of how gas pressure, RF power and monomer flux determine the chemical kinetics within the discharge is important for further correlation of plasma features with film’s structures. Plasmas were generated within a stainless steel plasma reactor. Mass spectra, for different values of the RF power, were collected by a mass spectrometer. Results of relative concentration for different chemical species with RF power varying from 5 to 50 Watts at a pressure of 100 mTorr, showed the increasing of fragmentation process due the predominance of inelastic electronic collisions. This is in agreement with the decreasing of heavier chemical species within the plasma for higher values of RF power. These results show that diglyme plasma polymerization under low RF power levels is the best for keeping the monomer features within the film structure. These results also show the effectiveness of mass spectrometry for plasma processes control.
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	SUPERFICIAL FEATURE STUDY OF TiO2 CERAMIC WITH MgO ADDITION

C.E.S. AMORIM 1, E.F.LUCENA 2,3 , F.P. SANTOS 3 , E. CAMPOS 2,3 , R.Y.HONDA 1 , R.P. MOTA 1. 1Departamento de Física e Química (DFQ) 2 Laboratório de Materiais Cerâmicos – Departamento de Materiais (DMT) UNESP, Campus de Guaratinguetá -  Av Ariberto Pereira da Cunha, 333 CEP. 12516-410 – Guaratinguetá – SP 3 Escola de Especialistas de Aeronáutica - Guaratinguetá – SP amorim@feg.unesp.br

Recently, works on titanium dioxide ceramic (TiO2) have been presented showing the feasibility of its use as bactericidal agent and biomaterial. Therefore, the study of surface features of ceramics becomes a very important factor in the bactericidal capacity research, since the most of known bacterial colonies formations was been sensitive under the surface characteristics. In this work, the superficial features of the TiO2 ceramic was modified by the addition of different amounts of magnesium oxide (MgO). The samples were made by commercial starch consolidation process. Samples characterization was made in accordance wiht ASTM norms and its wettability was investigated by measuring of contact angle and surface energy. The surface characterization was made using a Mitutoyo Surfset 301 rugosimeter, and applying a depth from focus method (based on ImageJ). From the results, it was observed that the progressive addition of amounts in mass of magnesium oxide is a effective method to promote modifications on the surface features of titanium oxide ceramic.
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	FUNCIONALIZATION OF POLY(3-HYDROXYBUTYRATE) BY ACID CATALYSIS –CHARACTERIZATION AND PHYSICAL CHEMISTRY PROPERTIES

M.C.M. Antunes, M. I. Felisberti, Instituto de Química da UNICAMP, Caixa Postal 6154, 13-083-970, Campinas/SP, Brazil.

The poly (3-hydroxybutyrate) is a thermoplastic biodegradable polyester with very interesting features as biodegradation, biocompatibility and synthesis from renewable sources.  Its chiral centre is in R configuration, which means it’s completely isotatic with high crystallinity and morphology characterized by few and big spherulites which deals to a brittle material and imposes several limitations to its applications. The purpose of this work was to funcionalize the PHB by transesterification with ethyleneglycol, resulting in polymers with primary hydroxyl groups in the chain ends and controlled molar mass. This transesterification would make possible the construction of block copolymers with more suitable materials and the attainment of more adequate properties. The reaction has occurred by acid catalysis in chloroform solution and the products were characterized by 1H RMN, FTIR, GPC, DSC, TGA, X-rays difratometry and optical microscopy. The PHB funcionalization occurred as planned, decreasing the molar mass and inserting primary hydroxyl groups in the chain ends which caused considerable changing in the morphology and crystallinity. The thermal degradation kinetics of obtained materials reinforce the hydroxyl insertion hypothesis. 
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	Co-Cr-Mo PROTHESIS MICROSTRUCTURE STUDY

S.C.Baldissera, E.N.Codaro, R.Z.Nakazato, H.Felipe, L.R.O.Hein, Rua Ariberto P. da Cunha, 333 Bairro Pedregulho CEP: 12516-410 Faculdade de Engenharia de Guaratinguetá-UNESP;Brazil, L.K.Kabayama, FAENQUIL/DEMAR, Brazil

