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COMISIONES DEL CONGRESO 

PRÓLOGO 

XXVIII ENCONTRO GALEGO-PORTUGUÉS DE QUÍMICA 

A punto de cumplirse el primer cuarto del presente siglo XXI, la química se ha posicionado como una de las 

actividades más relevantes para el desarrollo de la actividad humana e industrial. La química es la ciencia central 

que condiciona el desarrollo de otras ciencias y disciplinas técnicas. La vida humana no sería la que hoy 

disfrutamos si no hubiera productos químicos como el cloro, que ha permitido potabilizar las aguas haciéndolas 

aptas para la bebida, tampoco sería lo mismo si no se hubiera creado productos cosméticos para el aseo, ni 

tampoco sería lo mismo si no se hubiera desarrollado componentes químicos para el uso en equipamiento 

informático y en la telecomunicación. Recientes acontecimientos relacionados con la conquista espacial, 

enfocados a la búsqueda de nuevos materiales en otros espacios, presentan un nuevo y prometedor futuro para 

la química. 

Este congreso, los ENCONTROS que nacieron con la intención de intercambiar conocimientos entre jóvenes 

investigadores a los dos lados del río Miño, ahora se está convirtiendo, manteniendo sus orígenes, en un congreso 

en donde jóvenes de diferentes nacionalidades presentan sus trabajos de investigación relacionados con el 

mundo de la química. Los ENCONTROS son congresos generalistas, no relacionados con alguna especialidad 

química, lo que permite tener una visión de todo lo que se está desarrollando en la investigación química. En 

resumen, permite tener una idea de los intereses de la sociedad en relación con el mundo de la química. 

Este XXVIII ENCONTRO seguimos con la intención que su comisión directiva ha diseñado desde mediados de este 

cuarto de siglo, de que las personas inscritas al congreso compartan un tiempo y un espacio con personas ya 

consagradas, y de prestigio, en el mundo de la química con las que intercambiar experiencias y abrir nuevos 

caminos para avanzar en sus campos de investigación y abrir nuevos caminos para futuras generaciones que 

quieran hacer de la química su profesión. 

Este año, el ENCONTRO se lleva a cabo en la ciudad de Vigo. Esta es la ciudad con más habitantes de Galicia y 

también la ciudad industrial de esta región de España. En Vigo, muchos proyectos de investigación vieron la luz y 

se transformaron en plantas de producción que permiten llevar su especialidad química a los consumidores para 

mejorar su vida o a otras plantas químicas para desarrollar su actividad. Este año, nos juntaremos, en este 

congreso, con más de 300 personas que están trabajando e investigando en diferentes especialidades de la 

química que, seguramente, en el futuro dejarán de ser proyectos de investigación para ser realidades, quién sabe 

si desde esta misma ciudad de Vigo. 

La Sociedad Portuguesa de Química y su Delegación Norte, junto con el Colegio Oficial de Químicos de Galicia y 

la Asociación de Químicos de Galicia, ha vuelto a organizar esta 28ª edición de los ENCONTRO con la esperanza 

de que sea fructífera para todas las personas inscritas en el Congreso. Este año hemos elegido la sede de la 

Fundación ABANCA como lugar para celebrar el Congreso. El lugar es un edificio de inicios del siglo XX, ahora 

adaptado para congresos. El edificio representa la pujanza de esta ciudad que, sin querer olvidar su historia, se 

adapta para seguir viva y seguir creciendo y teniendo una presencia importante en la ciudad de Vigo. Igual que la 

química, que avanza sobre una base fuerte gracias a personas que, como vosotros y vosotras, que hoy estáis en 

este congreso, sentaron los principios para vuestro actual trabajo. 

