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actuales para la Sintesis de Redes de Intercambio de Calor
(HENS — Heat Exchange Network Synthesis) y el analisis
de los resultados de su aplicacién a un conjunto de casos
de estudio. Previo a la aplicacion de estas técnicas, se
desarrollan en MATLAB® asistentes para el disefio de redes
de intercambio de calor utilizando el método de disefo
PINCH y el método heuristico H/H, presentando ademas una
modificacién para este Gltimo que mejora la recuperacion
de energia en ciertos casos. Para automatizar la técnica
de optimizacion matematica se desarrolla un modelo en
GAMS® para solucionar el problema aplicando el concepto
de superestructura. Se analizan los resultados obtenidos
al aplicar simultaneamente las diferentes técnicas a los
problemas propuestos y revisar los resultados utilizando el
analisis de Segunda Ley de la Termodinamica. Finalmente,
se concluye sobre la pertinencia de automatizar estas
técnicas de HENS y la conveniencia asociada a la aplicacion
simultanea de las mismas a un solo problema para, de esta
manera, poder comparar varias redes disefiadas segun
los objetivos y fortalezas de cada metodologia. El analisis
de los resultados obtenidos conduce a plantear que las
caracteristicas inherentes al problema de disefio son las
que logran que una metodologia tenga éxito y otra no,
sustentando el hecho de que no puede prescindirse en
ningln momento de la participaciéon activa del disefiador
dentro del proceso, por cuanto el algoritmo de cada
metodologia no considera todos los escenarios posibles al
momento del disefio.
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Abstract

A four node, displacement based, acoustic element is
developed. In order to avoid spurious rotational modes,
a higher order stiffness is introduced. The higher order
stiffness is developed from an incompatible strain field which
computes element volume changes under nodal rotational
displacements fields. The higher order strain satisfies the
IET requirements, non affecting convergence. The higher
order stiffness is modulated, element by element, with a
factor. Thus, the displacement based formulation is capable
of placing the spurious rotational modes over the range
of physical compressional modes that can be accurately
captured by the mesh.
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Abstract

This paper presents the mantisGRID project, an inter-
institutional initiative from Colombian medical and
academic centers aiming to provide medical grid services
for Colombia and Latin America. The mantisGRID is a GRID
platform, based on open source grid infrastructure that
provides the necessary services to access and exchange
medical images and associated information following digital
imaging and communications in medicine (DICOM) and
health level 7 standards. The paper focuses first on the
data abstraction architecture, which is achieved via Open
Grid Services Architecture Data Access and Integration
(OGSA-DAI) services and supported by the Globus
Toolkit. The grid currently uses a 30-Mb bandwidth of the
Colombian High Technology Academic Network, RENATA,
connected to Internet 2. It also includes a discussion on the
relational database created to handle the DICOM objects
that were represented using Extensible Markup Language
Schema documents, as well as other features implemented
such as data security, user authentication, and patient
confidentiality. Grid performance was tested using the three
current operative nodes and the results demonstrated
comparable query times between the mantisGRID (OGSA-
DAIl) and Distributed mySQL databases, especially for a
large number of records.
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Abstract

The biomechanical significance of cranial sutures in primates
is an open question because their global impact is unclear,
and their material properties are difficult to measure. In
this study, eight suture-bone functional units representing
eight facial sutures were created in a finite element model
of a monkey cranium. All the sutures were assumed to have
identical isotropic linear elastic material behavior that varied
in different modeling experiments, representing either fused
or unfused sutures. The values of elastic moduli employed
in these trials ranged over several orders of magnitude.
Each model was evaluated under incisor, premolar, and
molar biting conditions. Results demonstrate that skulls
with unfused sutures permitted more deformations and
experienced higher total strain energy. However, strain
patterns remained relatively unaffected away from the
suture sites, and bite reaction force was likewise barely
affected. These findings suggest that suture elasticity does
not substantially alter load paths through the macaque skull
or its underlying rigid body kinematics. An implication is
that, for the purposes of finite element analysis, omitting
or fusing sutures is a reasonable modeling approximation
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for skulls with small suture volume fraction if the research
objective is to observe general patterns of craniofacial
biomechanics under static loading conditions. The manner
in which suture morphology and ossification affect the
mechanical integrity of skulls and their ontogeny and
evolution awaits further investigation, and their viscoelastic
properties call for dynamic simulations.
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Abstract

