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A Escrita esta sempre presente nas nossas

Alguns

exemplos: . _ .
1 elatdrios sobre atividades de ensino em laboratdrios

ou iniciacao cientifica na Graduacao.




A Escrita esta sempre presente nas nossas
Alguns

exemplos:

2| Redag¢ao do “Trabalho de Conclusao de Curso” na
Graduacao.
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3 | Projetos, Relatérios e Publicacdes relacionados a Vida
Académica na Pos-Graduacgao:
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A Escrita esta sempre presente nas nossas

Alguns
exemplos:

4| Projetos e Relatérios na Vida

Profissional.



A importancia da escrita e da comunicacao oral e a influéncia sobre elas da leitura
também esta na midia ...



da lingua impulsiona
a carreira

20s 10 erros de
portugués que
arruinam suas
chances

A ansiedade com
a nova reforma
ortografica

[z
SASSINANTE

FASSINANTE

% 110y caca
“Preparei-me
para a fama"

A CADA NOVA GERACAO, RENOVA-SE A SENSACAO DE QUE
NAS PASSADAS SE LIA MAIS E SE FAZIA MENOS SEX0.
DUPLO ENGANO. A RAPAZIADA, EM TODOS 0S TEMPOS,

FOI COM IGUAL IMPETO AO POTE. A RAZAO
P 0 R Q u EA LEITURA PARECE ESTAR EM BAIXA

E QUE ESTAMOS EM PLENA ERA DA INTERNET. SO PARECE.

POIS 0 QUE SEVE EA MULTIPLICACAO DOS JOVENS QUE
GOSTAM DE l. [ R. RECONHECENDO QUE UM BOM TEXTO

A I N n A E PARA A VIDA PESSOAL
£ PROFISSIONAL, UM INS!RUMENTOB E c I s l v 0

CONTINUA NA PAGINA 98
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De Sao Carlos
Editorias
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Como destaca o professor Valtencir Zucolotto,
do Instituto de Fisica de S3o Carlos (IFSC) da
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USP de Sao Carlos oferece ferramentas on-line para

redacao cientifica
29 de abrit de 2015 |

Diego Freire | Agéncia FAPESP — Com o objetivo de auxiliar a
comunidade académica na redac&o de trabalhos cientificos, a
Universidade de S&o Paulo (USP) em S&o Carlos mantém o Portal da
Escrita Cientifica, que reane ferramentas de apoio a producéo de
artigos, dissertacbes, teses e outras publicactes, gerenciamento de
referéncias bibliograficas, editorac&o e oufros recursos.

Iniciativa de docentes do Instituto de Ciéncias Matematicas e de
Computacéo (ICMC), do Instituto de Quimica de S&o Carlos (IQSC),
do Instituto de Fisica de S&o Carlos (IFSC), do Instituto de Arquitetura
e Urbanismo (IAU) e da Escola de Engenharia de S&o Carlos (EESC), implementada em parceria com a Prefeitura do Campus
(PUSP-5C) e colaboradores das bibliotecas de todas as unidades, o portal funciona como um repositério de ferramentas e
orientacdes para alunos e pesquisadores interessados em aperieicoar a escrita cientifica.

Entre os recursos oferecidos esto materiais informativos e didaticos,
cursos on-line, video-aulas, workshops,entre outros
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Mechanical Competence of Bone: A New Parameter
to Grade Trabecular Bone Fragility From
Tortuosity and Elasticity

Waldir L. Roque*, Katia Arcaro, and Angel Alberich-Bayarri, Member, IEEE




Abstract4+With the elderly population increase, osteoporosis
and its consequences have become not just a health issue but also
a serious economic burden. The trabecular bone structure plays a
very important role for the bone quality and mechanical compe-
tence of the scaffold. Currently, it is claimed that the trabecular
microarchitecture understanding can improve the fracture risk
prediction above 65%. Several parameters seem to be correlated
providing structural details of the trabecular bone network. How-
ever, the tortuosity of the trabeculae has not yet been systematically
taken into account and its contribution has not been fully inves-
tigated and understood. In this paper, we discuss the relationship
between the trabecular tortuosity, connectivity, volume fraction,
and elasticity, and provide a unified parameter to estimate the
mechanical competence of the structure. It is shown that the tra-
becular network tortuosity presents high linear correlation with
the other parameters and that the trabeculae tend to get aligned in
the direction where the structure is mostly submitted to stress, cor-
responding to higher stiffness orientation. This new parameter will
help to integrate the relevant information of bone microarchitec-
ture quality and assess more directly the real trabecular fragility
in osteoporotic patients.