 

Dr. Manuel Rodríguez Méndez 
2 de noviembre de 2024 

Colegio Oficial de Químicos de Galicia 
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LOCALIZACIÓN DEL XXVIII ENCONTRO INTERNACIONAL GALEGO PORTUGUÉS DE QUÍMICA 

Vigo: Situado en la provincia de Pontevedra, (Galicia, España). Con una población de 293 652 habitantes (INE 2023), es el 

municipio más poblado de Galicia y el decimocuarto de España, así como la mayor ciudad del país sin rango de capital 

provincial. Además, es la zona urbana más densamente poblada de la conurbación formada por el conjunto de localidades 

que se sitúan a lo largo de 300 km de las Rías Bajas y el centro de un área metropolitana que engloba a otros 13 municipios, 

los cuales suman 481 782 habitantes censados. Geográficamente está situada en el noroeste de la península ibérica, distando 

solamente unos 33 km al norte de la frontera con Portugal. El término municipal abarca una extensión de 109,06 km² y su 

densidad poblacional es de 2686,47 hab/km². 

INFORMACIONES VARIAS 

El Encontro se celebrará en la sede Afundación Vigo, Rúa Policarpo Sanz, 24-26, 36202 Vigo, Pontevedra, España 

 

SEDE AFUNDACIÓN VIGO 
 
El edificio, sede de la Gerencia de Afundación, fue proyectado en 1879 por el arquitecto Jenaro de la Fuente Domínguez. De 
estilo eclecticista, luce un virtuoso trabajo de cantería y presenta dos fachadas enlazadas por un chaflán, resaltado con 
miradores de fundición. En el remate se acentúa la ornamentación con característicos y variados floreros. Tradición y 
vanguardia se han conjugado en la rehabilitación de este edificio para un nuevo uso multifuncional. Cuenta con más de 13 
000 metros cuadrados de superficie distribuidos en cinco plantas.  
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INFORMACIÓN DE INTERÉS 

ZONA A: 

Es la zona antigua de Vigo. Puede considerarse el Centro de la ciudad de Vigo. Está situada a unos 350 m. del edificio de la 

Fundación ABANCA. En esta zona hay restaurantes de todo tipo donde podréis degustar la gastronomía gallega (pescados, 

carnes y mariscos) a un precio muy accesible. Pudiendo comer, en todos ellos el MENÚ DEL DÍA. En esta zona está la famosa 

άtƛŜŘǊŀέΣ ŘƻƴŘŜ ǇƻŘǊŞƛǎ ŘŜƎǳǎǘŀǊ ƭŀǎ ƻǎǘǊŀǎΦ 

ZONA B: 

Es la zona comercial de Vigo. Se encuentra en la Calle del Príncipe, es la zona comercial más antigua y conocida de Vigo. Hay 

tiendas de todo tipo y algunas, pocas, zonas donde poder comer. Está situada en la parte posterior del edificio de la Fundación 

ABANCA, a unos 80 m. Pudiendo comer, en todos ellos el MENÚ DEL DÍA. 

ZONA C: 

Es una zona más moderna de Vigo, pero sin perder la esencia de la zona antigua. Es una zona de restaurantes y mesones y 

también de copas por la noche. Está a una distancia, media, de 200m. del edificio de la Fundación ABANCA. La zona más 

recomendable está en la Plaza de Compostela y la zona de la Avenida de Rosalía de Castro. Pudiendo comer, en todos ellos 

el MENÚ DEL DÍA. En la Plaza de Compostela está el edificio de Correos.  

ZONA D: 

una zona más moderna de Vigo, pero sin perder la esencia de la zona antigua. Es una zona de restaurantes y de copas. En los 

restaurantes se pueden degustar los platos típicos de la gastronomía gallega. Pudiendo comer, en todos ellos el MENÚ DEL 

DÍA. Por las noches es una zona, con mucha afluencia de personas. Está a una distancia, media, de 200m. del edificio de la 

Fundación ABANCA, cerca del muelle. 

ZONA C 
ZONA A 

Edificio Fundación 
ABANCA 

ZONA D 

1 
2 

3 

4 

5 

6 
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COMIDAS. 

