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Dear Colleagues,
It is my great pleasure to welcome you to the VII
International Symposium of the Society of Spanish
Researchers in the United Kingdom (SRUK), which
takes place in the wonderful city of Liverpool this year.
SRUK was created in 2011 and officially established in
2012. Our society is run for researchers, by
researchers, who voluntarily devote their time to carry
out our initiatives. We work to create a network of
Spanish researchers in the UK, we serve as
representatives of our members, we facilitate contacts
with the wider society, and we build bridges that bring research in Spain and the UK closer.
The International Symposium embodies all these objectives. It is our most important annual
event and it serves as a focal point to our community, enabling members from all over the
UK to meet and network while discussing about recent research findings and relevant
societal issues.
This year’s symposium features internationally recognised researchers working in Spain
and the UK, and it will cover a variety of topics where research plays a key role.
Furthermore, influential science communicators and journalists will debate about the role of
researchers, science journalists, and public engagement figures in communicating science
and curbing the growing influence of pseudoscience and scientifically inaccurate information
outside academia. We will also hold a scientific festival open to the public to promote
science and research among families in Merseyside.
This wonderful programme of activities would not have been possible without the impressive
work of the volunteers of the organising committee, led by Dr J Javier Burgos Mármol, who
have tirelessly worked for many months towards bringing their vision for an exciting and
engaging symposium into reality. SRUK is really grateful for all your work.
We are also thankful for the support of our sponsors and collaborators for making this event
possible: the Ramón Areces Foundation, the Office for Cultural and Scientific Affairs of the
Spanish Embassy in London, the Spanish Foundation for Science and Technology, the Lilly
Foundation, Acció and the University of Liverpool.
Last, but not least, thank you all very much for coming to Liverpool. I wish you will have an
exciting weekend of science, research, and networking.
Best wishes,

Javier Escudero
President of the Society of Spanish Researchers in the United Kingdom
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Dear all,
I would like to dedicate a few words to those
who have contributed with their hard work and
their support to make our Symposium happen
one more year. In the first place, I would like to
thank SRUK President Javier Escudero and
Vicepresident Rocío Gaudioso for entrusting me
with this important responsibility and for all their
constant support, advise and dedication during
the past few months, without which this meeting
would have not been possible.
The successful achievement of this project
would not have been possible either without the
support and dedication of all those members
who voluntarily decided to become a part of the
Organising Committee. I want to thank every
one of them with all my heart. Their names are listed below.
Without the financial support of our sponsors there would be no Symposium. Thank you to
the Ramón Areces Foundation, the Spanish Foundation for Science and Technology
(FECyT), Fundación Lilly, the Office for Cultural and Scientific Affairs of the Spanish
Embassy in London, Acció from the Catalan Government, and the University of Liverpool.
My special thanks to those members of SRUK that have allowed me to borrow a small part
of their time for organisation concerns, starting with Lorenzo de la Rica and Nerea Alonso,
respective organisers of the 2017 and 2018 editions of this Symposium, Diego Alonso
(SRUK Secretary), Alba López (SRUK Treasurer), Maria Barreira (SRUK Online director),
Laura Martínez (SRUK Press director), Laura Castañar (SRUK Northwest Constituency
Director) and Larissa Zárate (SRUK London Constituency Director). Special thanks to the
Northwest Constituency in particular for their help advertising the event and organising the
IV Pint of Knowledge here in Liverpool.
Special thanks to Ms Becki Harris, from the conference team at the University of Liverpool,
and all the University staff making us feel at home.
Finally, I would like to thank all the people contributing with their research to make of this
Symposium an amazing event. In the first place, to all the speakers for accepting our
invitation to explain their work. It is a great honour to have you with us; also, to those who
decided to submit an abstract for a poster or a plan for a Science Zone activity; and, last but
not least, thank you for attending the VII International Symposium SRUK/CERU.
I really wish you have a great time here.

J. Javier Burgos-Mármol
Chair of the VII International Symposium SRUK/CERU
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The Organising Commitee:
J. Javier Burgos-Mármol - University of Liverpool
@bm_jjavier
Sandra Álvarez-Carretero - Queen Mary University of London
https://github.com/sabifo4 |
@sabifo4
Miguel Anaya - University of Cambridge
https://www.oe.phy.cam.ac.uk/directory/dr-miguel-anaya/ |

@MAnayaLab

José Miguel Bermúdez - Department for Business, Energy and Industrial Strategy, UKGov
José Miguel Bermúdez Menéndez |
@Jose_EnergyCC
Ana Carvajal-Duperier - Scientific Translator, Madrid
Ana Cristina Carvajal Duperier
Rebeca Díaz - University of St. Andrews
Elena García-Martín - University of East Anglia (Norwich)
@e_garciamartin
Jesús García-Ovejero - King's College London
Jesús García Ovejero |
Jesus G Ovejero
Gala Guillán-Carballeira - Eurofins, Wirral
Natalia Mallo - Aquaculture cluster in Galicia
Natalia Mallo | @NatiMallo
María Roel - University of Manchester
Lorena Santamaría - University of Cardiff
Marta Vallejo - Heriot-Watt University (Edinburgh)
Marta Vallejo | @MV_Research
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PROGRAMME

FRIDAY, 28TH JUNE: Victoria Gallery & Museum (University of Liverpool)
18:00-19:00 Registration, drinks reception
19:00-19:30 Welcome speeches
Dr Javier Escudero, SRUK President
Ms Wendy Simon, Deputy Mayor for Liverpool City Council
Dr Paloma Domingo, General Secretary of FECyT
Prof Wiebe Van der Hoek, Executive Pro-Vice-Chancellor for Science &
Engineering at the University of Liverpool
Dr J. Javier Burgos-Mármol, Chair of VII International Symposium SRUK/CERU
EVENING SESSION:
19:30-20:20 Dr Alejandro Sánchez de Miguel: “The global light pollution growth: how to
measure it and implications”
20:20-20:30 Information about Saturday and Sunday sessions.

SATURDAY, 29TH JUNE: Central Teaching Hub (University of Liverpool)
8:30-9:00 Registration
MORNING SESSION 1: Beating our own vulnerability. New strategies for health.
9:00-9:50 Prof Robert Bristow: “Tumour genomics and the tumour microenvironment:
entwined partners in crime”
9:50-10:40 Prof María Puerto-Morales: “Designing magnetic nanoparticles for biomedical
applications”
10:40-11:00 Coffee break
MORNING SESSION 2: Human culture in the spotlight.
11:00-11:50 Prof Joasia Krysa: “Curating in the age of globalisation, biennalisation and
Artificial Intelligence”
11:50-12:40 Dr Greg Lynall: “Telling Stories about Solar Power”
12:40-14:30 Lunch + Poster Session
AFTERNOON SESSION 1: Understanding Nature at every scale.
14:30-15:20 Prof Luis J. Garay: “Dancing till the end of gravitational collapse: black stars”
15:20-16:10 Prof Magdalena Titirici: “Black is the new green”
16:10-16:30 Coffee break
AFTERNOON SESSION 2: Keeping the house clean: Environmental challenges.
16:30-17:20 Prof Robert Ward: “Groundwater resource protection: present and future
challenges”
17:20-18:10 Prof Micaela Carvajal: “Impact of climate change and on crops vs impact of
crops on climate change”
20:00 Conference dinner at the Liverpool Marriott Hotel City Centre (arrival at 19:30).
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SUNDAY, 30TH JUNE: Central Teaching Hub (University of Liverpool)
8:30-9:00 Registration
9:00-11:00 Annual General Meeting (SRUK members only)
11:00-11:30 Coffee break and registration
SUNDAY MORNING SESSION:
11:30-13:00 Round-table “How can we fight the influence of pseudosciences?” with Ms
Rebecca Asher, Mr Fernando Cervera, Ms Ainhoa Goñi and Mr Michael Marshall.
13:00-14:30 Lunch time
PROFESSIONAL DEVELOPMENT SESSION:
14:30-14:50 Dr Izascun Lacunza (FECyT): Job and funding opportunities in Spain
14:50-15:10 Dr José Miguel Bermúdez - Ciencia en el Parlamento
15:10-15:30 Ms Judit García-González: “SRUK Wom=n Equity & Research Committee:
Towards Gender Equity and Diversity in Research”
12:00-15:30 Science Zone festival (Open to the public, free entrance)
15:30-16:00 Closing Ceremony

Wi-Fi
There are two possibilities to connect to Wi-Fi in the Venue:
[1]
[2]

You can connect to eduroam (recommended) using your institutional account.
You can also connect to GuestNet with the credentials provided upon arrival.

Useful links
Share your thoughts and impressions in your social media using #SRUK2019
You can find more information about SRUK/CERU and the VII International Symposium in:
https://sruk.org.uk/es/
https://sruk2019.com/
In collaboration with:
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Keynote speakers:
Dr Alejandro Sánchez de Miguel – University of Exeter; Project Cities at Night.
a.sanchez-de-miguel@exeter.ac.uk |
@pmisson |
Alejandro Sanchez de Miguel
Alejandro Sanchez de Miguel |

pmisson

Prof Robert Bristow MD PhD FRCPC FmedSci – Director, Manchester Cancer Research
Centre; Co-Director, CRUK Manchester Centre; University Professor of Cancer Studies,
The University of Manchester.
robert.bristow@manchester.ac.uk
Prof María Puerto-Morales – Institute of Materials Science of Madrid, CSIC.
puerto@icmm.csic.es
Prof Joasia Krysa – Liverpool John Moores University and Liverpool Biennial
j.m.krysa@lmju.ac.uk
Dr Greg Lynall – University of Liverpool
G.J.Lynall@liverpool.ac.uk | @LitSciHub
Prof Luis J. Garay – Complutense University of Madrid
luisj.garay@ucm.es
Prof Magdalena Titirici – Imperial College London
m.titirici@imperial.ac.uk |
@titiricigroup
Prof Robert Ward – Groundwater Science, British Geological Survey
rswa@bgs.ac.uk | @BGSgroundwater
Prof Micaela Carvajal – Centre for Edaphology and Applied Biology Segura, CSIC
mcarvaja@cebas.csic.es |
Carvajal Alcaraz |

@micaSScarvajal |

Micaela Carvajal |

Micaela

www.cebas.csic.es/dep_english/nutrition/aquaporinas/aquapo_lineas_en.html

Round table panelists:
Ms Rebecca Asher – Deputy director of Sense about Science, writer and BBC producer.
rebecca@senseaboutscience.org
Mr Fernando Cervera – Founder of the Spanish Association to Protect the Patient

from Pseudocientific Therapies (APETP); editor at ULÛM magazine; content writer
at the Valencia Plaza magazine and commercial director at Nerium Scientific S.L.
fernando.cervera.87@gmail.com |