Co-Cr alloys are used in manufacturating dental prostheses due to its very good mechanical properties and corrosion resistance in biological environments. It is being studied, in this work, Co-Cr alloys microstructure variation after two types of recasting: flame melting and high frequency induction. Microstructures have been analyzed by optical microscopy, SEM and EDS microanalysis in order to identify and quantify the present phases in two samples with different secondary elements concentrations. Morphological study has revealed dendritical matrix dispersed equiaxially or in column shape, containing carbides precipitated and intermetalic compounds in lesser ratio. Recasting have modified volumetric ratio, probably due to cooling process, changing micro hardness and corrosion resistance. 
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	POROSITY OF OCTENYLSUCCINATE STARCH AND/OR DEXTRIN-BASED MICROCAPSULES CONTAINING BOVINE LACTOFERRIN

MAIA, L.H.1, ALMEIDA, S. L.2, ROCHA LEÃO, M.H.3 1 Prog.  Pós-graduação em Ciência de Alimentos, IQ/UFRJ.2 Lab. de Tecnologia de Pós, INT.3 Depto. de Engenharia Bioquímica, EQ/UFRJ.

Microencapsulation of food ingredient is aimed, among others things, at controlling drug delivery from core to environment. Many food products  are porous and the porosity of the wall matrix has a major effect on a material’s mechanical properties, wetting and dissolution properties of powders. However, information about porosity of microencapsulated food ingredients is limited. Microcapsules containing lactoferrin 20% were produced by spray drying using dextrin:octenylsuccinate starch in different proportions: 100:0, 75:25, 50:50, 25:75 and 0:100% as wall materials. Porosity characteristics of spray-dried microcapsules were investigated by nitrogen adsorption. The specific surface, the volume of mesopores and the mean pore diameter were determined using the BET method. Results indicate that all microcapsules presents adsorption isotherm of type II. On the basis of the first phase of adsorption isotherm and considering small values of the specific surface, one can conclude the micropores on the microcapsules surface will be very few or none. Results indicate that except to microcapsules containing 50:50% (2,96 m2g-1), the specific surface area decrease with increase of octenylsuccinate proportion in the wall system of microcapsules. Pore characteristics for various microcapsules are found to be different.
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	EFFECT OF SOIL TEMPERATURE ON THE BIODEGRADATION OF PCL, PHB AND PHB-V

D. S. Rosa, C. G. F. Guedes, M. R. Calil, N. T. Lotto; Laboratório de Polímeros Biodegradáveis e Soluções Ambientais, Programa de Pós-Graduação Stricto Sensu em Engenharia e Ciência dos Materiais, Universidade São Francisco, Rua Alexandre Rodrigues Barbosa, no 45, Centro, CEP 13251-900, Itatiba, SP, Brazil.

The interest for the biodegradable plastic has been growing in the last years, for being considered a good alternative front to the serious environmental problems caused by the conventional plastics. Some biodegradable polymers such as poly((-caprolactone) (PCL), poly-(-(hydroxybutyrate) (PHB) and poly-(-(hydroxybutyrate-co-(-valerate) (PHB-V) have been developed. Under appropriate conditions of moisture, temperature and oxygen availability, biodegradation can be relatively quick. In this work it was examined the effect of the temperature of the soil compost on the biodegradation of the PCL, PHB and PHB-V by mass retention and roughness measurement. The polymers were aged in soil compost (ASTM D 4129 and ASTM D 1293) at room temperature (24 °C) and at 46 °C. The biodegradation in soil compost at 46 °C was better than at room temperature for all the polymers studied. The temperature at 46 °C did not inhibit the activity of the microorganisms, on the contrary, it seems to facilitate the hydrolyse and consequently, the biodegradation happens. In accordance to the mass retention, the results of the roughness also evidenced the effect of the temperature of the soil compost on the biodegradation of the polymers, indicating an accentuated increase of the roughness in soil compost at 46 °C.
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	EFFECT OF GELATINIZED STARCH ON THE RHEOLOGICAL AND MORPHOLOGICAL PROPERTIES OF POLY((- CAPROLACTONE)/CORN STARCH BLENDS

D. S. Rosa, C. G. F. Guedes, A. G. Pedroso, M. R. Calil; Laboratório de Polímeros Biodegradáveis e Soluções Ambientais, Programa de Pós-Graduação Stricto Sensu em Engenharia e Ciência dos Materiais, Universidade São Francisco, Rua Alexandre Rodrigues Barbosa, no 45, Centro, CEP 13251-900, Itatiba, SP, Brazil.