Index Terms—~Connectivity, elasticity, mechanical competence,
tortuosity, trabecular bone.




[. INTRODUCTION

ITH the current growth of life expectancy, the raise of
W osteoporosis has become not just a medical problem,
but an economic burden for the private and public health sys-
tems. One of the main consequences of the osteoporosis is bone
fractures, contributing to the health degradation of elderly pa-
tients and morbidity, leading sometimes to obit. This process
has a very high cost with estimations for the United States of
the order of 25 billions of dollars for the year 2025 [ 1]. For the




II. MATERIAL AND METHODS

A series of 3-D uCT images of ex vive distal radius trabec-
ular bone was considered from 15 individuals. The samples
(side length 12 mm) were harvested with an average distance
of 9.75 mm from the endplate of the radius and scanned with
a pCT-20 scanner (Scanco Medical, Bruttisellen, Switzerland)
considering an isotropic voxel size of 34 pm. The craniocaudal
direction was 1dentified with the z-axis of each sample. Further
details concerning the sample preparation and image acquisition
protocols are described in the previous studies of Laibefal. [ 15].
For this study, 15 individual sets with 239 pCT slices each were
considered. The reconstruction matrix dimensions of five sam-
ples were 212 x 212,237 x 237,242 x 242,252 x 252,257 %
257, and all others 268 x 268 pixels. The 3-D pCT images were
filtered with a 3D Gaussian filter. In each case the gray-level his-
tograms of filtered images contained two peaks corresponding

to marrow and bone and, thus, images were binarized, using the
Otsu’s method [16].




[II. RESULTS

In the previous section, the trabecular volume fractions, tor-
tuosities, EPCs, and Young modulus of elasticity have been
estimated for the set of 15 pCT image samples.

Considering the tortuosity values in the positive and negative
directions for the same space dimension (z,y. or z), one can




[V. DISCUSSION

In this work, it has been analyzed how the trabecular volume
fraction, connectivity, tortuosity, and elasticity play an impor-
tant role to the mechanical competence of the structure. For
that purpose, 15 distal radius trabecular bone network samples
were considered in the study. To better understand the mor-
phometrical and mechanical behavior of the samples, the four
parameters were investigated, namely: trabecular volume frac-
tion (BV /TV), EPC for the connectivity, the trabecular network
tortuosity 7, and Young modulus of the elasticity E'; the results
are presented in Tables I-I1I.




‘ V. CONCLUSION \

[n this study, the tortuosity of the trabecular network has been
introduced as a structural parameter with high influence in es-
tablishing the directional strength of the structure. A novel MCP,
unifying tortuosity, connectivity, morphology, and elasticity in-
formation, has been proposed for a more direct assessment and
erading of the trabecular bone fragility in osteoporotic patients.
The analyses have been performed based on pCT images of
ex vivo distal radius samples. Clearly, pCT 1s not allowed for
in vivo subjects due to high radiation: therefore, a study is in
progress to estimate the MCP based on MRI and HR-pQCT, as
well. This study in large populations in vivo will help to improve
the bone microarchitecture quality characterization supporting
health programs for osteoporosis prevention and treatment.




APPENDIX

(GEODESIC RECONSTRUCTION

In a recent paper, Gommes ef al. |22] proposed an algorithm
to estimate the tortuosity of a pore network based on GR of the
image. The technique reconstructs the pore image pixel by pixel,
growing along its main direction. In this way. to geodesically
reconstruct a pore, the computational cost will depend on how
much tortuous the pore is; as more tortuous it is, more recon-
structions are necessary to recover it. The algorithm of GR can
be applied to 2-D or 3-D binary images.

According to [22], if the distance between two points in a pore
is only few times the average pore size, the ratio L /Lr might
not be so relevant for the transport properties of the material.
Therefore, a more suitable definition for the geometric tortuosity
would be

. Lg |
= 1 —. 6
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Observagoes:

a) Resume: descreva sucintamente os objetivos do relatdrio, resultades e conclusdes.

b) Introdugde

E a descrigdo dos fundamentos teéricos com o uso de figuras e tabelas que ilustrem os
conceitos relevantes. As figuras, preferencialmente, devem ser scaneadas e inseridas no
texto.