@FernandoCervera

Ms Ainhoa Goñi – Science Journalist at Radiocable, La Razón, Yahoo, National Geographic.
ainhoagonisainz@gmail.com | @AinhoaGoni
Mr Michael Marshall – Co-founder and vice-president of the Merseyside Skeptics

Society and project director at the Good Thinking Society.
marshgoodthinking@gmail.com
Also featuring: Dr Izaskun Lacunza from FECyT, Dr José Miguel Bermúdez from Ciencia en el
Parlamento, and Ms Judit García-González from SRUK Wom=n Equity & Research Committee.
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P01

Sweet and Sour Oilfield Corrosion Scales;
Elucidating Scale Precursors and Nucleation

David Ruiz-Izuriaga

david.ruiz-izuriaga
@postgrad.manchester.ac.uk

P02

Alteration of surface wettability after milk foulant
deposition

Alejandro AvilaSierra

Axa1312
@student.bham.ac.uk

P03

Hybrid all-atom/coarse-grained model for polymer
semiconductors

J. Javier BurgosMármol

J.J.Burgos-Marmol
@liverpool.ac.uk

P04

New NMR tools for getting ultra-high resolution
spectra: Pure shift NMR

Laura Castañar
Acedo

laura.castanaracedo
@manchester.ac.uk

P05

Modulating optoelectronic properties of perovskite
films at the nanoscale

M. Anaya

ma811@cam.ac.uk

P06

Promoting tissue regeneration through squalene

Rodríguez-García,
Carmen

crgarcia@ujaen.es

P07

Combined inhibition of SHP1 and SHP2 with
phorbol esters as a differentiation therapy against
acute myeloid leukemia

Alejandro PérezFernández

alexpf@usal.es

P08

A Multi-Objective Approach to Predicting Motor and
Cognitive Deficit in Parkinson’s Disease Patient

Marta Vallejo

m.vallejo@hw.ac.uk

P09

Modulating excessive inflammation by protein
degradation in macrophages

Anna Crespo

a.crespo-puig@imperial.ac.uk

P10

Mechanism of tau R3 aggregation and inhibition
revealed by NMR-based chemical kinetics

Virginia
Casablancas-Antras

virginia.casablancas
@gmail.com

P11

Bayesian estimation of species divergence times
using correlated quantitative characters

Sandra
Álvarez-Carretero

m.dosreisbarros@qmul.ac.uk

P12

Bioprinting Skin Models as Alternative to Animal
Testing

María
Crespo Cuadrado

m.a.crespo-cuadrado2
@newcastle.ac.uk

P13

A programmable, highly linear and PVT-insensitive
ISFET array for PoC diagnosis

Miguel
Cacho-Soblechero

miguel.cs@imperial.ac.uk

P14

Requirements for Smc5/6 ATP binding pockets

Desiree
Villahermosa

dv78@sussex.ac.uk

P15

X-ray diffraction study of the thick filament OFF/ON
transition in isolated cardiac trabeculae

Jesús
García Ovejero

jgovejero@ucm.es

P16

Integration of culture, genomic and epidemiological
data to quantify nosocomial acquisition and
transmission of Enterococcus faecium

Francesc Coll

francesc.coll@lshtm.ac.uk

P17

Gene coexpression network for the study of
Rhizobium leguminosarum

Javier Pardo Díaz

jdiaz@stats.ox.ac.uk

P18

Introducing parental support in primary care settings
by means of hybrid methods

Enrique Callejas

ecalleja@ull.edu.es

P19

Identification of memory replay during sleep using
EEG-based graph metrics

Lorena Santamaría

P20

Comparison of parallel slots against parallel teeth in
an In-Wheel Halbach array motor

Iago
Martínez Ocaña

i.martinez-ocana
@newcastle.ac.uk

P21

Performance and stability of counter electrodes
based on reduced few-layer graphene oxide sheets
and reduced graphene oxide quantum dots for
dyesensitized solar cells

D. Torres

dtorres@icb.csic.es

P22

Sulphur purification from the gasification of solid
municipal waste using regenerable sorbents

S. Pérez-Rodríguez

sperez@icb.csic.es

SZ1

Ticktock: Getting to know your body clock!

Beatriz
Baño Otálora

Beatriz.BanoOtalora
@manchester.ac.uk

SZ2

Dye sensitised solar cell build

Miguel Anaya

ma811@cam.ac.uk

SZ3

What keeps the ocean in motion?

Elena García-Martín

Enma.Garcia-Martin
@uea.ac.uk

SZ4

From back to present: Understanding Evolution

Sandra
Álvarez-Carretero

s.alvarez-carretero
@qmul.ac.uk
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ADDITIONAL INFORMATION
Venues
The VII International Symposium SRUK/CERU will take place at the University of
Liverpool’s main campus, located east to the city centre in Brownlow Hill. The Symposium
will mainly be held at the Central Teaching Hub (off Brownlow Hill, Liverpool, L69 7BX)
with the exception of the Friday evening session (cocktail reception, registration and
inaugural talk and speeches), set to occur at the Victoria Art Gallery and Museum (Ashton
St, Liverpool, L69 3DR). Both venues are just a 3 minutes walking-distance away from each
other:

The talks on Saturday and Sunday will be held at the Lecture Theatre C, on the first floor.
Food and refreshments will be served at the Gflex (G floor), next to the atrium. Posters will
be allocated at the atrium (G floor). The seating area (G floor) to the left of the main
entrance will host the Science Zone and will have an area for small children and their
guardians. Detailed indications will be given to delegates upon arrival.
Tourism
Liverpool is a city with unique attractions, exciting events, world class sport offerings,
unrivalled musical heritage and famously warm welcomes. Liverpool is the ideal destination
to visit and explore!. You can find some ideas to plan your visit in the following links:
https://www.visitliverpool.com/
https://liverpool.gov.uk/leisure-parks-and-events/information-for-tourists/
Free guided tours: https://www.neweuropetours.eu/es/tours-en-liverpool/
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Conference Dinner
The conference dinner will take place at Olivier’s Bar & Restaurant in Liverpool Marriott
Hotel City Centre (One Queen Square, Liverpool, L1 1RH) at 20:00* on Saturday, 29th June:

* Please, arrive at the venue at least 20 minutes before dinner time (recommended 19:30).
There will be a complimentary drink upon arrival for all the delegates.
Menu
Brie & Red Onion filled tart finished
With aged balsamic glaze and crispy leaves
**
Baked Cod
With a Mediterranean Salsa,
With market Vegetables, Herb Butter and Roast Potatoes
**
Homemade Chocolate and Hazelnut Brownie with vanilla ice cream (v)

! An alternative menu is available for specific dietary requirements.
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CONNECT TO
TECNIOSPRING INDUSTRY
ATTRACT THE BEST R&D TALENT

COMPANY
OR TECNIO ENTITY

RESEARCHER

Hire qualified personnel,
with 100% funding, to
develop R&D projects.

Apply your research in
a company and receive
top-notch training in
technology transfer.

+400 collaborations with
entities worldwide.

+72% of researchers
consolidate their job position.

ACCIÓ CONNECTS YOU TO
TECNIOSPRING INDUSTRY
The best way to incorporate qualified personnel
to bring your technology to the market.

Who can apply?
• Companies with operating headquarters in Catalonia.
• Accredited TECNIO entities.

What are the benefits?

COMPANY
OR TECNIO ENTITY

• 100% funding to hire qualified R&D personnel for two
years.
• Collaborations with international entities.
• Assistance to bring your technology to market.

• Work placement to develop applied research projects.
• Top-notch training in technology transfer and
entrepreneurship.

RESEARCHER

• Networking activities to increase your contact base.

2019-2024 Period

€11M

budgeted

3

calls

72

contracts

tecniospring.com
(+34) 934 767 302 / (+34) 934 767 294
tecniospring.accio@gencat.cat
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INVITED SPEAKERS
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Dr Alejandro Sánchez de Miguel
University of Exeter. Project Cities at Night (Citizen Science).
a.sanchez-de-miguel@exeter.ac.uk |
Alejandro Sanchez de Miguel |
pmisson

@pmisson |

Alejandro Sanchez de Miguel

The global light pollution growth: how to measure it and implications
Light pollution is a growing problem that impacts many ecosystems and is a growing
concern for many human health issues, like Obesity, diabetes and hormonedependent cancers like prostate, breast and colon cancer. But, is light pollution
increasing or decreasing thanks to the new LED technologies? The current state of
the art research shows how only with the most precise techniques is possible to
have a reliable trend of the current situation and even with those might not be
enough. The only source that we have currently to trace the true light pollution
environmental impact from satellites are the images taken by astronauts from the
International Space Station. After 5 years of the launch of the “Cities at Night”
project, we are starting to have results to visualize what might be the trend.
The implications of a light pollution increase could be potentially catastrophic with
unpredictable implications. Although, we are at the time to choose easily for
sustainable lighting options, without negative consequences. The current trend of
the events does not seem to be in the right direction.

Alejandro has been involved in Light
Pollution topics since the 90’s and has
contributed with more than 100 scientific
articles, many of them of great impact on this
topic. He is leader of the Cities at Night
project, a citizen science project coordinated
with NASA and other space agencies where
the use of pictures taken by astronauts at the
International Space Station is employed to
raise awareness about the problems caused
by light pollution. He gained his PhD in 2013
at the Complutense University of Madrid and
now is working at the Environmental
Sustainability Institute, in the University of Exeter. He is advisor at the recently
created Sky Quality Office at the Institute of Astrophysics of Andalusia (Spain). He is
an active member of several amateur Astronomy groups related to light pollution and
European Research Networks (LoNNe), the Spanish national association against
light pollution (Celfosc) and the European project Stars4all. In 2014 he was awarded
the Dark Sky Defender Award for his leadership in Cities at Night.
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Professor Robert Bristow MD PhD FRCPC FmedSci
Director, Manchester Cancer Research Centre; Co-Director, CRUK Manchester
Centre; University Professor of Cancer Studies, The University of Manchester.
robert.bristow@manchester.ac.uk

Tumour genomics and the tumour microenvironment: entwined partners in crime

Rob Bristow is University Professor of Cancer
studies in the Division of Cancer Sciences at the
University of Manchester. In addition, Robert is also
Research Domain Director for Cancer and Chief
Academic Officer at the Christie NHS Foundation
Trust.
He moved to Manchester in 2017 from Toronto
(Canada), where he was a clinician-scientist and
professor with appointments within the Departments
of Radiation Oncology and Medical Biophysics at the
University of Toronto and a senior scientist at the
Princess Margaret Centre.
His primary research interests are DNA damage
responses and repair in tumours, tumour hypoxia,
prostate cancer carcinogenesis and prostate cancer
treatment. He is particularly interested in novel clinical trials that intensify cancer
therapy to prostate cancer patients whose tumours harbour aggressive genetic
changes and hypoxic sub-regions.
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Prof María del Puerto Morales
Institute of Materials Science of Madrid (ICMM-CSIC)
puerto@icmm.csic.es

