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Back on track with another “Research Day”
With the Covid pandemic remaining an uphill
struggle throughout 2021, a number of
academic activities have been pushed, in an
effort to return to a certain level of normality.
This is, for instance, the case of the Research
Day, an annual meeting that gathers
together researchers and academics at the
Campus Diagonal-Besòs (CDB).

These annual meetings are aimed at inspiring
young and senior researchers, providing an
update on the research efforts and progress
achieved at the CDB, while favoring
new
collaborations
and
partnership.

Successfully launched in June 2019, with a
first installment focused on “Multiscale
energy systems: from microcosmos to
macrocosmos” (with more than 110
registered participants), the 2021 edition
revolved around “Women, men, and
machines: the future of mankind” (see
Pages 5-6).

A third edition, focused on “Circular
Economy, Environment, and Sustainability”, is
in the works, and will be held at the CDB in
Summer 2022.
Welcome to the Campus Diagonal-Besòs,
where future’s science and technology is
being forged.

Research Bites

A selection of high-impact articles, among
those published by CDB researchers during
the first semester of 2021, in areas such as
materials science, medicine, bio and environmental engineering, safety, computer science,
and energy is displayed on Pages 2-3. An
overview of one of the CDB research groups,
e-PLASCOM, is presented on Page 4. These
snapshots show the rich and diverse research
landscape that characterize the Campus.

News & Events

Funding opportunities, new research facilities and grants, past and future events, and
research
awards
given
to
CDB
researchers, can be found on Page 7.
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Research Highlights
SOLID-STATE BAROCALORIC
EFFECTS
M. Romanini, Y. Wang, K. Gurpinar, G.
Ornelas, P. Lloveras, Y. Zhang, W. Zheng, M.
Barrio, A. Aznar, A. Gràcia-Condal, B. Emre,
O. Atakol, C. Popescu, H. Zhang, Y. Long, L.
Balicas, J. Ll. Tamarit, A. Planes, M. Shatruk,
& L. Manosa, “Giant and reversible barocaloric effect in trinuclear spin-crossover
complex Fe3(bntrz)6(tcnset)6”, Advanced
Materials 33, 2008076 (2021) [Q1, 6/1770 in
Materials Science; IF=30.85]

Solid-state caloric effects are promising
candidates for a disruptive, more efficient,
and cleaner cooling technology than current
vapor compression. They exploit the same
principle as vapor compression, i.e., the
exchange of heat through a first-order phase
transition (FOPT). This transition is
controlled by the work done by a external
field (i.e., the hydrostatic pressure, in the
present study). Thermal hysteresis as well as
large transition widths in FOPTs may prevent
the system from recovering the initial state
after completing each cycle. This work,
performed by researchers of the Group of
Characterization of Materials (GCM),
represents a milestone through the use of
solid-solid FOPT, consisting in an abrupt
spin-state that switches from a high spin to a
low-spin electronic configuration. This
transition proceeds with negligible hysteresis, large volumetric change, and large latent
heat, fulfilling the most important
requirements for high-performance refrigeration systems.

Wildfire occurrence
is increasing worldwide, generating
more and more concern in WildlandIndustrial (WII) interface areas. Wildfires
approaching WII can cause severe damage to
people and industrial assets. In these
scenarios, storage tanks present in industrial
installations are among the most vulnerable
pieces of equipment, since they are usually
located in proximity to the plant boundary. If
hazardous substances are stored, tank
damage caused by fire can lead to loss of
containment and trigger technological
accident scenarios. This work, conducted by
CERTEC (Centre for Technological Risk
Studies) in collaboration with researchers
from the University of Bologna, proposes a
methodology for the evaluation of safety
distances between storage tanks and
vegetation that may be affected by a
wildfire. The method represents a
quantitative tool that can guide industrial
managers and assist regulators in the
definition of more reliable standards.