Los días del congreso podéis ir a cualquier zona. En ellas encontrareis restaurantes, mesones, bares en donde podréis 

degustar el MENÚ DEL DÍA a un precio que puede oscilar entre 12 y 20 euros. Por la noche, para cenar, no hay MENÚ DEL 

DÍA. 

PARKING. 

En la zona hay, por lo menos 6 parkings donde, las personas que puedan venir en su vehículo pueden dejarlo durante el 

tiempo que quieran. Los aparcamientos son: 

 

NÚMERO LOCALIZACIÓN 

1 Hay una entrada a la altura del hotel NH y el aparcamiento llega más allá del edificio de la 
Fundación ABANCA. 

2 Subiendo por la calle Colón, hacia la calle Urzaiz, a la altura de la calle del Príncipe. Antes de 
llegar a él, hay otro parking 

3 Este parking está en a Avenida de Rosalía de Castro, en la Zona C 

4 Este parking está en frente a Hotel Bahía. Es un parking moderno donde se deja el vehículo en 
una plataforma y automáticamente el sistema lo ubica en su lugar de aparcamiento. 

5 Este parking no tiene capacidad para muchos vehículos. Está situado en la calle Velázquez 
Moreno 

6 Es un parking debajo de la Plaza de Compostela. Se accede a él desde la Calle Urzáiz. 
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INFORMATION OF INTEREST 

  

ZONE A: 

This is the old part of Vigo. It can be considered the centre of the city of Vigo. It is located about 350 m from the ABANCA 

Foundation building. In this area there are restaurants of all kinds where you can taste the Galician gastronomy (fish, meat, 

and seafood) at very affordable prices. In all of them you can eat the MENU OF THE DAY. In this area you can find the famous 

"Piedra St.", where you can taste oysters. 

ZONE B: 

¢Ƙƛǎ ƛǎ ŀ ǊŜƴƻǿƴŜŘ ±ƛƎƻϥǎ ǎƘƻǇǇƛƴƎ ŀǊŜŀΦ Lǘ ƛǎ ƭƻŎŀǘŜŘ ŀƭƻƴƎ ά/ŀƭƭŜ ŘŜƭ tǊƝƴŎƛǇŜέΣ ǘƘŜ ƻƭŘŜǎǘ ŀƴŘ ōŜǎǘ-known shopping area in 

Vigo. There are shops of all kinds and a few areas where you can eat. It is located at the back of the ABANCA Foundation 

building, about 80 metres away. You can eat, in all of them, the MENU OF THE DAY. 

ZONE C: 

This is a modern area of Vigo, but without losing the essence of the old one. It has restaurants and taverns, as well as a 

nightlife area. It is at an average distance of 200 m from the ABANCA Foundation building. The most recommendable area is 

Plaza de Compostela (Compostela Sq.) and the area of Ros7ŀƭƝŀ ŘŜ /ŀǎǘǊƻΩǎ !ǾŜƴǳŜΦ ¸ƻǳ Ŏŀƴ Ŝŀǘ ƛƴ ŀƭƭ ƻŦ ǘƘŜƳ ǘƘŜ a9b¦ hC 

THE DAY. At Plaza de Compostela is the Post Office building. 

ZONE D: 

A modern area of Vigo, still with the essence of the old part. It is an area plenty of restaurants and bars. In the restaurants 

you can taste typical dishes of Galician gastronomy. You can eat in all of them the MENU OF THE DAY. At night it is an area 

with a lot of people. It is at an average distance of 200 m from the ABANCA Foundation building, near the quay. 

ZONA C 
ZONA A 

Edificio Fundación 
ABANCA 

ZONA D 

1 
2 

3 

4 

5 

6 
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MEALS. 