This study reports the elastic material properties of cortical
bone in the mandible of juvenile Alligator mississippiensis
obtained by using an ultrasonic wave technique. The
elastic modulus, the shear modulus, and Poisson’s ratio
were measured on 42 cylindrical Alligator bone specimens
obtained from the lingual and facial surfaces of 4 fresh
Alligator mandibles. The data suggest that the elastic
properties of alligator mandibular cortical bone are
similar to those found in mammals and are orthotropic.
The properties most resemble those found in the cortex
of mammalian postcranial long bones where the bone is
most stiff in one direction and much less stiff in the two
remaining orthogonal directions. This is different from
cortical bone found in the mandibles of humans and somes

monkeys, where the bone has greatest stiffness in one
direction, much less stiffness in another direction, and
an intermediate amount in the third orthogonal direction.
This difference suggests a relationship between levels of
orthotropy and bending stress. The comparability of these
elastic moduli to those of other vertebrates suggest that
the high bone strain magnitudes recorded from the alligator
mandible in vivo are not attributable to a lower stiffness of
alligator mandibular bone. © 2009 Elsevier Inc. All rights
reserved
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Abstract

Mandibular bone transport (MBT) distraction osteogenesis
devices are used for achieving reconstruction of mandibular
defects in a predictable way, with few complications, less
complexity than other alternative surgical procedures, and
minimal tissue morbidity. However, selection of appropriate
MBT device characteristics is critical for ensuring both
their mechanical soundness and their optimal distraction
function for each patient’s condition. This article assesses
six characteristics of currently available MBT devices to
characterize their design and function and to classify them
in a way that assists the selection of the best device option
for each clinical case. In addition, the present work provides
a framework for both the biomechanical conception of new
devices and the modification of existing ones.
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Abstract

Este articulo describe la metodologia empleada para
disefar y fabricar un implante de craneo a la medida de
un paciente de 13 afios de edad con una lesion en la
region fronto-parietal izquierda del craneo provocada
por una caida. El implante fue diseflado por medio de la
reconstruccion 3D del craneo del paciente a partir de un
estudio de Tomografia Axial Computarizada (TAC). Una
vez obtenido el disefio preliminar se realizd la verificacion
del ensamble utilizando biomodelos 3D de la porcion de
craneo lesionada y el implante como tal, ambos fabricados
en Prototipaje Rapido mediante la tecnologia de FDM
(Fused Deposition Modeling). Posteriormente la protesis fue
fabricada a partir de una platina de 1.2 mm de espesor
en aleacion de Titanio biocompatible (Ti6Al4V) mediante un
proceso de embutido. Mediante la metodologia utilizada,
la protesis fue implantada con éxito, se produjo una
disminucién del tiempo quirargico del 85% en comparacion
con las cirugias del mismo tipo en donde se implantan
protesis comerciales estandar o mallas en titanio que por
su duracion y la necesidad de realizar procedimientos de
ensayo y error aumentan el riesgo del paciente. Finalmente
se logré restablecer la apariencia estética del paciente
de forma que pudiera seguir realizando sus actividades
cotidianas de una manera segura para su salud
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Abstract

Introduccion 'y Objetivo:  Describir el método de
reconstruccion de un craneo completo para desarrollar un
modelo de elementos finitos que permita posteriormente
simular la accion de diferentes dispositivos (traccion
cervical mandibular, mascara facial y mentonera) para
el tratamiento del prognatismo mandibular. Materiales y
Métodos: Se realizé la reconstruccion de un modelo en 3D
de un créneo a partir de imagenes de Tomografia. Desde
dicha reconstruccion se realizd un modelo de elementos
finitos que considera las diferentes estructuras anatomicas,
hueso cortical, hueso esponjoso, suturas, dientes, ligamento
periodontal, disco articular y muisculos masticatorios. Al
modelo se le asignan propiedades tomadas de la literatura
para cada estructura anatomica. El modelo se restringe en
tres grados de libertad en la porcion posterior (insercion con
el hueso hioides) de los musculos digastricos, y en el hueso
occipital simulando los misculos de posicionamiento de la
cabeza. El mallado del modelo fue realizado en GID 8.0.9®
y exportado para su analisis en ANSYS 12®. Resultados:
Se obtuvo un modelo de elementos finitos del complejo
craneofacial que considera la geometria, propiedades
elasticas y restricciones anatomicas que servira para la
simulacion del comportamiento biomecéanico del créaneo y
la mandibula ante dispositivos de ortodoncia. Conclusiones:
En la literatura no existe un modelo que simule con
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tanta fidelidad las estructuras anatomicas, que utilice
propiedades anisotropicas en diferentes estructuras vy
ademas, que simule los misculo de acuerdo a su respuesta
elastica como lo hace este modelo, lo cual representa un
avance significativo por la aproximacion a la realidad de los
resultados.
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Resumen