¢) Material ¢ Métode
E a descrigdo da prdtica realizada e das técnicas utilizadas.

d) Resultados
Utilize tabelas e/ou grdficos para descrever os resultados experimentais. As tabelas
permitem a apresentagdo dos dados de forma sucinta e organizada.

e) Discussdo e Conclusdo
Comente, com base nos fundamentos tedricos, os resultados obtidos e descreva as
conclusdes.

f) Referéncias Bibliogréficas
Consulte na Biblicteca Central da EESC a publicagdo "Diretrizes para Elaboragdo de
Dissertagdes e Teses na EESC-USP" para editar as referéncias.
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Integrados Lineares

Prof. José Marcos Alves

Relatorio

Filtros Ativos

Alunos: Daniel Cruvinel Corral 5727521 dancorral@gmail.com

Guilherme Afonso Mazanti 5656651 guilherme.a.maz@usp.br
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FiGura 1.4: Confipuragies ja) de Sallen-Key e (b) de realimenragdo miltipla de um filiro
passa-baixas de ordem 2.

caso de componentes iguais By = R = R, C) = C; = C. A funcio de transferéncia H;(S) pode
assim ser simplificada nestes dois casos, oblendo, respe ctivamente,

1
14+ @.Cy (Ry + B2) 8+ 2R R2C) G287
"1+ @RC(3—A) 5+ (@RC)* 52

Hg(S)=
(1.6)
comAg =1 +Ry/Rs.

Hg,(S)

Assim, dados os coeficientes ay e by, obtidos através das tabelas de coeficientes de filtros,
e o ganho Ag, as expressbes (1.5) e (1.6) permitem relacionar estes valores com os valores dos
componentes utilizados, através das expresstes dadas na Tabela 1.22

TaBELA 1.2: Relagbes emre Ay, ay, by e os valores dos componentes nas confipuragies de Sallen-Key
e de realimemagio miltipla da Fipura 1.4.

Hzgy(S) Hay(5) Hpg(s)

Ap=1 Ag:]ﬁ—% AU=_%
a=aC (R +R)  |a=@RCB-A0) | a=aC (R+Rs+5E)
by = 2R R0 C2 by = (w.RC) by = ©XRR3C G

R _ mOyta/m 0 Ak T R— L R @G —+/a0 b G 1Ay
12= E ey aTan T IjL 1= 3*!;;131

nga*;? Ag=3-2 R =%

Ry = mrrdem

Gy = ¢ Snll—An)
al

A Tabela 1.2 permite assim calcular os componentes necessdrios para se construir um filtro
passa-baixas de ordem 2 com uma das topologias dadas na Figura 1.4, Deve-se notar que, no
caso dos filtros Hy, (5) e Hy(S), hi condigdes na escolha de C) e C; para garantir valores reais
para os resistores.

Para filtros de ordem 2 ou maior em gue ocormre um maximoe global da amplitude fungio
de resposta em frequéncia em uma frequéncia de ressondncia fr, pode-se definir o fator de
qualidade Q por @ = 71-"“—|.1 em que f e f> sio as frequéncias logo abaixo e logo acima de fi.

5




Exemplo:

Relatério Mal Elaborado !

OE-

{Figura 1.1 — Circuito equivalente de Thévenin)

M=
circuito qualguer. Para se fazer 3 andlize da resposts do circuito em relagdo ao trecho A-B, basta

Figura 1.1, e obsarvado o circuite equivalente de Thevenin em relagdo zos pontos A-B de um

conectarmos o elemeanto 3 ser analisado aos terminzis em aberto. Vale ressaltar, gue mesmo
variando a carga a ser instalada, os pard@metros de Théwvenin calculados jamais serdo alterados.

Tabela 3.1 — Valores das resisténcias

R1 &7530)
RZ 328202
R3 121030
R4 391203
RS 1020

RE& 17240
R7 681202

Tabela 3.2 — Valores medidos com o circuito da Figura 1.3 {11, 12, I3 s3o as correntes sobre os

resistores RS, R, R7, respectivamente)

2. Material e Método

O objetivo era implementar o seguinte circuito em protoboard, bem como seu circuito equivalents
de Thewenin:

T =
£k8 < 12K
. 11'3” a v__." b
R
< 33 < 3K9

[Figura 1.2 — circuito a ser implementado)

Vo 20,04V
1 0,316 mA
12 0,238 mA
13 0,138 mA

Tabela 2.2 — Valores medidos com o circuito da Figura 14 (I1', 1%, 13" s30 as comrentes sobre os
resistores RS, R6, R7, respectivamente)

Vih 1Ee7YV
Rth 51700
1T 0,317 mA
12 0,240 mA
13 0,135 mA
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