During the days of the Conference, you can move easily to any area. There you will find restaurants, inns, bars where you 

can enjoy the MENU OF THE DAY at a price ranging from 12 to 20 euros. Please, notice that for dinner, no MENU OF THE DAY 

is offered in the different facilities. 

PARKING. 

In the area there are at least 6 car parks where conferees carrying their own cars can leave them for as long as they need. 

Please, note that parking at the streets is definitely complicated and most sites require hourly payment. The car parks are: 

 

NUMBER LOCATION 

1 There is an entrance close to the NH hotel and the car park goes beyond the ABANCA 
Foundation building. 

2 Going up Colón Street, towards Urzaiz street, close to Príncipe Street. Before reaching it, there 
is another car park 

3 ¢Ƙƛǎ ŎŀǊ ǇŀǊƪ ƛǎ ƻƴ wƻǎŀƭƛŀ ŘŜ /ŀǎǘǊƻΩǎ !ǾŜƴǳŜΣ ƛƴ ½ƻƴŜ /Φ 

4 This car park is in front of Hotel Bahía. It is a modern car park where you leave your vehicle 
on a platform and the system automatically places it in its parking space. 

5 This parking does not have capacity for many vehicles. It is in Velázquez Moreno Street. 

6 It is a car park below Plaza de Compostela (Compostela Sq.). It is accessed from Urzaiz Street. 
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INFORMACIÓN SOBRE EL CONGRESO 

LA SEDE 

El edificio fue proyectado en 1879 por el arquitecto Jenaro de la Fuente Domínguez. Es un edificio de estilo eclecticista, luce 

un virtuoso trabajo de cantería y presenta dos fachadas enlazadas por un chaflán, resaltado con miradores de fundición. En 

el remate se acentúa la ornamentación con característicos y variados floreros. Tradición y vanguardia se han conjugado en 

la rehabilitación de este edificio para un nuevo uso multifuncional.  

En la esquina de Velázquez Moreno con Policarpo Sanz, fue promovido entre los años 1898 y 1902 por Manuel Bárcena, 

figura destacada de finales del siglo XIX, quien, siendo alcalde, fundó la Caja de Ahorros de Vigo y el Monte de Piedad 

Municipal, el 3 de octubre de 1880. 

AntiguamŜƴǘŜΣ Ŝƭ ŜŘƛŦƛŎƛƻ ŜǊŀ ŘŜƴƻƳƛƴŀŘƻ ά{ƛŜǘŜ /ŀǎŀǎέΣ ŘŀŘƻ ǉǳŜ ǎŜ ŜǎǘǊǳŎǘǳǊŀōŀ Ŝƴ ǎƛŜǘŜ ǾƛǾƛŜƴŘŀǎ ǇƻǊ ǇƭŀƴǘŀΣ ŎƻƳƻ 

alquiler para familias acomodadas de la época. El arquitecto Jenaro de la Fuente ideó este edificio de carácter ecléctico y 

modernista con una fachada espectacular que mezcla vanos y macizos. 

El edificio se ha habilitado para la celebración de Congresos. 

RECEPCIÓN 

La oficina de información y la recepción para retirar la documentación del Encontro, estará localizada en la segunda 

planta de la Fundación ABANCA. Permanecerá abierta durante todos los días de su celebración. 

EQUIPAMIENTO DE PROYECCIONES 

Las salas de conferencias están equipadas con ordenador y cañón de proyección. Cada orador deberá transferir el 

fichero de su presentación al ordenador de la sala que le corresponda, con la antelación suficiente. Siendo aconsejable se 

realice en la sesión anterior.  

PRESENTACIONES ORALES 

[ŀǎ ŎƻƴŦŜǊŜƴŎƛŀǎ ǇƭŜƴŀǊƛŀǎ ǘŜƴŘǊłƴ ǳƴŀ ŘǳǊŀŎƛƽƴ ŘŜ прπрл Ƴƛƴǳǘƻǎ Ƴłǎ мл Ƴƛƴǳǘƻǎ ǇŀǊŀ ǇǊŜƎǳƴǘŀǎΦ 

La duración de las comunicaciones orales será de 10 minutos más 5 minutos para resolución de dudas. Se solicita a 

todos los oradores que cumplan el tiempo estipulado, a fin de evitar retrasos en el programa. 