Designing magnetic nanoparticles for biomedical applications
The development of magnetic nanoparticles is one of the most active research fields
today because of their tunable physicochemical properties and they have a wide
variety of applications in biomedicine and life sciences, such as cell isolation,
imaging, drug delivery, and biosensing, providing the possibility to combine several
of these applications at the same time. Among them, superparamagnetic iron oxide
nanoparticles are usually preferred because of they are well-tolerated and have low
toxicity profiles even in long-term studies, and they undergo a process of
biotransformation to other non-superparamagnetic iron forms, which allows their
clearance.
The improvement of the performance of magnetic iron oxide nanoparticles in
different applications requires the design of more complex synthetic nanostructures,
uniform in size and with morphologies different from the spherical one, leading to
enhanced properties, such as elongated nanoparticles or flower-like nanostructures
exhibiting a great potentiality for hyperthermia and MRI. There is room for
improvement to control how these materials are produced in a more robust,
reproducible and scalable way in order to fulfil the requirements of the FDA and
other regulatory agencies before they reach the clinical practice.
María del Puerto Morales is Professor at the
Institute of Material Science in Madrid, within
the Spanish National Research Council
(ICMM-CSIC). She graduated from Chemistry
at the University of Salamanca. After gaining
her PhD in Material Science from the Madrid
Autonomous University, she worked as a
postdoctoral fellow at the School of Electronic
Engineering and Computer Systems of the
University of Wales (UK). Her research
activities are focused on the area of
nanotechnology, in particular on the synthesis
and characterization of magnetic nanoparticles for biomedical applications, including
the mechanism of particle formation, surface modification and its performance in
biomolecule separation, NMR imaging, drug delivery and hyperthermia. She has
been a CSIC researcher responsible for two European research projects, one for the
development of nanoparticles for the detection and treatment of breast and
pancreatic cancer, and another for the development of standardization methods for
nanoparticles for biomedical applications.
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Prof Joasia Krysa
Liverpool John Moores University. Liverpool Biennial.
j.m.krysa@lmju.ac.uk

Curating Now: curating in the age of globalisation, biennialisation and
Artificial Intelligence
The presentation starts with the simple question: what is curating today? The field of
curating has evolved from a profession concerned with caring for objects and
looking after collections in museums to its central role in expanding globalised art
markets, international biennials, and planetary computational networks. Not
concerned with the art world alone, curating has become pervasive in culture, most
notably in “content curation” across social media. It has become entangled with
technology in diverse ways, with developments in VR/AR, and in the application of
techniques from AI and machine learning to organising art works and exhibitions. So
what are the implications of this for our understanding of curating today, in shifting
from the historical focus on objects and collections to dynamic contexts and
advanced technologies? This talk provides a brief overview of the current research
agendas and practice, drawing on my current work across academic and art worlds,
including Liverpool John Moores’s Exhibition Research Lab and the Liverpool
Biennial.
Joasia Krysa is a contemporary art curator
and Professor of Exhibition Research at
Liverpool John Moores University and
Liverpool Biennial. She co-founded the
Institute of Art and Technology (IAT) and
directs Exhibition Research Lab, a research
centre and a public exhibitions venue at
LJMU. Formerly, she held the position of
Artistic Director at Kunsthal Aarhus in
Denmark (2012-15), and was a curator of
international
quintennial
exhibition
Documenta (13) and Liverpool Biennial
2016. She is series editor of Data Browser
books (Open Humanities Press, London)
and commissioning editor of Liverpool
Biennial’s contemporary art journal Stages.
Her recent publications include edited
books Systemics, or Exhibition as a
Series (Sternberg Press 2017) and Writing and Unwriting Media Art History (MIT
Press 2015). She currently serves as an international advisor for the first edition of
Helsinki Biennial 2020 and curatorial advisor for Sapporo Triennale 2020 in Japan.
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Dr Gregory Lynall
University of Liverpool
G.J.Lynall@liverpool.ac.uk |

@LitSciHub

Telling Stories about Solar Power
This lecture will consider the roles literature and culture have played in imagining,
mythologizing and reflecting the possibilities of harnessing solar energy. Looking
from the Renaissance to the present day, the talk will locate the history of
endeavours to capture solar radiance as a focal point between science and the
imagination, arguing that the literary, artistic and mythical resonances of solar power
have not only been inspired by, but have also cultivated and sustained its scientific
and technological development.

Greg Lynall is Senior Lecturer at the School
of English at the University of Liverpool. His
main field of research interest is the
relationship between literature, science and
technology, particularly in the eighteenth
century.
His book Swift and Science (2012) explores
how literature, and particularly satire, can be
an active and unique participant in debates
about enquiries into nature. As a post-doctoral
research fellow, he worked on the Cambridge
University Press edition of Swift's A Tale of a
Tub (2010) with Professor Marcus Walsh. He
is currently writing a cultural history of solar energy and a political biography of the
eighteenth-century physician, mathematician and satirist Dr John Arbuthnot. He is
also developing research projects concerning the literature of eighteenth-century
Liverpool.
Apart from this, Dr Lynall is chair of The British Society for Literature and Science.
Since its foundation in 2005, their aim is to promote and advance the study of all
aspects of the relationships between literature and science, working on texts and
cultures throughout history, from the ancient world to the present day, and on
science in all its forms, including medicine and technology. He is also co-director of
the Literature and Science Hub of the University of Liverpool, a centre for research,
teaching and public debate about the relationships between those two traditionally
opposed spheres of knowledge, the arts and the sciences, promoting
interdisciplinary, critical thinking and creativity.
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Prof Luis J. Garay
Complutense University of Madrid
luisj.garay@ucm.es

Dancing till the end of gravitational collapse: black stars
The gravitational collapse of massive stars serves to manifest the most severe
deviations of general relativity with respect to Newtonian gravity: the formation of
horizons and spacetime singularities. Both features have proven to be catalysts of
deep physical developments, especially when combined with the principles of
quantum mechanics. Nonetheless, it is hardly possible to combine all these
developments into a unified theoretical model, while maintaining reasonable
prospects for the independent experimental corroboration of its different parts. I will
introduce a recent proposal that represents a set of bouncing geometries that
regularize the classical singular behaviour and present modifications of the nearhorizon Schwarzschild geometry as the result of the propagation of non-perturbative
ultraviolet effects originated in regions of high curvature. I will also discuss how this
proposal could change our present understanding of astrophysical black holes and
even offer the possibility of detecting genuine ultraviolet effects on future
gravitational wave experiments.
Luis J. Garay gained his Physics degree from the
Complutense University of Madrid, and his PhD
from the Autonomous University of Madrid. His
interests have focused mainly on the border
between the Theory of General Relativity and
quantum phenomena, from quantum theories of
space-time to the study of the effects of gravity on
quantum systems. Recently, he has gained a Full
Professorship at the Theoretical Physics
department of the Complutense University of
Madrid.
Prof Garay’s work has been frequently directed towards connecting quantum
theories of gravitation and low energy Physics, closer to our experience. In this field,
he has worked both on effective descriptions of low energy fields propagating in
space-times subjected to quantum fluctuations, and on the study of quantum
phenomena in intense gravitational fields, like the ones occurring near black holes,
by analogies in condensed matter systems. The understanding of the physical
phenomena involved in the (quantum) dynamics of black holes is his most recent
focus. Black holes admit a simple geometrical description that causes several
complications like the so-called trans-planckian problem or the epistemological
problem of being able to distinguish, from an observational point of view, between
the High Energy theories that can describe them.
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Going green with black: On Biomass, Carbon and Clean Energy
Keywords: Hydrothermal Carbonization, Lignin, Biomass Conversion, ORR/OER,
Na-ion batteries, supercapacitors
One of the grand challenges facing humanity today is access to sustainable
materials and chemicals which are at the heart of sustainable technologies. The
production of materials, chemicals and fuels from abundant and renewable
resources will eliminate our dependence on petroleum/critical metal-based supplies
and will provide access to a new economy based on available reserves.
Carbon is the most versatile element known. It combines with other (carbon) atoms
giving rise to new carbon materials with astonishing properties. The versatility and
potential of carbon has attracted top recognition in the last decade for the work in
fullerenes (1996 Nobel Prize in Chemistry), CNTs (2008 Kavli Prize in Nanoscience)
and grapheme (2010 Nobel Prize in Physics). However, the mystery and wonder of
carbon offers more to discover.
While carbon is widespread on Earth, it has been mainly synthesized from fossil
fuel-based precursors with sophisticated and energy consuming methodologies that
generate toxic gases and chemicals. The preparation of carbon materials from
renewable resources is a key research challenge in terms of sustainability, climate
change and economics. Since the beginning Nature created carbon from biomass.
We have demonstrated that it is possible to mimicking the natural process of carbon
formation and prepare carbon nanomaterials from biomass using mild hydrothermal
processes. Along with amorphous carbon materials (denoted HTC), this procedure
also enables biomass transformation into useful chemicals such as 5hydroxymethylfurfural (5-HMF) or levulinic acid (LA). Recently, we have discovered
a third product of Hydrothermal Carbonisation - a crystalline form of carbon - arising
at the interface between the amorphous HTC microspheres and the aqueous phase
containing the biomass-derived chemicals.
In this talk I will present some of the fundamentals governing the production of
carbon nanomaterials and chemicals. We will also discuss the application of HTC
materials in electrocatalytic reactions such as Oxygen Reduction Reaction as well
as for energy storage in Na-ion batteries and supercapacitors.
Finally, some of the photo-physics governing the optoelectronic properties of the
new family of fluorescent hydrothermal carbon nanocrystals will be presented.
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Magdalena Titirici received her PhD in Materials
Chemistry from the University of Dortmund in
Germany. She then joined the Max-Planck
Institute of Colloids and Interfaces as a
Postdoctoral Fellow and later became a Group
Leader, starting her independent research on
sustainable carbon materials in 2016. Magda has
received her Habilitation in 2013 from University of
Potsdam.
In 2013 Titirici became an Associate Professor in
Materials Science Queen Mary University of
London. She was promoted to a full Professorship
in 2014. She then moved to Imperial College
London in January 2019 to take up a Chair in Sustainable Energy Materials. Prof
Titirici is the author of around 170 publications in the field of sustainable materials
and Green Nanochemistry, 13 book chapters and one edited book. She also holds 7
patents. She has received the Rosenhein Medal from IoM3, an Honorary PhD from
the University of Stockholm in 2017, the Chinese Academy of Science President
Fellowship and the Royal Society of Chemistry Corday-Morgen prize in 2018.
Her current research interests involve sustainable materials with focus on carbon
and carbon hybrids produced via hydrothermal processes, waste recycling into
advance products, avoidance of critical elements from renewable energy
technologies and the development of truly sustainable clean energy storage and
conversion paths including Na/K-ion batteries, flexible supercapacitors made from
lignin/cellulose, carbon-based O2 electrocatalysis, CO2 capture and conversion and
exploring the optoelectronic properties of nanocarbons. Her research is supported
by UKRI, EU, British Council and industry.
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Groundwater resource protection: present and future challenges
Groundwater plays a vital role around the world in providing water to drink, for
industry and for maintaining a healthy environment. It contributes more than 98% of
the planet’s available freshwater resource but remains poorly understood and undervalued. As a result it is often subject to inadequate management and protection, and
this has led to unsustainable abstraction and pollution. In some places this has
resulted in irreversible damage. Elsewhere, the resource remains extremely
vulnerable to a range of pressures and effective governance and policy is critical if it
is to managed and protected to meet our current needs and those of future
generations. This talk will highlight the importance of groundwater around the world
and the pressures that are putting this precious resource at risk. In particular it will
look at the effects of population growth and increasing demand for water, the
impacts of pollution and future risks to water quality, and how climate change might
impact on groundwater resources. It will draw on examples of research being carried
out by the British Geological Survey to address these issues and the actions being
taken to better manage and protect groundwater.
Rob Ward is Director of Groundwater Science
at the British Geological Survey. He is a
hydrogeologist with over 30 years of
experience working in both groundwater
science and environmental policy and
regulation. Rob holds a BSc in Environmental
Sciences and a PhD in Hydrogeology and
Environmental Radiochemistry awarded by the
University of East Anglia. As Director of
Groundwater Science, he is responsible for the
largest groundwater research group in the UK.
Its
activities
include:
water
resource
assessment/mapping; water quality studies;
flow and contaminant modelling and risk
assessment; evaluating the impacts of climate
change. Rob is an advisor on groundwater
issues to the UK Government Chief Scientist, a member of the UK Committee for
National and International Hydrology (UKCNIH), the Chartered Institute of Water and
Environmental Management Water Resources Panel and the European
Commission’s Water Framework Directive Groundwater Expert Group. He is also an
Honorary Professor at the University of Nottingham.
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Centre for Edaphology and Applied Biology Segura (CEBAS-CSIC)
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@micaSScarvajal |