THE CALCIUM RELEASE DEFICIENCY
SYNDROME

PREVENTION OF WILDFIRE DAMAGE
F. Ricci, G.E. Scarponi, E. Pastor, E. Planas, &
V. Cozzani, “Safety distances for storage
tanks to prevent fire damage in wildlandIndustrial Interface”, Process Safety and
Environmental Protection 147, 693 (2021)
[Q1, 16/1080 in Safety, Risk, Reliability, and
Quality; IF=6.16]

B. Sun, X. Yao, M. Ni, J. Wei, X. Zhong, W.
Guo, L. Zhang, R. Wang, D. Belke, Y.-X. Chen,
K. Lieve, A. Broendberg, T. Roston, I.
Blankoff, J. Kammeraad, J. von Alvensleben,
J. Lazarte, A. Vallmitjana, L. Bohne, R. Rose,
R. Benítez, L. Hove-Madsen, C. Napolitano,
R. Hegele, M. Fill, S. Sanatani, A. Wilde, J.
Roberts, S. Priori, H. Jensen, W. Chen, M.J.
García-Galán, R. Díez-Montero, J. Vila, M.
Grifoll, & J. García, “Cardiac ryanodine receptor calcium release deficiency syndrome”,
Science Translational Medicine 13, 579 (2021)
[Q1, 18/6334 in Engineering; IF=17.96]

The cardiac ryanodine receptor (RyR2)
governs the release of calcium in cardiac cells
and has a major role in the pathogenesis of
cardiac arrhythmias. Mutations of this
receptor can be either gain-of-function
(GOF), presenting an increased activity of the
receptor, or loss-of-function (LOF) when
there is a reduced phenotype. GOF
mutations in the RyR2 yield to ventricular
tachycardia under stress conditions that can
be diagnosed by an exercise stress test.
However, the clinical relevance of LOF
mutations is unknown.

This study, with participation of researchers
of ANCORA (Analysis and Control of the
Cardiac Rhythm), has shown that RyR2 LOF
mutations underlie a previously unknown
disease characterized by sudden cardiac
death with normal exercise stress testing. We
have termed this new disease as “RyR2
calcium release deficiency syndrome”
(CRDS). Our study provides insights into the
mechanisms underlying CRDS, reports a
diagnostic test, and identifies potential
therapies.
NEW NUMERICAL APPROACHES TO
POISSON PROBLEM
N. Parés, N.C. Nguyen, P. Díez, & J. Peraire,
“A posteriori goal-oriented bounds for the
Poisson problem using potential and equilibrated flux reconstructions: Application to the
hybridizable discontinuous Galerkin method”,
Computer Methods in Applied Mechanics and
Engineering 386, 114088 (2021) [Q1, 54/6462
in Computer Science; IF=6.76]

Computational science and engineering has
always been concerned with the approximation of equations of mathematical
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physics. Development of robust, accurate,
and efficient techniques to approximate
solutions of these problems is still an
important area of research. In particular, in
decision-making processes, the numerical
approximations are used to accurately assess
some target quantities or quantities of
interest (QoI). It is then crucial to be able to
compute accurate approximations of the
QoIs along with associated guaranteed error
bounds to be used as certificates to
guarantee
the
correctness
of
the
approximations.

and correlated to microstructure, mechanical
performance and bacterial/cell response.
Interesting correlations from the nanoscale
to macroscale are delivered.
Addition of Mg or Cu alloying elements
refined the microstructure of Zn and
enhanced yield strength and ultimate tensile
strength. Overall, the alloy Zn-1Mg showed
better performance for the final application.

3
projects combining different technologies in
Peru. First, a qualitative analysis is performed
to monitor the progress experienced by the
communities shortly after the implementation. Second, a quantitative analysis is
realized, evaluating 9 sustainability objectives.
Results show that microgrid projects
encourage
community
involvement.
Conversely, individual systems can work for
longer periods without regular maintenance.
Also, hydro provides continuous and highquality supply, while solar and wind allow
more flexible designs. In all cases, a proper
management model is essential for enabling
sustainable development.
SIZE EFFECTS ON NEURAL CONTROL
G. Serrancolí, C. Alessandro, & M. Tresch,
“The Effects of Mechanical Scale on Neural
Control and the Regulation of Joint Stability”,
International Journal of Molecular Sciences
22, 2018 (2021) [Q1, 156/6462 in Computer
Science; IF=5.92]