Objetivo: Describir el método de reconstruccion de un
craneo completo para desarrollar un modelo de elementos
finitos que permita posteriormente simular la accion
de diferentes dispositivos tales como traccion cervical
mandibular, mascara facial y mentonera, para el tratamiento
Métodos: Se
reconstruccion de un modelo en 3D de un craneo a partir

del prognatismo mandibular. realizd la
del procesamiento de imagenes de Tomografia. A partir de
dicha reconstruccion se realiz6 un modelo de elementos
finitos que considera las diferentes estructuras anatémicas,
hueso cortical, hueso esponjoso, suturas, dientes, ligamento
periodontal, disco articular y musculos masticatorios. Al
modelo se le asignan propiedades tomadas de la literatura
para cada estructura anatomica. El modelo se restringe en
tres grados de libertad en la porcion posterior (insercion con
el hueso hioides) de los musculos digastricos, y en el hueso

occipital simulando los misculos de posicionamiento de la
cabeza. El mallado del modelo fue realizado en GID 8.0.9®
y exportado para su analisis en ANSYS 12®. Resultados:
Se obtuvo un modelo de elementos finitos del complejo
craneofacial que considera la geometria, propiedades
elasticas y restricciones anatémicas que servira para la
simulacion del comportamiento biomecéanico del craneo y la
mandibula ante dispositivos de ortodoncia. Discusion: Este
modelo representa un avance significativo en comparacion
con modelos de elementos finitos similares en la literatura
que tienen que ver con la fidelidad geométrica de las
estructuras anatomicas, la utilizacion de propiedades
anisotropicas para diferentes estructuras y la simulacion
de los musculos de acuerdo a su respuesta elastica.
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Abstract

Modern scanning methods have made anatomical digital
reconstruction critical for assessing skeletal function. Hard
tissues from the crania of 4 different species were used
to assess digital reconstruction for accurately modeling
relationships between shape and function. Digital information
from humans, alligators, dogs, and rhesus monkeys were
collected by using computed tomography scans. DICOM
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files were processed by using segmentation methods to
separate tissues. Once hard tissue shapes were obtained,
functional conditions were assigned to the morphology, and
biomechanical characteristics were considered to evaluate
the functional load effects. Three-dimensional morphologies
were obtained in every case. However, acquiring tissue
separation was a challenging process affected by both
the precision of data collection and experience with the
software. Interestingly, biomechanical features, material
properties, and physiological actions were very important in
modeling function. The digital reconstruction of hard tissues
is the first step to understanding the relationship between
function and morphological features. But the process is
incomplete without a comprehensive definition of functional
actions, material, and biomechanical characteristics of the
anatomical elements. Supported by NSF BCS 0725126, NIH/
NIDCR DEQ17259-DE015437, and COLCIENCIAS (Bogota,
Colombia). Grant Funding Source: NIDCR DE017259 -
DE015437
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Abstract

Objectives: Bone transport distraction is a surgical
procedure in which a portion of bone is moved between

two bony edges while regenerated bone bridges the gap.

Previous studies have focused upon either the procedure
itself or the minimum period of consolidation. Few studies
have focused on the microstructure of the regenerated bone.
The objective of this work is to quantify the differences in
microstructure of the regenerated cortical bone compared
to the pre-existing control bone. Methods: Five adult male
American foxhound dogs were affixed with a novel bone
transport distraction device on the buccal aspect of the
mandible while the contralateral side was used as control.
After a 6-week consolidation period, the animals were
sacrificed and cylindrical cortical samples were taken
from the buccal and lingual aspects of both the regenerate
and the control bone. An ultrasonic wave test was used
to determine direction of maximum stiffness, then the
specimens were cut in half perpendicular to that direction
for histological analysis and evaluation using BIOQUANT
software. Results: Photomicrographic observations show
significant differencesinthe microstructure not only between
the regenerate and control cortical bone, but also between
buccal and lingual positions in the regenerate cortical bone.
The lingual aspect of the regenerate bone has more mature
osteons of greater diameter than the buccal. Whereas the
lingual aspect of the regenerate more closely resembles
the control, the buccal aspect of the regenerate contains
few osteons but many osteocytes, usually associated with
woven bone. Conclusion: There are several differences in
microstructure between regenerate and control cortical
bone that suggest an incomplete mineralization of the new
tissue, although given a longer consolidation period, it is
probable that the regenerate cortical bone would eventually
become comparable to the native bone. Supported by
grants 3R43DEQ17259 and 5R42DE15437 from the NIH/
NIDCR.
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