Micaela Carvajal |
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www.cebas.csic.es/dep_english/nutrition/aquaporinas/aquapo_lineas_en.html

Impact of climate change and on crops vs impact of crops on climate change
Climate change is one of the primary environmental challenges that most countries
face in the medium- and long-term in order to achieve sustainable development. The
causes that gave rise to changes in climate are narrow linked to our production and
consumption model based on the use of fossil fuels. The rate of industrial
development on Earth means that the concentration of the CO2 has risen by 30%
since the last century. This increase is fundamentally owed to the burning of fossil
fuels and changes in land use (the elimination of the plant cover that acts to recycle
and remove CO2 from the atmosphere). Agriculture is a basic strategic sector for the
production of food, but at the same time it is a multi-functional sector very sensitive
to the effects of climate change but whose assets could contribute with
environmental benefits. Therefore, for one side, agricultural trees and crops recycle
and remove CO2 from the atmosphere through photosynthesis, taking into account
that better agronomical practices should be implemented. On the other side, the
effects of climate change are abiotic stress conditions for plants that would need
crop adaptation.
Micaela Carvajal Alcaraz has an MSc in Biology
(1989) and in Water Science and Technology
(1991) from the University of Murcia and the
Institute of Water, respectively. In 1992, she
finished her PhD in Biology at the University of
Murcia obtaining the highest qualification Cum
Laude. She was a postdoctoral researcher at
Long Ashton Research Station, Bristol, where
sheS studied the role of nutrients in the
functionality of aquaporins. In 1998, she joined
the CEBAS-CSIC (The Spanish National
Research Council) as a tenured member, and
since 2009 she is professor in Science.
Her research interest is in the field of salinity and water absorption through aquaporin. In
terms of Science and Technology transfer activities, she has three licensed patents. She is
involved in the creation of two spin-offs: as investor in the technology-based company
Aquaporins & Ingredients and as founder of the company AQP-Dermoactivity. She received
the Young Scientist Francisco Sabater award in 2001 by the Spanish Society of Plant
Physiology and the Murcian Scientist Woman award in 2005 by the Government of Murcia.
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Rebecca Asher joined Sense about Science as deputy
director in May 2017, having previously worked in the
media. She was a producer in television news and current
affairs, the deputy editor of Woman’s Hour and an
executive producer at BBC Radio 4, and ran a range of
editorial standards projects at the BBC Trust.
Rebecca has written two books on social policy. Her first
book, Shattered, was published by Harvill Secker (Penguin
Random House) in 2011. Her latest book, Man Up, was
also published by Harvill Secker in 2016.. She is a trustee
of Coram Family and Childcare.

Fernando Cervera
Founder of the Association for the protection of the patient from
pseudoscientific therapies. ÛLUM magazine. Valencia Plaza. Nerium Scientific.
fernando.cervera.87@gmail.com |

@FernandoCervera

Fernando Cervera studied Biological
Sciences at Valencia University, where he
also completed a master’s degree in
Molecular Approaches in Health Sciences.
He collaborated with the Centre for Public
Health
Research
(CSISP,
Spanish
acronym) focusing on the study of the
variability of hepatitis C virus and its
resistance to drugs.
His research focuses on molecular biology
and human health. He has founded a
biotechnology company (UVAT Bio) and he
is a member of the governing board of the
“Association for the protection of the patient
from pseudoscientific therapies” (APETP). He also actively performs dissemination
work, he has written content for several platforms and he is currently a collaborator
on two radio programs. He has also published a book which deals with scepticism,
biomedical scams and pseudoscience in general (The art of selling shit, Ed. Laetoli).
Regarding Science dissemination, he has participated as editor in platforms like
Tubiologia.com and ULÛM. He has also collaborated occasionally with Naukas. He
is currently a collaborator in the radio program A ciencia cierta on Radio Valencia,
and the program El Café cuántico on Radio Burjassot.
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Science Journalist at Radiocable, La Razón, Yahoo, National Geographic.
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Ainhoa Goñi is a journalist specialised in scientific
and institutional communication. She coordinates
international groups with interests in the
environment and new technologies.
In Radio Nacional de España, she interviewed
scientists and disseminate science projects. In
Cadena SER, she commented on the latest
international scientific news. She also had a
weekly collaboration with the radio programme
Eureka about patents, licences and technological
companies, and she was in charge of the science section of a number of Atresmedia
productions. In 2017 she joined the radio programme La Cafetera (Radiocable) as a
scientific collaborator. Since 2018, Ainhoa is a columnist in La Razón, with articles
about changes in society, feminism, new technology and business. Before this, she
was a columnist at El Mundo, where she wrote about Research and Development.
For the past nine years, Ainhoa was the Head of Communication at CSIC.

Michael Marshall
Co-founder and vice-president of the Merseyside Skeptics Society and project
director at the Good Thinking Society.
marshgoodthinking@gmail.com

Michael Marshall is a skeptical activist, freelance
journalist, public speaker, podcaster, author and blogger.
He is co-founder of the Merseyside Skeptics Society and
co-host of its official podcast, project director of the
Good Thinking Society, and has occasionally written for
The Times, The Guardian and New Statesman.
Marshall obtained a BA in English in Liverpool, and has
worked there in marketing and web design since. In
February 2009, Marshall, Mike Hall and Colin Harris
founded the Merseyside Skeptics Society, a non-profit organisation which aims to
develop and support the skeptical community on Merseyside. The society publishes
three podcasts (Skeptics with a K, InKredulous and Be Reasonable), is behind the
10:23 Campaign (aimed at raising public awareness of homeopathy), and, together
with the Greater Manchester Skeptics, organises the QED (Question, Explore,
Discover) conference. Since March 2014, Marshall has been project director at the
Good Thinking Society (GTS). Their goal is to encourage curiosity and promote
rational thinking, battling against irrationality and pseudoscience.
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Sweet and Sour Oilfield Corrosion Scales; Elucidating Scale Precursors and
Nucleation
David Ruiz-Izuriaga1 , Marek Nikiel1 , Chris Muryn1 ,Rob Lindsay1,
1

School of Materials, University of Manchester

david.ruiz-izuriaga@postgrad.manchester.ac.uk

Corrosion in oilfield facilities is of enormous concern, not only due to the huge economic costs but
also the health and environmental risks associated with potential failure of equipment. In spite of the
significant effort expended to keep oilfield corrosion under control, surprisingly little is known about
the mechanisms underpinning pertinent corrosion phenomena. For example, there is a lack of
knowledge about the lifecycle of internal oilfield corrosion scales, which can either protect the
underlying substrate or lead to localised corrosion issues.
Given the above, the goal of this research is to develop understanding about precursors for sweet
and sour corrosion scales, which develop due to the presence of dissolved CO2 and H2S,
respectively. In contrast the other work in this area, a surface science approach is being adopted, i.e.
undertaking studies on model single crystal substrates. More specifically, STM and NAP-XPS will be
employed to study the interaction of CO2, H2S and H2O with Fe(110), both in UHV and under near
ambient conditions. The outcome of the project will be a molecular level understanding of scale
initiation. From an engineering perspective, such data will facilitate more knowledge-based design of
strategies to control oilfield corrosion.