Se recomienda que las presentaciones se hagan en formato pdf. 

POSTERS 

Deberán colocarse el primer día, primera sesión y retirarse el último día antes de las 15:00 h. Se solicita a los autores 

de los trabajos presentados, estén presentes junto a los mismos durante la sesión de discusión.  

SALAS DEL CONGRESO 

El congreso tendrá lugar en 4 salas del edificio ABANCA, distribuidas de la siguiente forma. 

Planta Segunda 

Aquí se encuentra la Recepción del Congreso y la entrada a la Sala A, que es el Auditorio. 

Planta tercera 

Aquí se encuentra la Sala B. 

Planta Cuarta 

Aquí se encuentran las salas C y D. 

Entresuelo 

Zona de pósters y tiene unha zona ajardinada, pero protegida de la climatología donde tendremos el cátering. 
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CENA DEL ENCONTRO 

La cena del ENCONTRO se celebrará el día 14 de noviembre a las 21:30 horas en el Comedor del Hotel NH COLLECTION 

VIGO, en la calle García Barbón, 17-19, en Vigo, a 400 m. de la sede del Congreso. 

El edificio del hotel se le conoce como las casas de Oya. El edificio es un encargo de D. José García Barbón al arquitecto 

francés Michel Pacewicz, pero ejecutada su construcción por D Manuel Pérez Conde. 

El edificio está realizado en cantería de granito gallego, el estilo del inmueble de cinco andares es ecléctico con pisos poco 

individualizados y poco perceptibles y representó un cambio en la arquitectura de Pacewicz. A diferencia de otras casas 

pudientes de la época, este edificio posee simpleza ornamental, limpieza y uniformidad en su estilo. Tiene corte francés y 

base neobarroca de fuerte simetría. La fachada tiene ornamentación, excepto en el tratamiento de las gárgolas de los 

balcones individualizados y miradores. El bajo es de cantería en las pilastras que soportan los arcos de medio punto. Los 

miradores de la segunda planta tienen remates neoclásicos y pilastras con capiteles jónicos que aguantan un friso a modo 

de entablonado. La balconada corrida del primer y último piso refuerzan la horizontalidad del edificio. Sobresalen las cuatro 

grandes ventanas salientes del segundo piso. La cima de la casa combina pretiles y barandillas de piedra en las que se sitúan 

unas aberturas rematadas en frontones curvos y partidos rematados con volutas en los laterales inferiores.  

La fachada principal es más larga la de García Barbón, la lateral, cara la calle de la República Argentina es pequeña, semejante 

a la principal, más con una galería en la primera planta de hierro fundido, anteriormente de madera 

ENTIDADES COLABORADORAS 
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PROGRAMA DEL XXVIII ENCONTRO INTERNACIONAL GALEGO PORTUGUÉS DE QUÍMICA 

 

 SALAS Planta   

 A AUDITORIO 2ª   

 B Sala de Conferencias 3ª   

 C Sala A 4ª   

 D Sala B 4ª   

 POSTERS SALÓN JARDÍN Entresuelo   

       

       

DÍA HORA 

SALAS 

PLENARIAS 
A B C D 

SALA A 

13 

10:00 - 11:30 INSCRIPIÓN Y RECEPCIÓN 

11:30- 12:00 SESIÓN DE APERTURA. Aula Magna 

12:00-13:00 CONFERENCIA PLENARIA de APERTURA. Aula Magna 

13:00 

  

QS01 AMB01 ALM01 CAT01 

13:15 QS02 AMB02 ALM02 CAT02 

13:30 QS03 AMB03 ALM03 CAT03 

13:45 QS04 AMB04 ALM04 CAT04 

14:00-16:00 COMIDA 

16:00 

  