Traditionally, plastic materials are very resistant to environment influences such as humidity or microbial attack. This durability poses a serious environmental problem because of the large amount of waste produced, especially in urban centers. The development of biodegradable polymers have been studied as a possible solution. Blends of poly((-caprolactone) (PCL) containing 25, 50 and 75 (wt.%) granules starch and gelatinized starch were prepared by mechanical processing and characterized by melt flow index (MFI), according to ASTM D1238 (procedure A) and by optical microscopy in order to evaluate the starch gelatinization effect. The results showed that the addition of starch to PCL reduced the MFI values. The reductions were most evident in gelatinized starch. The microphotographs of PCL and PCL/starch blends revealed a granular arrangement of starch within the PCL matrix in different proportion and presented homogeneous dispersion. On the other hand, gelatinized starch had no granular structure because of its gelatinization.
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	Studies of in vitro degradation of poly (lactide-co-glycolide) acid/ poly (lactic acid) plates

 C. A. Rezende, Instituto de Química, Unicamp, Campinas, Brazil; E. A. R. Duek, Centro de Ciências Médicas e Biológicas, PUC-SP, Praça Dr. Ermírio de Moraes, 290, CEP 18030-230, Sorocaba, Brazil.

Poly (lactic acid) and poly (lactide-co-glycolide) acid are two polymers of the (-hydroxy acids class. This class of polymers presents important characteristics of degradation and can be used as temporary implants in organism. Implants which degradation products can be absorbed by the host organism are advantageous in comparison to metallic implants. In this work, plates of the blend poly (lactide-co-glycolide) acid/ poly lactic acid (PLGA/PLLA) were prepared by fusion and characterized during their in vitro degradation process. It was verified that the blend was immiscible and that PLGA degraded faster than PLLA. The morphology of the blend changed according to PLLA proportion in blends.  Mechanical tests of flexion showed that Young Modulus increased with the increase in PLLA proportion in blends before and after degradation, indicating a bigger rigidity of the blend as the quantity of PLLA increases. Young Modulus values tend to decrease after degradation. X-Ray analysis results indicated that the crystallinity degree also increases with the amount of PLLA in blend and with the degradation time.
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	EXPERIMENTAL STUDIES OF DIFFERENT SURFACE TREATMENTS APPLIED TO TITANIUM DENTAL IMPLANTS