29

VII International Symposium SRUK/CERU
P02

Alteration of surface wettability after milk foulant deposition
Alejandro Avila-Sierra, Zhenyu Jason Zhang and Peter J. Fryer
School of Chemical Engineering, University of Birmingham. Birmingham, United Kingdom
Corresponding author e-mail: axa1312@student.bham.ac.uk

Dairy products such as milk are great sources of protein and calcium, as well as part of a healthy
and balanced diet that people daily need. However, due to their physicochemical properties, they
adhere to industrial surfaces during its processing forming layers that are quite difficult to remove
during cleaning operations. For dairy industry, about 80% of the total production costs could be
attributed to fouling and cleaning of the process equipment [1]. Therefore, some of the challenges
for researchers is to understand and try to minimise fouling caused on processing equipment,
reducing the high cost of the cleaning operations. To optimise the widely implemented clean-inplace (CIP) systems, it is critical to understand the interactions involved at liquid-solid interface in
where a well understanding of surface features, foulant adhesion, and the action of chemical
agents, could enhance the efficiency of the cleaning process.
The present work investigates the effect of temperature and surface roughness on both the surface
free energy/wettability of stainless steel 316L and that of a representative foulant, whey protein. For
both studies, equilibrium contact angles of three different liquids were measured on the surfaces of
interest. Three different liquids, namely ethylene glycol, bromonaphathalene, and diiodomethane,
were used to quantify SFE, whilst roughness of metal coupons was examined by White Light
Interferometry (WLI).
It was found that the total surface energy of stainless steel 316L does not change notably as a
function of temperature from 20 to 80°C [2]. Regarding the effect of surface roughness, there was a
strong influence on the surface wettability. The greater surface roughness, the lower contact angle
and the higher SFE on the range studied (Ra < 0.83 µm) – standardised roughness limit for foodcontact surfaces [3]. As suggested in a previous work [4], ECA decreases into small roughness
limits. After the comparison between the wettability of both systems, it seems that once the foulant
is deposited on the metal surface, there is an increase of surface hydrophobicity that could affect
the fouling build-up as well as the later cleaning performance.
The results so far demonstrate that the difference of temperatures between liquid and surface,
surface morphology and its composition, properties of the liquid, as well as the characteristics of the
deposited foulant, are competing for the control of the fouling process and consequently the
efficiency of CIP for food engineering.
References
[1] Van Asselt et al., ECI Symposium Series, VolRP2 (2005),
[2] Avila-Sierra et al., Energy Procedia, vol161 (2019), 115–122.
[3] Frantsen and Mathiesen, NACE Corrosion, paper 9573, 2009.
[4] Kubiak et al., Wear, vol271 (2011), 523–528.
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Hybrid all-atom/coarse-grained model for polymer semiconductors
J. Javier Burgos-Mármol1, Maryam Reisjalali1, Alessandro Troisi1
1

Department of Chemistry, University of Liverpool. Crown St. Liverpool L69 7ZD, UK
Corresponding author e-mail: J.J.Burgos-Marmol@liverpool.ac.uk

Conjugated polymers are organic materials displaying a semiconducting behaviour due to their
electronic band structure and, more specifically, their typically low energy band gap. Previous
studies on charge transport have reported mobilities as high as h ~ 10 cm2 V-1 s-1 for these
materials [1], making them as efficient as some inorganic semiconductors such as amorphous
silicon [2], and providing the possibility of using them in electronic and photovoltaic devices. In
addition to their specific semiconducting and optoelectronic behaviour [3], other properties such as
flexibility, solubility, self-assembly and cheap manufacturing, make these materials of interest for a
number of industrial applications such as organic photovoltaic cells, field-effect transistors and
flexible displays. As far as their structure is concerned, previous studies have shown that structural
properties of organic polymers can affect their electronic behaviour [4], with no agreement regarding
the correlation between high crystalline order and electronic efficiency [5,6]. In this work, we aim to
design a hybrid all-atom/coarse-grained (AA/CG) computational model to study the structure of
amorphous phases of organic polymers containing diketopyrrolopyrrole (DPP) groups in significantly
shorter times than common AA models, in order to apply it for the rapid discovery of new highmobility semiconducting materials.

Fig. 1: Representation of a poly-(diketopyrrolopyrrole-di-thienothiophene), 3-(DPP2TT), displaying an All atom
resolution (left) and the hybrid resolution with the coarse-grained side-chains (right).

References
[1] Noriega, R. et al. Nat. Mater. 2013, 12, 1038
[2] Liang, J. et al. Appl. Phys. Lett. 2006, 88, 063512
[3] Jackson, N.E. et al. J. Am. Chem. Soc. 2015, 137, 6254-6262
[4] Noriega, R. et al. PNAS 2013, 110, 1631-16320
[5] Sirringhaus, H. et al. Nature 1999, 401, 685 & Salleo, A. et al. Adv. Mater. 2010, 22, 3812
[6] Bronstein, H. et al. J. Am. Chem. Soc. 2011, 133, 3272
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New NMR tools for getting ultra-high resolution spectra: Pure shift NMR
Laura Castañar Acedo
School of Chemistry, University of Manchester, Oxford Road, M13 9PL, United Kingdom
Corresponding author e-mail: laura.castanaracedo@manchester.ac.uk
Nuclear magnetic resonance (NMR) spectroscopy is a fundamental tool for the structural,
conformational and dynamic analysis of molecules in solution. It relies on resolving the signals of
individual chemical sites, but in liquid state 1H NMR spectroscopy the narrow range of chemical shifts
and the many interactions between spins make multiplet overlap very common, and can severely
complicate the analysis of spectra. The recent development of “pure shift” NMR methods [1,2] has
dramatically improved the resolution of 1H NMR. These experiments suppress the effects of
homonuclear couplings, collapsing multiplets to singlets and leaving a single peak for each
chemically distinct site. To obtain a conventional spectrum with the same resolution as a 500 MHz
pure shift 1H spectrum would require a spectrometer frequency of 5 GHz or so, way beyond any
magnets currently available or envisaged. Pure shift methods give us ultra-high resolution NMR
spectra, and are beginning to find widespread chemical application. They can be used both to extend
our analytical capabilities in the most challenging chemical problems, and to make routine NMR use
simpler and more efficient. Illustrations will be given of the usefulness of pure shift methods in the
structure elucidation of small- and medium-size molecules [3-5], in the analysis of enantiomers,
diasteromers and complex mixtures [6-9], and in the study of diffusion and dynamic processes
[10,11].

References
[1] L. Castañar, T. Parella, Magnetic Resonance in Chemistry, vol 53 (2015), 399-426. [2] L. Castañar,
Magnetic Resonance in Chemistry, vol 55 (2017), 47-53. [3] L. Castañar, P. Nolis, A. Virgili, T. Parella,
Chemistry - A European Journal, vol 19 (2013), 17283-17286. [4] L. Castañar, J. Saurí, P. Nolis, A. Virgili,
T. Parella, Journal of Magnetic Resonance, vol 238 (2014), 63-69. [5] L. Castañar, et al., Journal of
Organic Chemistry, vol 81 (2016), 11126-11131. [6] L. Castañar, et al., ChemPhysChem, vol 15 (2014),
854-857. [7] M. Pérez-Trujillo, L. Castañar, et al., Chemical Communications, vol 50 (2014), 10214-10217.
[8] L. Castañar, et al., Chemistry - A European Journal, vol 21 (2015), 7682-7685. [9] G. Dal Poggetto, L.
Castañar, et al., RSC Advances, vol 6 (2016), 100063-100066. [10] M. Foroozandeh, L. Castañar, et al.,
Angewandte Chemie International Edition, vol 55 (2016), 15579-15582. [11] L. Castañar, P. Nolis, A. Virgili,
T. Parella, Journal of Magnetic Resonance, vol 244 (2014), 30-35.
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Modulating optoelectronic properties of perovskite films at the nanoscale
M. Anaya1, K. Galkowski1, T. Doherty1, S. Macpherson1, K. Frohna1, E. Tennyson1, Y.-H. Chiang1, E.
Ruggeri1, G. Delport1, S. Stranks1
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Cavendish Laboratory, Department of Physics, University of Cambridge, JJ Thomson Avenue,
Cambridge CB3 0HE, UK.
Corresponding author e-mail: ma811@cam.ac.uk

Organic-inorganic metal halide perovskites have emerged over the past decade as a remarkably
versatile class of semiconductor for high-performance optoelectronic devices.[1] Despite their
unique properties, this family of perovskites has however been observed to display photo-instability
and sensitivity to O2/H2O exposure, which hampers their long term stability and thus their definitive
integration in real-world devices.[2,3]
In this talk, we will present a detailed structural and photophysical characterisation of state-of-the-art
triple cation (Cs,FA,MA)Pb(I,Br) 3 perovskite films under a series of atmospheric conditions (dry He,
dry air and humid air), with the aim of assessing their stability and improving their properties. In this
regard, we have performed a systematic experiment in which structural changes are tracked by
means of Grazing-Incidence Wide-Angle X-ray Scattering (GIWAXS, synchrotron Diamond Light
Source) while the perovskite films are illuminated. These measurements are correlated in-situ with
macroscopic photoluminescence (PL) in order to discern whether different atmospheres during light
soaking can instigate or mitigate defect annihilation and halide segregation in the systems.
Interestingly, the different environmental conditions dictate the intrinsic levels of doping, i.e. the
concentration of electrons and holes, in the material as observed by Kelvin Probe. Our observations
demonstrate that photobrightening in perovskite films is catalysed by the presence of oxygen and
originates structural changes and halide redistribution that highly depend on the starting composition
and have a remarkable impact in the electrical properties of the materials. As a conclusion, we
propose a mechanism with which the intrinsic electrical properties and photophysical behaviour of
triple cation perovskite films can be tuned by posttreating the material with light and a controlled
atmosphere. These results constitute a rigorous and versatile method towards the development of
metal halide perovskites approaching their full performance potential.

In-situ GIWAXS and photolumines
cence measurements under illumination.
References
[1] Stranks, S. D. and Snaith, H. J. Metal-halide perovskites for photovoltaic and light-emitting devices. Nat.
Nanotechnol. 2015, 10, 391.
[2] Galisteo-López, F. J.; Anaya, M.; et al. Environmental effects on the photophysics of organic-inorganic halide
perovskites. J. Phys. Chem. Lett., 2015, 6 (12), pp. 2200-2205.
[3] Anaya, M. et al. Origin of Light-Induced Photophysical Effects in Organic Metal Halide Perovskites in the
Presence of Oxygen. J. Phys. Chem. Lett., 2018, 9 (14), pp.3891-3896.
[4] Anaya, M.; Galkowski, K.; Ruggeri, E.; Stranks, S. D. et al. to be submitted.
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PROMOTING TISSUE REGENERATION THROUGH SQUALENE
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Abstract: Anti-inflammatory effects of virgin olive oil (VOO) have been described recently, along
with its wound healing effect. One of the main minor compounds found in VOO is squalene (SQ),
which also possesses preventive effects against skin damage and anti-inflammatory properties.
The inflammatory response is involved in wound healing and manages the whole process by
macrophages, among others, as the main innate cells with a critical role in the promotion and
resolution of inflammation for tissue repair. Because of that, this work is claimed to describe the role
that squalene exerts in the immunomodulation of M1 proinflammatory macrophages, which are the
first cells implicate in recent injuries. Pro- and anti-inflammatory cytokines were analyzed using
TPH1 cell experimental model. SQ induced an increase in the synthesis of anti-inflammatory
cytokines, such as IL-10, IL-13, and IL- 4, in M1 proinflammatory macrophages. Furthermore, SQ
enhanced remodeling and repairing signals (TIMP-2) and recruitment signals of eosinophils and
neutrophils, responsible for phagocytosis processes. These results suggest that SQ is able to
promote wound healing by driving macrophage response in inflammation. Therefore, squalene
could be useful at the resolution stage of wound healing.