RENEWABLE ELECTRIFICATION FOR
REMOTE LOCATIONS

Researchers of the group on Numerical
Methods for Applied Sciences and
Engineering (LaCàN) have worked in
collaboration with MIT researchers to devise
a method to compute superconvergent
bounds for quantities of interest using the
HDG method and adaptive mesh
refinements.
NEW ALLOYS FOR STENTING
APPLICATIONS
C. García-Mintegui, L.C. Cordoba, J. Buxadera-Palomero, A. Marquina, E. JimenezPique, M.P. Ginebra, J.L. Cortina, & M.
Pegueroles, “Zn-Mg and Zn-Cu alloys for
stenting applications: From nanoscale mechanical characterization to in vitro degradation
and biocompatibility”, Bioactive Materials 6,
4430 (2021) [Q1, 91/6334 in Engineering;
IF=14.12]

M. Juanpera, B. Domenech, L. Ferrer-Martí,
A. Garzón, & R. Pastor, “Renewable-based
electrification for remote locations. Does
short-term success endure over time? A case
study in Peru”, Renewable and Sustainable
Energy Reviews 146, 111177 (2021) [Q1,
12/1373 in Energy; IF=14.98]

Electrification systems based on renewable
energies are suitable for isolated rural
communities. Their impact on the
development of beneficiaries must be
evaluated to understand the strengths and
weaknesses of each design option.

We then analyzed how the neural control of
joint stability is altered by body scale. We
show how neural control strategies change
across mechanical scales, and the
consequences of scaling on internal joint
contact forces. This work provides insights
into how scale affects the regulation of joint
integrity and provides directions for studies
examining how this regulation might be
accomplished by neural systems.

In the recent decades, zinc (Zn) and its alloys
have been drawing attention as promising
candidates for bioresorbable cardiovascular
stents (BRS) due to its degradation rate. BRS
would provide support until the artery
recovers and disappear without further
complications.
In this work, carried out by researchers of the
Biomaterials, Bioengineering, and Tissue
Engineering (BBT) and Resource Recovery
and Environmental Management (R2EM)
groups, Zn-based alloys are studied for BRS.
Biodegradation mechanisms are discussed

The size of an animal can affect neural
control strategies due to different limb
passive properties. This work, led by
researchers from LAM (Multimedia Applications & ICTs Laboratory), is aimed at
analyzing the effects of mechanical scaling
on the maintenance of joint integrity (i.e.,
the prevention of aberrant contact forces
within joints that might lead to joint
dislocation or cartilage degradation). First, a
literature review was performed to evaluate
how properties of ligaments responsible for
joint integrity scale with animal size. The
effects of scale on the ligament’s mechanical
properties were not clear, suggesting
potential adaptations in passive elements
across species.

This work, with participation of researchers
of SCOM (Supply Chain and Operations
Management), assesses 9 electrification
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RESEARCH GROUPS

e-PLASCOM in a nutshell
e-PLASCOM is a Generalitat de Catalunya’s
Consolidated Research Group (2017 SGR1141) of the
UPC and the Centre Català del Plàstic (CCP). The group
is located at the Diagonal-Besòs Campus (CDB) and
currently consists of 11 researchers, including Maria
Lluïsa Maspoch (coordinator), Miguel Sánchez Soto,
Orlando Santana, Félix Carrasco (UdG), Tobias Abt,
Nicolas Candau, Noel León, Violeta García, David
Loaeza, Lucia de la Cruz, and Leandro Martínez. The
general goal of e-PLASCOM is to reduce the
environmental impact of plastic products, using recycled
or renewable raw materials, as well as sustainable
manufacturing technologies. It articulates its research
around three axes: a) Materials; b) Design, processing
and in-service performance; and c) Recovery and
“upcycling” of waste polymeric materials.
e-PLASCOM is funded through competitive projects
related to "Bioplastics and their Industrial Applications",
some of them with the collaboration of researchers from
national and international research centers and
universities. In parallel, we have carried out an intense
activity of technology transfer to the private sector,
developing R&D&I projects in the areas of plastic
recycling, waste recovery and weight reduction in
automotive components, among others.