QS05 AMB05 ALM05 CAT05 

16:15 QS10 AMB06 ALM06 CAT06 

16:30 QS07 AMB07 ALM07 QO01 

16:45 QS08 AMB08 ALM08 QO02 

17:00 QS09 AMB09 ALM09 QO03 

17:15 QS06 AMB10 ALM10 QO04 

17:30-18:00 COFFE BREAK - POSTERS 

18:00-18:45 CP1   

18:45 

  

QS11 AMB11 ALM11 QO05 

19:00 QS12 AMB12 ALM12 QO06 

19:15 QS13 AMB13 ALM13 QO07 

19:30 QS14 AMB14 ALM18 QO08 
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DÍA HORA 

SALAS 

PLENARIAS 
A B C D 

SALA A 

14 

10:00 

  

QS26 AMB15 ALM15 CAT07 

10:15 QS16 AMB16 ALM16 CAT08 

10:30 QS17 AMB17 ALM17 CAT09 

10:45 QS27 AMB18 ALM14 CAT10 

11:00-11:45 CP2   

11:45-12:15 COFFE BREAK - POSTERS 

12:15 

  

QS19 AMB19 ALM19 CAT11 

12:30 QS20 AMB20 ALM20 CAT12 

12:45 QS21 AMB21 ALM21 CAT13 

13:00 QS22 AMB22 POL01 CAT14 

13:15 QS23 AMB23 POL02 QT01 

13:30 QS24 AMB24 POL03 QT02 

13:45 QS25 AMB25 POL04 QT03 

14:00-16:00 COMIDA 

16:00 

  

QS15 AMB26 QF01 QT04 

16:15 QS18 AMB27 QF02 QT05 

16:30 QS28 AMB28 QF03 QT06 

16:45 QS29 AMB29 NN19 BB02 

17:00-17:45 CP3   

17:45-18:15 COFFE BREAK - POSTERS 

18:15 

  

QS30 AMB30 NN06 BB03 

18:30 EDU01 AMB31 NN07 BB04 

18:45 EDU02 AMB32 NN03 BB05 

19:00 EDU03 AMB33 NN14 BB06 

19:15 EDU04 AMB34 NN04 BB07 

19:30 QA02 AMB35 NN05 BB08 

21:30 CENA DE GALA 
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DÍA HORA 

SALAS 

PLENARIAS 
A B C D 

SALA A 

15 

10:00 

  

QA03 AMB36 NN08 BB01 

10:15 QA04 AMB37 NN09 BB09 

10:30 QA05 AMB38 NN10 IND01 

10:45 QA01 AMB39 NN11 IND02 

11:00-11:45 CP4   

11:45-12:15 COFFE BREAK - POSTERS 

12:15 

  

QA06 SQ01 NN12 IND03 

12:30 QA07 QI01 NN13 IND04 

13:00 QA08 QI02 NN02 IND05 

13:15 QA09 QI03 NN15 IND06 

13:30 QA10 QI04 NN16 IND07 

13:45 QA11 QI05 NN17 IND08 

14:00-16:00 COMIDA 

16:00 

  

QA12 QI06 NN18 BB10 

16:15 QA13 QI07 NN20 IND09 

16:30 QA14 QI08 NN21 IND10 

16:45 QA15 QI09 CAT15 IND11 

17:00 IND13 QI10 NN01 IND12 

17:15-17:30 COFFEE BREAK 

17:30-18:00 CLAUSURA 
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RELACIÓN DE CONFERENCIAS PLENARIAS 

CONFERENCIA APERTURA: 

Prof. Ehud Keinan 

Schulich Faculty Of Chemistry Technion ς Institute Of Technology. Presidente de la IUPAQ 