Methodology: THP-1 cells were cultured and differentiated. After, cells were treated with 0, 1, 10 or
100 µM squalene. Production levels of cytokines were analysed by RayBio Human Inflammation
Antibody Array.
Results and Conclusion: The higher anti-inflammatory effect was observed after treatment at low
concentration (1 �M). IL- 10, IL-4, and IL-13 was enhanced after 1 �M SQ treatment in levels that
other concentrations tested did not reach. But, this effect was lost when the concentration was
increased (Figure 1). At higher concentrations, the levels of eotaxin-2, GMCSF, and GCSF did not
change, and TIMP-2 showed elevated levels with 100 �M of SQ (Figure 2). In conclusion, SQ could

be a useful natural product that can manage wound healing by its immunomodulation of
macrophages; the main innate cells involve in wound healing. It could be useful in the last stages
of wound healing resolution, due to its anti-inflammatory properties in the last stage of
remodeling and wound closure.

Fig. 1: A. Production of cytokines in M1 macrophage cells after SQ treatment in chemiluminescent
arbitrary units (AU), anti-inflammatory CytokinesReferences. B. Production of cytokines in M1
macrophage after squalene treatment, molecular signals of remodelling and repairing damage.
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Combined inhibition of SHP1 and SHP2 with phorbol esters as a
differentiation therapy against acute myeloid leukemia
Alejandro Pérez-Fernández1,2, Guillermo López-Ruano1,2, Rodrigo Prieto-Bermejo1,2, Carla Ijurko1,2,
María Díez-Campelo2,3, Fermín Sánchez-Guijo2,3, Ángel Hernández-Hernández1,2
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3
Hematology Department. Hospital Universitario de Salamanca
Corresponding author e-mail: alexpf@usal.es

Background: The differentiation-based therapy for acute promyelocytic leukemia (APL) is an
inspiring example for the search of novel strategies aimed at treatment of other subtypes of acute
myeloid leukemia (AML). Thus, the discovery of new molecular players in cell differentiation
becomes a paramount research area to achieve this goal.
Aims: To assess the involvement of the protein tyrosine phosphatases SHP1 and SHP2 on
leukemic cells differentiation along with the therapeutic possibilities of their targeting to enhance the
differentiation induction effect of phorbol esters.
Methods: The oxidation status and enzymatic activity of SHP1 and SHP2 during PMA-induced
differentiation of HEL cells was evaluated. Additionally, the effects of RNAi-mediated
downregulation of these phosphatases on cell differentiation was studied. Afterwards, the impact of
chemical inhibition of SHP1 and SHP2 on differentiation both in the presence and absence of
phorbol esters was tested. Finally, the anti-leukemic potential of phorbol esters and chemical
inhibitors of SHP1 and SHP2 was addressed in several AML model cell lines, a xenograft mouse
model and AML primary cells in vitro. Results: An increase of oxidation with a concomitant decrease
of activity was observed for both phosphatases at the onset of PMA-induced differentiation.
Consistently, silencing of these proteins favored the process, with an enhanced effect upon their
simultaneous downregulation. Moreover, the proteins SRC and β-catenin were identified as
downstream targets of SHP1 and SHP2 in this context. In agreement with these findings, chemical
inhibition of the phosphatases promoted cell differentiation itself and enhanced the effect of phorbol
esters. Interestingly, treatment with the phorbol ester prostratin and the dual inhibitor of SHP1 and
SHP2 NSC87877 synergistically hampered the proliferation of AML cell lines, prolonged the survival
of xenografted mice and reduced the clonogenic potential of AML primary cells.
Summary/Conclusion: SHP1 and SHP2 are relevant mediators of differentiation in AML cells and
their inhibition either alone or in combination with prostratin seems a promising differentiationbased therapeutic strategy against different subtypes of AML beyond APL
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Multi-Objective Approach to Predicting Motor and Cognitive
Deficit in Parkinson’s Disease Patient
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Parkinson’s disease (PD) is a progressive neurodegenerative disease with a high incidence. The
disease leads to neural cell death, and affects various regions of the brain. Loss of dopamine results
in tremor, slowing of movement and unstable gait. However, cognitive dysfunction is also
prevalent[1].
In this work, we study how multi-objective evolutionary algorithms (MOEAs) can help us to better
understand PD. MOEAs allow us to explore trade-offs of models that predict motor and cognitive
elements of PD. In particular, how a MOEA is used to optimise a Pareto front of polynomial
regression models using the best subset of features extracted from drawing figures in a Wacom
digitising tablet. Data collection took place at the Leeds Teaching Hospitals NHS Trust. 58 patients
and 29 agematched controls were recruited. We use the MoCA(Montreal Cognitive Assessment)
and the UPDRS (Unified Parkinson’s Disease Rating Scale) as measures to be predicted by
regression models. For each evolved solution (set of features and powers) coefficients were fitted
for both motor and cognitive scores, giving two measures of regression error. The aim was to
minimise both these objectives, using 10-fold cross validation to measure generality.

Fig. 1: The non-dominated set of solutions found

The shape of the front shows a clear trade-off between the two objectives. Models at the extremes
offer good predictive ability for motor or cognitive scores, but no models were found that offer good
predictive ability for both of these regression scores. This highlights the lack of correlation between
motor and cognitive symptoms in PD. Models that successfully predicted motor or cognitive scores
used overlapping sets of features, with both making use of measures of time spent drawing and
deviation from the target image. This is perhaps unsurprising, since both of these can capture
elements of motor and cognitive dysfunction. Other features only appeared in solutions that
successfully predicted a single regression target. In future work, we aim to extract a much larger
group of features, to provide a more nuanced insight into the role of different factors in predicting
disease characteristics. We will also consider a wider range of objectives, including other predictive
variables, such as accuracy early in the disease, and non-predictive factors, such as minimising the
complexity of the model.
References
[1] Cosgrove, J., Alty, J.E. and Jamieson, S., 2015. Cognitive impairment in Parkinson's disease. Postgraduate
medical journal, 91(1074), pp.212-220.
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Modulating excessive inflammation by protein degradation in macrophages
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Inflammation is an immunologic process in which our body responds to harmful stimuli, such as
pathogen. The immune cells, like macrophages, are specialist to eliminate the cause of damage,
ingesting pathogens and releasing cell signalling proteins called cytokines.
Specifically, interleukin-1 cytokines family (IL-1β and IL-1α) play key roles in the immunological
response. Dysregulation of these IL-1 levels results in chronic inflammation, several
autoinflammatory diseases and increase susceptibility to infection. Therefore, balanced levels of
interleukin-1 released by macrophages are essential for immunological overreaction.
One of the mechanisms to regulate protein levels on cells is the ubiquitin targeting that induces
protein degradation. Recently, the protein ubiquitin conjugase UBE2L3 has been described as a
regulator of IL-1 levels in macrophages, adding an ubiquitin for its degradation [1]. UBE2L3 is
implicated in various biological processes such as cell cycle, protein turnover, and cell signalling.
However, the immune roles of UBE2L3 remain unknown.
In this work, I have elucidated how UBE2L3 promotes pro-IL-1β ubiquitination and the proteasome
degradation. A siRNA screening identifies proteins (E3 ligases) that interacts with UBE2L3 and
modulate pro-IL-1β protein levels.
These results on UBE2L3-E3 interaction show this enzyme as a key modulator of inflammatoryrelated proteins, ensuring that IL-1β is efficiently secreted only under appropriate conditions.
Furthermore, our findings unveil the fundamental mechanisms of the control of pro-IL-1β.

References
[1] Eldridge, M. et al., Cell Rep., 2017 Jan 31; 18(5): 1285–1297.
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Mechanism of tau R3 aggregation and inhibition
revealed by NMR-based chemical kinetics
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Protein misfolding diseases are becoming increasingly prevalent with the increase in life expectancy
and lifestyle changes over the last century, and constitute a health challenge at a global level. In
disease, macroscopic protein deposits of amyloids are associated with individual conditions. The
mechanisms of protein aggregation are poorly understood, and such knowledge would enable the
rational design of therapeutics for these diseases. The interrogation of how proteins aggregate from a
native state into aggregates has led to the proposal of several key chemical processes (see Fig. 1).
Chemical kinetics approaches can be applied to test such models, but are limited by the information
content and reproducibility of the data. A recently developed nuclear magnetic resonance
spectroscopy (NMR) assay is the basis for a numerical integration method to quantify the kinetics of
aggregation [1]. This is a label-free method that can account explicitly for the effects of drugs and
molecular chaperones. The work presented here extends this method by automating the model
building, selection and testing routine. The algorithm is able to fit the data with an error comparable to
the experimental variability and provides a mechanistic model for the aggregation of the R3 fragment
of tau [2] and its inhibition by a non-natural amino-acid compound [3].

Fig. 1: Chemical kinetics approach to modelling protein aggregation. A. Overview of the research
question. B. Schematic representation of some of the mechanistic steps proposed for extending the
linear polymerisation framework. C. Example of the formulation of a nucleated polymerisation model (i)
(nucleus = dimer) as a set of infinite ODEs (ii) from the chemical reactions equilibria (n ϵ [0, ∞) ).

References
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[3] Sievers et al. Structure-based design of non-natural amino-acid inhibitors of amyloid fibril formation. Nature
475(2011) pp. 96-100

38

Book of Abstracts
P11

Bayesian estimation of species divergence times using
correlated quantitative characters
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Discrete morphological data have been widely used to study species evolution, but the use of
quantitative (or continuous) morphological characters is less common. Here, we implement a
Bayesian method to estimate species divergence times using quantitative characters. Quantitative
character evolution is modelled using Brownian diffusion with character correlation and character
variation within populations. Through simulations, we demonstrate that ignoring the population
variation (or population “noise”) and the correlation among characters leads to biased estimates of
divergence times and rate, especially if the correlation and population noise are high. We apply our
new method to the analysis of quantitative characters (cranium landmarks) and molecular data from
carnivoran mammals. Our results show that time estimates are affected by whether the correlations
and population noise are accounted for or ignored in the analysis. The estimates are also affected by
the type of data analysed, with analyses of morphological characters only, molecular data only, or a
combination of both; showing noticeable differences among the time estimates. Rate variation of
morphological characters among the carnivoran species appears to be very high, with Bayesian
model selection indicating that the independent-rates model fits the morphological data better than
the autocorrelated-rates model. We suggest that using morphological continuous characters, together
with molecular data, can bring a new perspective to the study of species evolution. Our new model is
implemented in the MCMCtree computer program for Bayesian inference of divergence times.
[Álvarez-Carretero et al., 2019, Syst. Biol., DOI: 10.1093/sysbio/syz015].
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Bioprinting Skin Models as Alternative to Animal Testing
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The use of animals to determine the biological effects of pharmaceutical and skin-care products on
human skin has been a widely extended practice in the last decades. However, the high costs
involved in this practice, its low reliability and the recent establishment of European bans on the use
of animals for cosmetic evaluation have created an urgent need for the development of new testing
models [1]. In Vitro human skin models are currently considered the only alternative to the use of
animals, but its long manufacturing process and limited reproducibility hinder its implementation at
the industrial level [2]. As potential solution, 3D bioprinting has emerged in the last years as novel
approach for the fast and reliable production of In Vitro skin models [3]. Bioprinting processes are
based on the selective deposition of different types of cells and biomaterials layer-by-layer, allowing
the production of structures similar to native tissues.
Despite different attempts has been made, none of the current bioprinted skin models are capable of
reproducing the morphological, biochemical and physiological properties of human skin required for
product testing [4]. In order to produce more reliable models, this project focuses on the formulation
of new bio-inks based on natural skin biocomponents, which allows the reproduction of skin native
biochemical gradients and the physical properties of each skin layer. In addition, the incorporation of
the novel bioprinting system called Reactive Jet Impingement (ReJI) enables the printing of
customized inks with higher cellular densities without affecting cell viability, reducing the
manufacturing time and increasing the model complexity [5].