RESEARCH GROUPS @ CDB
eco-friendly PLAStics and
COMposites (e-PLASCOM)
At present time, the main e-PLASCOM
research lines are the following:
•

e-PLASCOM’s RECENT RESEARCH HIGHLIGHT
L. Martinez-Orozco, N. León, J. Cailloux, M.
Sánchez-Soto, M.Ll. Maspoch, O. Santana,
EcoBlends’up: PLA/BioPA blends composites,
microfibrillated
“in
situ”
through
additive
manufacturing, Theoretical and Applied Fracture
Mechanics 118 (2022)

e-PLASCOM’s RESEARCH FAST FACTS
Source: https://futur.upc.edu/22013880
RESEARCH OUTPUTS
•
•
•
•
•

213 Research Papers in indexed journals
290 contributions to Conference Proceedings
8 Research and Text Books and 27 Book Chapters
25 PhD Theses
1 Patent

FUNDING & AWARDS
• 68 R&D&I international & national competitive
projects
• 3 awards and special grants

•

•

Structural
and
rheological
modification of bioplastics by
reactive extrusion as a pathway for
compatibility and morphology
control during the final processing
of polymer blends to generate
microfibrillated composites (MFC)
Incorporation of mechanically devulcanized waste rubbers in brittle
bioplastic compounds to improve
its mechanical and fracture
behaviour
Novel plastic compounds and
compounding optimization of
metal-polymer (MIM) feedstocks
for additive manufacturing

•

•

•

Physical micro-foaming during
injection moulding of recycled
opaque PET modified by reactive
extrusion
Preparation
of
natural
rubber/natural fibber composites
with improved elastocaloric effect
as a high added value toward
cooling applications
Development of ultralight-weight
materials derived from natural
sources for thermal, fire, and
acoustic insulation
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WHAT/WHICH/HOW

HOW Algae Can Be

Used in Wastewater
Treatment?
By M.Eng. Estel Rueda (GEMMA, Dept. Civil &
Environmental Engineering EEBE-CDB)
In today’s world, 3.6 billion people still lack
from safely managed water sanitation.
Moreover, the continuous population
growth, economic development, and climate
change will lead societies to water resources
scarcity.
How can microalgae help us meet today’s
challenges? Microalgae-based wastewater
treatment is a complex system combining
the growth of microalgae and heterotrophic
bacteria. Microalgae capture CO2 and release
O2 during photosynthesis. This O2 is used by
the bacteria to degrade the organic matter
present in wastewaters. This converts
wastewater treatment into a fully carbon
neutral process (usually 400 g of CO2 per m3
of treated wastewater are emitted in
conventional systems), avoiding the need of
mechanical aeration of conventional
systems. Therefore, the energy consumption
in microalgae treatment systems is
drastically reduced (from 0.5 kWh m-3 in
conventional to 0.02 kWh m-3 in microalgae
systems).

Besides of CO2, microalgae also use the
nitrogen and phosphorus present in
wastewaters and are really efficient in the
removal of emerging contaminants, such as
pharmaceuticals or pesticides. In addition,
microalgae biomass generated during the
treatment can be used to produce valueadded compounds, such as biopolymers,
biofertilizers, pigments, food additives,
energy, etc.
Microalgae are therefore a promising
alternative to transform wastewater
treatment facilities into biorefineries.
At the Campus Diagonal-Besòs (CDB), the
research
Group
of
Environmental
Engineering and Microbiology (GEMMA) is
working on the development of new
microalgae-based
processes
for
the
transformation of nutrients from wastewaters into high value-added products
(biopolymers, exopolysaccharides, biofertilizers or pigments).