R. V. Bathomarco1; I. G. Solórzano1 and R. Prioli2, Rio de Janeiro, Brazil; 1 Department of Materials Science and Metalurgy; 2 Department of Physics; Pontifícia Universidade Católica do Rio de Janeiro, Brazil.
Titanium alloys are widely used in dental implants in virtue of clinical evidences of the excellent biocompatibility performance shown by this alloys. However, there are still a number of unanswered questions regarding the ideal physicochemical properties of titanium surfaces used in dental implants aiming at an appropriate integration with the bone. Furthermore, in the literature there are not still available standards defining superficial properties of dental implants. These characteristics are a fundamental importance since biocompatibility is strongly depended upon the connections between host cells and the titanium surface implant. The present work has as objective the analysis of three processes use for surface treatments of dental implants based on titanium of commercial purity, namely mechanically-induced erosion, chemical etching and the combination of both. Such methods applied to titanium cylinders, have permitted one to estimate more closely their physical and chemical surfaces properties, such as surface morphology, surface topology and contact angle (wet ability).  It is also identified the factors and methods allowing to obtain the optimal surface conditions for this purpose. 
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Hydroxyapatite (Ca10(PO4)6(OH)2), the main component of vertebrate hard tissues, is a strong absorber of metallic cations. Fe and Zn stored in bone play a critical role in the metabolism of mammals, while Pb is a dangerous toxin. Absorbed metals can play also an important role in "green catalysis". Here we present theoretical studies, using a combination of a first-principles density functional scheme and atomistic simulations to model hydroxyapatite with low content of Fe, Zn and Pb at Ca sites and V at the P site, considering experimental results from IR, XRD, ENDOR and EPR spectroscopies. Mulliken population analyses, magnetic moments, partial densities of states, and charge and spin density contour maps are presented and discussed in the light of experiments.  
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NiTi shape memory alloys present applications in several areas such as: aerospace, naval, automobile industry, house appliances, robotics, biomedical, etc. However it is a high cost material requiring special vacuum melting process such as VIM and EBM to produce the alloy. Its further thermomechanical processing also presents some difficulties requiring special procedures. Beside that the alloy composition should be controlled very closely because small composition deviation could result in drastic variation on martensitic transformation temperatures mainly in the nickel rich side of the phase diagram. In the sense to minimize the fabrication cost and to obtain the product as near as possible to the final shape (near net shape) powder metallurgy process is being used to produce NiTi alloy. This work will present some preliminary results relating processing procedure and final microstructure. Samples were produced by mixing of initial metallic powders followed by uniaxial and cold isostatic pressing with subsequent densification by sintering, in vacuum.
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Using the sol-gel method, a network-forming precursor sol and organic compounds can be combined to develop materials with interesting characteristics, in particular good optical, mechanical and thermal properties as well as chemical stability. 
In this work chitosan and poly(monomethyl itaconate) (PMMI) were used as organic polymers to obtain silica (SI)-based hybrid films by the sol–gel technique. The addition of PMMI as an anionic polyelectrolyte to the binary system CHI/SI has been done in order to modify the physical and mechanical properties of these films because new interactions are generated.

Homogeneous transparent films consisting of chitosan, poly (monomethyl itaconate) and silica (CHI/PMMI/SI) were prepared. The inorganic phase was obtained by sol-gel processing of tetraethoxysilane (TEOS) with acid catalysts. Films of 15-20 (m were obtained by solution casting on a polypropylene film and letting the solvent to evaporate. The resulting ternary materials have been obtained as transparent flexible films in spite of high silica content. Several compositions were prepared and analyzed to find the compatibility limit of the three components and to evaluate the formation of a polycomplex system in which it is possible to grow the inorganic phase. Our results confirm the formation of the polyelectrolyte complex between CHI and PMMI and the molecular interaction engaged in this structure with the inorganic component. All components have an influence on the behavior of the hybrid system, but the properties of the composite hybrid films are different from their parent components. Porous silica films were obtained by calcination (700ºC/2h) of films typically with a composition SI:CHI:PMMI = 1:0.6:0.3 molar ratio. The porous films are constituted by 2.5 nm silica nanoparticles. The specific surface area (SBET) (600m2/g), mean pore diameter (3.3nm)) and specific desorption pore volumes of calcined samples (0.43 cm3/g) were determined by nitrogen physisorption at 77 K. The mean pore diameter (dp) correspond to the extent of the polymer domains observed (TEM) in the pristine hybrid films. 
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The toughening mecanism in composites containing zirconia is related with the stress induced transformation of zirconia particles from tetragonal fase to monoclinic fase, which is acomplished of a volumetric expansion (3% a 5%).  The transformation absorbs part of the energy necessary for crack propagation and promotes an increase in fracture toughness.  Alumina and zirconia are biocompatible and a composite based on these materials is a promising candidate for utilization in the manufacture of ceramic abutments used in prosthetic reabilitations with osseointegrated dental implants where the estetic plays a major role.  In this present work, Rietveld method was used to determine the monoclinic phase in alumina-zirconia composites. XRD measurements were performed and the characteristic peak of the tetragonal and monoclinic phase were determined and used for quantitative calculations.  The composite composition varied between 5 and 80% of zirconium. The Rietveld calculations have shown the correlation between the presence of the monoclinic phase in the composite and its tenacity. For comparison, quantitative calculations using internal method were also performed and the results showed the same behavior of those achieved by Rietveld method. However, the internal method has a lower precision and it is a time consuming method.
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