References
[1] PETA. Animals Used for Experimentation [Internet]. 2018 [cited 2018 Sep 15]. Available from:
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[2] Ruffner H, Graf-Hausner U, Mathes S. Chapter 18 - Skin Models for Drug Development and
Biopharmaceutical Industry. Skin Tissue Engineering and Regenerative Medicine. Boston: Academic Press;
2016. p. 357–86.
[3] Tarassoli, S. P. et al. Skin tissue engineering using 3D bioprinting: An evolving research field. J. Plast.
Reconstr. Aesthet. Surg. 71, 615–623 (2018).
[4] Ng, W. L., Wang, S., Yeong, W. Y. & Naing, M. W. Skin Bioprinting: Impending Reality or Fantasy? Trends
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[5] Da Conceicao Ribeiro, R. et al. Reactive jet impingement bioprinting of high cell density gels for bone
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A programmable, highly linear and PVT-insensitive ISFET array for PoC
diagnosis
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In the last few years, a large number of cases of infectious diseases have created a health
emergency across the globe, affecting predominantly rural areas in the developing world with limited
or no access to centralised diagnostic laboratories. The World Health Organisation [1] has
established Point-of-Care (PoC) diagnostic platforms as a key element for controlling the spread of
these diseases and providing a better treatment for patients. Ion-Sensitive Field Effect Transistors
(ISFETs) have risen as a potential candidate for the development of these portable platforms, as their
implementation in standard CMOS processes [2] allows the use of DNA-based diagnosis while
leveraging their portability, low power consumption and reduced price [3] [4].
This paper presents a novel 32x32 ISFET array for DNA amplification detection. Each pixel contains
a highly linear ISFET-based OTA and a sawtooth oscillator, converting the solution pH into a digital
clock with chemically controlled duty cycle. By employing a differential measurement between a
DAC-generated voltage and the pH solution on the OTA, a highly linear, PVT-insensitive response is
achieved, while opening the possibility of real-time pixel-wise compensation of trapped charge and
chemical drift. The proposed architecture achieves a sensitivity of 11.78%/pH while maintaining large
linear dynamic range and a temperature sensitivity of 0.0033 pH/K. Implemented using 0.18m
standard CMOS technology, each pixel occupies 40 um x 40 um. This architecture paves the way
towards a new generation of ISFET imagers, capable of learning from data and correcting their
measurements in real time.

Fig. 1: Schematic of an ISFET

References
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Requirements for Smc5/6 ATP binding pockets
Desiree Villahermosa Thomas J Etheridge, Alex Herbert, Antony W Oliver, Johanne M Murray
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The Structural Maintenance Chromosome (SMC) are protein complexes that contribute to genome
stability. They ensure correct segregation of chromosomes, protect the DNA replication fork and
assist in the repair of damaged DNA through homologous recombination. In my lab we study the
Smc5/6 complex, formed by six non SMC proteins binding a scaffold of two SMC proteins which
interact with each other on both ends.
Adenosine triphosphate, ATP, is a molecule used as energy “currency” in all living organisms. ATP
binding and hydrolysis at the head domain of the Smc5/6 complex is essential for function, and other
SMC complexes require it in order to open and entrap DNA.

We investigated the effect of perturbing the two
Smc5/6 ATP binding pockets on sensitivity to
replication stress and Smc5/6 chromatin
association. First, we created yeast cell strains
with different mutations on the Smc6 pocket and
we used DNA damaging agents and analysed
the survival and the chromosome binding
capacity of the mutants compared with the
control. We observed increased sensitivity to
replication stress and reduced chromatin
association in the mutants. The severity of both
phenotypes increased with a greater disturbance
of the ATP binding pocket. Subsequently we
introduced the equivalent mutations in Smc5,
and generated double mutants. Results show
that functional arginine fingers in the ATP binding
pockets are required for chromatin association.
While both pockets are required, mutations in the Smc6 Arginine finger caused stronger phenotypes
than mutations in the Smc5 finger, which could indicate a hierarchy of binding.

Fig. 1: Components of SMC5/6 complex.
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X-RAY DIFFRACTION STUDY OF THE THICK FILAMENT OFF/ON TRANSITION
IN ISOLATED CARDIAC TRABECULAE
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In isolated thick filaments from cardiac muscle in relaxing conditions the myosin motors take up a
quasi-helical arrangement on the filament surface in a conformation that inhibits their ATPase, known
as the super-relaxed or OFF-state, suggesting that contraction of cardiac muscle requires activation
of the thick filament in addition to calcium-induced activation of the thin filament.
Here we characterised the OFF-to-ON structural transition in the cardiac thick filament induced by
cooling from 37ºC to 9ºC by X-ray diffraction from intact and demembranated trabeculae isolated
from rat hearts. Thick filament structure in demembranated trabeculae in relaxing solution in the
presence of 3% dextran T500 at 27-37ºC was similar to that in intact quiescent trabeculae. Maximal
calcium activation at 27ºC was used as a reference for the ON-state.
Cooling of intact quiescent trabeculae induced a decrease in the intensity of the meridional myosinbased reflections and of the first myosin layer line, indicating disruption of the OFF-state of the thick
filament. This was accompanied by an increase in the spacing of the M6 reflection associated with
the axial periodicity of the thick filament backbone (SM6), a biphasic change in that of the M3
reflection associated with the myosin motors (SM3), and an increase in the equatorial intensity ratio
(I11/I10) associated with the mass distribution of myosin motors within the filament lattice. Cooling of
demembranated trabeculae in relaxing solution showed larger changes in the intensity and spacing of
the myosin-based reflections, and SM3, SM6 and I11/I10 in relaxing solution at 9ºC were close to the
ON-state values.
The results show that cooling to 9ºC induces a structural OFF-to-ON transition in the thick filament,
and the effect is larger in demembranated than in intact quiescent trabeculae.
Supported by BHF, UK.
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Integration of culture, genomic and epidemiological data to quantify
nosocomial acquisition and transmission of Enterococcus faecium
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Background: Nosocomial transmission of vancomycin-resistant Enterococcus faecium (VREfm) is the
driver for invasive E. faecium infection in compromised patients. Longitudinal studies that integrate
genomic and epidemiological data to determine the source of acquisition of E. faecium in hospital
settings are lacking.
Methods: We conducted an observational study of E. faecium over 6 months on two adult
hematology wards in a teaching hospital in the United Kingdom. We cultured 376 stools (from 149
patients) and 922 environmental swabs, and retrieved E. faecium-positive blood cultures from the
diagnostic laboratory. We sequenced 1,658 E. faecium isolates from stools, blood cultures and the
environment and combined culture, genomic and patient movement data to determine acquisition
rates, transmission networks and source of bloodstream isolates. We used within-host diversity to
delineate E. faecium subtypes, develop a SNP cut-off for transmission and quantify the degree of
mixed colonisation.
Results: Forty of 101 patients (40%) with ≥2 stool samples developed E. faecium carriage after
admission based on culture, compared with 64 patients (63%) with 111 acquisition events based on
genomic analysis (73% VREfm). Half of environmental swabs were positive for VREfm. We
established a cut-off of 6 SNPs to detect recent transmission. Network analysis showed that 67/111
patients positive for the hospital-adapted E. faecium clade had strong epidemiological and genomic
links with at least 1 patient and/or their direct environment, supporting nosocomial transmission. Six
patients (3.4%) developed an invasive E. faecium infection from their own gut-colonizing subtype,
which was preceded by nosocomial acquisition of the infecting subtype in half of these.
Conclusion: Our study revealed a high degree of VREfm carriage in hematology patients and
environmental contamination associated with high rates of E. faecium acquisition. The proposed
genomic cut-offs to quantify acquisition and transmission will support the translation of sequencing of
E. faecium into outbreak detection and control.
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Gene coexpression network for the study of Rhizobium leguminosarum
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Rhizobium leguminosarum is a bacterium that fixes atmospheric nitrogen when associated with
plants of the legume family (eg. peas, beans, lentils...), improving legume growth. Nitrogen fixation is
governed by a complex interplay of genes and data give rise to gene coexpression networks.
Network model construction and techniques such as community detection can help understand this
nitrogen fixation process and help find the genes involved in it. R. leguminosarum is an interesting
organism to study due to the very large changes in its metabolism from the "free-living" bacteria to
the "plant-associated” bacteria. These differences also affect the transcriptome and can be captured
by gene coexpression data. We use rich but noisy gene expression data from triplicates of
microarrays from three different groups of conditions: free-living bacteria, bacteria from the soil where
the legumes were growing and bacteria from inside the plant to build our network. We measured the
correlation between the expression of genes under these different growth conditions. We then
imposed a threshold to select only the strongest relationships. We constructed a network in which
nodes are the genes and connections represent high positive correlations. We evaluated the network
against published data from three different databases: KEGG, STRING and OperonDB. The results
obtained suggest that the network will be useful for the identification of biological pathways. We aim
next to use community detection to identify groups of genes involved in the same biological
processes.
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Introducing parental support in primary care settings by means of hybrid
methods
Enrique Callejas1, Sonia Byrne1 María José Rodrigo1
1