FURTHER READING ON THE USE OF
MICROALGAE IN WASTEWATER TREATMENT
E. Rueda, E., M.J. García-Galán, A. Ortiz, E.
Uggetti, E., J. Carretero, J. García, & R. DíezMontero, Bioremediation of agricultural runoff and
biopolymers production from cyanobacteria cultured
in demonstrative full-scale photobioreactors,
Process Safety and Environmental Protection,
139, 241-250 (2020)

II RESEARCH DAY @ CDB
The II Research Day of the Campus Diagonal-Besòs (June 30,
2021) revolved around “Women, men, and machines: the
future of mankind”. Prof. Lexa Nescolarde (IEB) broke the
ice with a talk entitled “Biomedical Engineering and the Limits of
Athletics”. This was followed by Prof. Raul Benítez (ANCORA)
with a provocative talk on “Artificial Intelligence and Health”. The
first session was closed by the invited guest, Prof. Alícia
Casals (CREB), who presented a brilliant overview on “Robotic
Surgery”.
After the Coffee Break & Poster Session, the event resumed with
a series of enlightening talks by Prof. Raimon Jané (BIOSPINIBEC) on “Biomedical Engineering and Stem Cells”, by Prof. Antoni
Pérez-Poch (LAM) on “Human Reproduction in Space - At
the Frontiers of Knowledge” , and by Prof. Carlos Alemán (IMEMBRT) on “3D Printing, Tissue Engineering, and Biosensors”. A vivid
debate between researchers and academics continued when the
session closed, sparked by a glass of wine (or two)…
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AWARDS, GRANTS, & EVENTS
PhD Theses Defended
Javier F. Gamiz (Advisor: Yolanda Bolea
/Herminio Martínez, H., EPIC), "Contribución
al modelado e implementación de un control
avanzado para un proceso de cloración de
una estación de tratamiento de agua
potable" (Jan/2021)
Jaime Vitola (Advisor: Diego A. Tibaduiza
/Francesc Pozo, CoDAlab), "Structural
damage monitoring based on machine
learning and bio-inspired computing"
(Jan/2021)
David Frómeta (Advisor: Daniel Casellas
/Jessica Calvo, PROCOMAME), "On the
measurement of fracture toughness to
understand the cracking resistance of
Advanced High Strength Steel sheets"
(Jan/2021)
Martí Beltran (Advisor: Trinitat Pradell,
GCM),
"Analysis
and
degradation
mechanisms of enamels, grisailles and silver
stains on Modernist stained glass" (Jan/2021)
Mezgeen A. Rasol (Advisor: Sonia A. Santos
/Vega Pérez, GIES), "Development of new
GPR methodologies for soil and cement
concrete pavement assessment” (Jan/2021)
Marina Sánchez (Advisor: Jose M. Cabrera
/Josep A. Picas, PROCOMAME), "Caracterización de la unión vidrio-metal en la
tecnología Glass to Metal Seal y el estudio de
nuevos materiales y procesos de fabricación"
(Feb. 2021)
Elia Vidal (Advisor: Daniel Rodriguez/Elisa
Rupérez, BBT), "Development of metallic
functionalized biomaterials with low elastic
modulus for orthopedic applications"
(Feb/2021)
Silvia Garcia-Vilana (Advisor: David
Sanchez/Juan Velazquez, GRABI), "Modelo
estocástico de hueso cortical de costilla
humana para la predicción de fracturas
mediante emisión acústica" (Feb/2021)
Viviana A. Sossa (Advisor: José R. GonzálezDrigo/Vega Pérez, GIES), "Inspección no
destructiva de estructuras mediante
georradar: análisis de daños por corrosión y
por otras patologías" (Mar/2021)