University of La Laguna

Corresponding author e-mail: ecalleja@ull.edu.es
Online programmes are one of the most efficient alternatives for parental support due to their multiple
advantages, such as efficiency and accessibility. However, e-parenting presents some barriers (i.e.,
adherence, social support). Consequently, some studies have proposed to combine online and faceto-face actions [1]. This work targets the differences between the e-learning and b-learning versions
of the Positive Parenting programme "Gain health and well-being from birth to three years old“
(herein GH&W) [2]. GH&W aimed at parents with children of these ages and based on the
experiential model. The objective is to compare the effectiveness among three conditions: a) L1:
online course; b) L2: online + group support; and c) L3: online + group support + individual support.
The participants were 170 parental figures, recruited by primary care providers. Primary care centres
were assigned randomly to one of the three conditions. We took measures of sociodemographic
profile (pre), parental self-regulation (pre-post), health promotion activities (pre-post), programme
satisfaction (post), and additional measures of implementation. Analysis of variances were carried out
for the data analysis. Preliminary results showed significative differences between L1 and L2-L3.
Parents who received group and individual support showed higher rates of parental self-regulation
and frequency of health promotion activities. However, differences between L2 and L3 were not
significative. The conclusion are a) face-to-face support increases family outcomes positively; b)
there are not significative improvements when individual support is added. Our future challenges are
performing clusters to identify change profiles related to sociodemographic variables in order to
answer the question: who is more benefited? and exploring the effects of implementation variables in
the family outcomes.
References
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Identification of memory replay during sleep using EEG-based graph metrics
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Memory reactivation in sleep is critical for consolidation. However, finding indicators of memory
reactivation still remains a challenge. Previous research has established that reactivation can be
intentionally triggered through a procedure known as targeted memory reactivation (TMR), where
cues associated with previous learning are used to activate certain aspects of the learned content [1].
Several studies based on TMR have been recently proposed using fMRI [2], [3] and EEG [4]–[6]. In
this study, we develop a novel approach to detect replay during slow wave sleep using EEG-based
brain connectivity and graph theory metrics.
Our participants performed a sleep sensitive serial reaction task, where they have to imaging making
the movement of pressing a button with the right or left hand accordingly to visual-audio triggers. We
demonstrated that connectivity patterns of motor-imagery-based task using TMR follows a similar
pattern in sleep and wake, with the channels linked to the motor areas presenting the largest number
of significant connections (see Figure 1). Additionally, we used graph theory metrics to study the
network behaviour in a more quantitative manner. Our results show a maximum difference in the time
window ranging from 0.5 to 1.5s, especially for global efficiency (t=2.62, p=0.0089, Hedges’g=0.87).
This suggests that replay may occur during this time window, and also demonstrated that graph
metrics are able to capture said replay.
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Comparison of parallel slots against parallel teeth in an In-Wheel Halbach
array motor
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This paper will investigate the use of a Halbach array in an in-wheel motor. In-wheel electric motors
have been developed in recent years to provide The Halbach arrangement allows higher air-gap flux
density or, alternatively, a longer air-gap without any loss of performance. The most important aspect of an increased air-gap diameter is the provision of more space for the stator. The work presented in this article is focused on increasing the torque density of the in-wheel motor using a Halbach
array rotor topology with two alternative stator topologies, a parallel slots topology and a parallel
teeth topology. It will compare the performance of these two topologies against a reference ma chine with radially magnetised permanent magnets. A parametrized stator was developed for further optimisation with the Halbach array rotor. Parallel slots are used in the reference machine: a f nite element based genetic algorithm optimization was conducted in order to maximise the torque
and minimise coil area.
At continuous operation at the corner speed, a parallel teeth topology can offer between 1.3% and
2% higher torque than a parallel slots topology and at overload conditions and same speed, the par allel teeth topology can achieve between a 6% and a 7% higher torque than the parallel slots topology.
A comparison of the proposed topologies during the NEDC and USHwy drive cycles has been invest igated. This has concluded that the average efficiency during both drive cycles of all the three ma chines is very similar as shows in Table 1. As the machines have only been optimised to maximise
the torque at a specifc operation point. In addition, copper Joule losses are the most predominant
losses with the machines and as all machines have same fll factor and same MMF (hence constant
current density), they all have similar losses levels. There hasn’t been any improvement in the energy consumption during the drive cycle. This energy consumption is obtained by calculating the
losses of the machines in the drive cycle torque/speed operating points and calculating the energy
consumed during the drive cycle. The losses included in the efficiency calculation are DC winding
losses, iron losses and magnet eddy current losses following the method described in [1] using the
Russel-Norsworthy coefficient. Both optimised machines have a 1% higher energy consumption during USHwy and the parallel teeth topology has a 1% higher energy consumption during the NEDC cycle.
Table 1
Cycle efficiency [%]
Topologies
NEDC
Reference machine
86.5%
arallel slots
86.2%
Parallel teeth
86.0%

USHwy
90.2%
89.7%
89.5%
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Performance and stability of counter electrodes based on reduced few-layer
graphene oxide sheets and reduced graphene oxide quantum dots for dyesensitized solar cells
D. Torres1, D. Sebastián1,2, M.J. Lázaro1, J.L. Pinilla1, I. Suelves1, A.S. Aricò2, V. Baglio2
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Graphene oxide nanomaterials, specifically reduced few-layer graphene oxide (rFLGO) sheets and
reduced graphene oxide quantum dots (rGOQD) (Fig. 1), were explored as active and cost-effective
counter electrodes for dye-sensitized solar cells (DSSCs) [1]. The synthesis strategy adopted in this
work for these materials is based on an economic and easily scalable route of exfoliation of multi-wall
carbon nanotubes (Top-Down approach). This allows the easy tailoring of rFLGO/rGOQD size and
oxidation degree for their use as bulk material in counter electrodes, having a significant influence on
the photovoltaic performance and stability. Despite the slower kinetics of carbon for the reduction of
triiodide compared to platinum, they are characterized by low cost and promising stability. The
electrochemical performance of DSSC assembled with either rFLGO or rGOQD at the counter
electrode is correlated to their most important physico-chemical features. The domain size of
graphene sheets had an important effect on the performance at the counter electrode, with quantum
dots performing 13% higher efficiency than rFLGO, correlated with a higher density of active sites.
Both graphene nanostructures exhibited a better stability behavior upon electrochemical cycling and
seasoning of the cells as compared to Pt counter electrode.
100

(c)

90
80

P

max

/P

70
60
50
40

rFLGO
rGOQD
Pt

30
20
10
0
0

50

100

150

200

250

Time / h

Fig. 1: a) TEM image of a FLGO; b) AFM image and height profiles of GOQD, c) DSSC response with rFLGO or
rGOQD as counter electrodes. Peak power density evolution upon seasoning, relative to initial power.
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Sulphur purification from the gasification of solid municipal waste using
regenerable sorbents
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The municipal solid waste (MSW) management is posing enormous environmental problems. An
attractive strategy for MSW valorisation is to convert the carbon part into syngas, which may be
further transformed into bio-fuels. However, some issues must be addressed, such as the low yield
and the presence of sulphur compounds, which may poison the involved catalysts. The development
of new desulfurization methods based on solid regenerable sorbents that can operate at high
temperatures is an attractive strategy to overcome these problems. Mn oxides have been used as
sulphur trapping sorbents due to their stability and high kinetics [1-2]. However, Mn oxides present
unfavourable thermodynamics and stable sulfates are formed during the regeneration stage,
decreasing the efficiency. In this work, the addition of Cu and/or Zn oxides has been proposed to
overcome these limitations in regenerable sorbents.

Fig. 1: Sulfidation/regeneration tests of Mn-based sorbents. S = sulfidation at 700 ºC for 4 h (0.5% H2S, 10% H2,
N2). R = regeneration at 800 ºC for 1.5 h (3% O2, N2).

Fig. 1 shows 7 cycles of sulfidation/regeneration for two sorbents. During the sulfidation step,
sorbents exhibit a weight gain until the complete sulfidation, where the corresponding sulfides are
obtained (MnS, Cu2S, ZnS). The complete sulfidation occurs before in the MnCu-based sorbent
(black curve), which is explained by faster kinetics. During the regeneration, a weight loss is evident,
indicating the formation of Mn and Cu/Zn oxides. Concerning the stability of the sorbents, a
progressive lower performance was observed for both materials. However, this decrease in the sulfur
trapping capacity is more evident for the Zn-containing material (red curve). Thus, it seems that the
addition of Cu leads to the formation of more stable sorbents and with a faster kinetics.
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SZ1 - Ticktock: Getting to know your body clock!
Organiser: Beatriz Baño-Otálora
This activity aims to introduce the concept of circadian clocks, how they virtually
orchestrate every aspect of our daily lives (e.g. when to go to bed, time to wake up,
when to eat….) and how modern lifestyles can affect their functioning.
The idea is to have a range of activities that will allow us to target a wide audience
(from kids to adults).
There will be a poster with a clock where the public can place a series of stickers
indicating, based on their own experience, when they think is the best time for ….
(e.g. Deep sleep, coordination, reaction time, etc). This will be used to show/explain
that there is a particular time for each “thing” but that there is also some variability
among people. Then, they will do a quick test to find out about their chronotype (if
they are larks-morning person- or owls - night person). Based on their result, they
will get an owl or lark sticker. These results can also be included in a graph to show
how chronotypes change across lifespan (e.g. kids-teenagers-adults). Beatriz Bano
will be focused on delivering this part of the activity.
For engaging with younger kids, there will be the opportunity for them to build their
own clock (using a paper clock template to colour and place stickers) and take it
home. This part of the activity will count with the help of two demonstrators (Laura
Martínez Maestro and Angélica Santiago Gómez).

SZ2 - Dye sensitised solar cell build
Organiser: Miguel Anaya
The attendees will be given instruction sheets detailing how to build a dye sensitised
solar cell (Miguel Anaya, Elena Avila + two organisers), and they will also be taught
the physics behind the device’s working mechanism. The attendees will be aided by
the volunteers at the event if/when they need help.
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SZ3 - What keeps the ocean in motion?
Organiser: Elena García-Martín
Two thirds of our planet is covered by water, which flows from one place to another
one. People know that ocean currents are continuous movements of ocean water,
which are responsible of the transport of animals (i.e. jellyfishes, turtles and
microalgae), as well as their beach floaties. However, not many of them know how
the currents are set in motion. The answer is: differences in density, a physical
property affected by temperature and salinity.
The demonstration will consist on an oral and visual explanation of the different
concepts: density, differences in temperature and salinity in the Ocean (Pole versus
Tropics), and the creation of a mock ocean with different water masses. I will use a
plastic container, water, different grams of salt and food colors, to create different
water masses, and will show how they mix (or not). I will ask the public to guess the
movement, and will guide them through the logic of the concepts. In addition, there
will be the opportunity to taste “seawater” from different locations: The Arctic, the
Death Sea and offshore Liverpool, to guess which is which. Nothing to worry about,
it will be water with different grams of salt. Not nice, but safe.

SZ4 - From back to present: Understanding Evolution
Organiser: Sandra Álvarez-Carretero
You will have the chance to play a game with replicas of bones from extant species
and fossils and learn how they can be used to understand species evolution.
Furthermore, you will be able to run the algorithm that generates the data we need
for that purpose!
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