Araceli Aznar (Advisor: Josep L. Tamarit/Pol
Lloveras, GCM), "Barocaloric effects at firstorder phase transitions" (Apr/2021)
Ina Keridou (Advisor: Jordi Puiggalí/M.
Lourdes Franco, PSEP), "Study on
Crystallinity, Properties and Degradability of
Poly-4-hidroxybutyrate
and
Related
Polyesters" (Apr/2021)
Carme Nolla-Colomer (Advisor: Raul Benitez
/Leif Hove Madsen, ANCORA), "Anàlisi de
patrons funcional i estructurals en la
regulació del calci en les cèl·lules cardíaques"
(May/2021)
Hossein Besharatloo (Advisor: Luis Llanes
/Joan J. Roa, CIEFMA), "Micromechanical
properties of inorganic multiphase materials"
(May/2021)
Arjuna Castrillon (Advisor: Domingo GarcíaSenz/Jordi José, GAA), "Estudio de las
propiedades físicas en regiones chocadas en
nebulosas planetarias" (May/2021)
Joel Jurado (Advisor: Daniel Di Capua/Xavier
Martínez, (MC)2-UPC/RMEE), "Desarrollo e
implementación de una formulación utilizando la teoría de mezclas serie/paralelo para la
modelización de estructuras navales de
materiales compuestos sometidas bajo
cargas cíclicas" (May/2021)
Federico Yáñez (Advisor: José A. HernándezHermoso/Lexa Nescolarde/Ricardo Pérez/
Joan C. Monllau, IEB), "Variabilidad de
diferentes técnicas quirúrgicas al establecer
la rotación de los componentes en la
artroplastia total de rodilla y su correlación
clínica" (May/2021)
Ahmed Shokry Abdelaleem (Advisor:
Antonio Espuña, CEPIMA), "A contribution to
chemical process operation support: new
machine learning and surrogate models
based approaches for process optimization,
supervision, and control" (May/2021)
Jaime M. Coelho de Portugal (Advisor: Youri
Koubychine, NEMEN), “Local Optics Corrections in the HL-LHC” (Jun/2021)

New Research Grants
Vulnerable elements in Spain and Portugal
and Risk Assessment, EU, UCPM-101004896VESPRA (2021-2022), PI: E. Planas (CERTEC)
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PROMICON – Harnessing the power of nature
through productive Microbial consortia in
biotechnology: measure, model & master, EU,
H2020-FNR-2020-101000733 (2021-2025), PI:
J.O. Krömer/J. Garcia (GEMMA)
Fatigue4Light – Fatigue modelling and fast
testing methodologies to optimize part design
and to boost lightweight materials
deployment in chassis parts, EU, H2020-LCGV-2020–101006844 (2021-2025), PI: L.
Barbu/A. Mateo (CIEFMA)
ChETEC-INFRA – Chemical Elements as
Tracers of the Evolution of the Cosmos:
Infrastructures for Nuclear Astrophysics, EU,
H2020-INFRAIA-2018-2020-101008324 (2021
-2025), PI: D. Bemmerer/J. José (GAA)
Eines per l'ajuda a la presa de decisions per
entitats en contextos d'economia circular i
social, CCD-UPC, 2021-H004 (2021), PI: M.
Juanpera (SCOM)
Telerehabilitació per persones que han sofert
ictus, CCD-UPC, 2021-H001 (2021-2022), PI:
G. Serrancolí (LAM)
Solución gamificada de telerehabilitación física
con impacto social, Indra/Fundació Universia
(2021-2022), PI: G. Serrancolí (LAM)
Formació i aplicació multisectorial de tecnologies d’impressió 3D a personal sanitari a
Cuba per a la promoció de les seves capacitats
i autonomia, CCD-UPC, 2021-I004 (2021), PI:
J.A. Travieso (TECNOFAB)

Awards
Mario M. Valero (Advisor: Elsa Pastor/Eulàlia
Planas, CERTEC) obtained the 2021 Special
Doctoral Award for the best PhD Thesis.
Lluís Oliver (BBT) and Juan A. Muñoz
(CERTEC) qualified first and second to
represent UPC at the “Present Your Thesis in
4 Minutes” Contest. Ll. Oliver got the Public
Award at the 2021 Interuniversity Final.
Carles Mas Moruno (BBT) received the 2020
Marcial Moreno-Mañas Award by the ST-Cat
of the Real Sociedad Española de Química.

New Postdoctoral Fellows
Lluís Soler (NEMEN, Ramon y Cajal fellow)
Claudi Cazorla (GCM, Ramon y Cajal fellow)
Michela Romanini (GCM, Juan de la Cierva
fellow)
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