Humanity faces a bright future, and so Chemistry 

CP 1 Dr. Cláudia Nunes 

CICECO ς Instituto De Materiais De Aveiro Universidade De Aveiro 

Marine Polysaccharides: A Sustainable Source for Functional Biomaterials in Biomedical Applications 

CP 2 Prof. M. Arturo López Quintela 

Dpto. Química Física, Imatus Universidade Santiago De Compostela 

Wet-chemical synthesis and exceptional catalytic properties of metal clusters of small atomicity without 

protecting ligands 

CP 3 Prof. Doctor Javier García Martínez 

Laboratorio de Nanotecnología Molecular, Dpto. Química Inorgánica, Universidad de Alicante 

Catalyzing the Green Revolution: Unlocking Previously Inaccessible Chemical Processes 

CP 4 Prof. Salette Reis 

LAQV/REQUIMTE, Dpto. De Ciências Químicas. Facultad De Farmácia Universidade De Porto 

Exploiting the role of lipids for innovative therapies and delivery strategies 

 

 



RELACIÓN DE COMUNICACIONES 

17 

RELACIÓN DE COMUNICACIONES 

CONFERENCIAS PLENARIAS 

CONFERENCIA DE APERTURA 

Prof. Ehud Keinan 

Humanity faces a bright future, and so Chemistry  

CP 1 Dr. Cláudia Nunes 

Marine Polysaccharides: A Sustainable Source for Functional Biomaterials in Biomedical Applications 

CP 2 Prof. M. Arturo López Quintela 

 Wet-chemical synthesis and exceptional catalytic properties of metal clusters of small atomicity without 
protecting ligands 

CP 3 Prof. Doctor Javier García Martínez 

Catalyzing the Green Revolution: Unlocking Previously Inaccessible Chemical Processes 

CP 4 Prof. Salette Reis 

Exploiting the role of lipids for innovative therapies and delivery strategies 

  

  

COMUNICACIONES 

Química Alimentaria 

Oral 

ALM01 Recuperación de antocianinas y otros polifenoles del bagazo de uva tinta mediante extracciones hidrotérmicas 
en cascada 

ALM02 Fermented fruit juices: exploring the benefits of the ancient technique for today's juice production 

ALM03 A milky way towards novel antioxidant nutraceuticals 

ALM04 Estudo do impacto da interacción molecular dos polifenois do millo corvo e fariñas de trigo autóctonas galegas 
na bioaccesibilidade do glute 

ALM05 Avaliação da Atividade Antioxidante de Extratos de Borra de Café: Comparação de Métodos de Extração para 
Aplicação Cosmética 

ALM06 Is the Natural Fermentation of Olive Pomace Feasible for Food Purposes? A Detailed Chemical and 
Microbiological Characterization 

ALM07 Chemical characterization of Lycium barbarum L. and Lycium chinense Mill. berries and development of high-
value goji sorbets 

ALM08 Impacto do intercropping e do sistema de irrigação nos parâmetros físico-químicos e nutricionais de Prunus 
dulcis no nordeste de Portugal 

ALM09 Caracterização Bioquímica de Excedentes da Produção de Brassica spp. 

ALM10 Rhus spp.: Estudo da caracterização nutricional, química e bioativa 

ALM11 Extrato otimizado de Tradescantia zebrina L.: um corante alimentar alternativo e os seus efeitos na dieta de 
Drosophilas melanogaster 

ALM12 Impacto do extrato corante de Clitoria ternatea L. na progressão da doença de Parkinson 
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ALM13 Application of an oral cell-based assay to study the astringency of Clitoria ternatea L. tea 

ALM14 Cyclodextrin-assisted extraction of phlorotannins from Fucus vesiculosus 

ALM15 Molecular insights into the modulation of black tea polyphenol interactions with oral components by orange 
peel pectic polysaccharides 

ALM16 Characterization and Valorization of Pinus pinea Nut Shell Extracts for Sustainable Crop Production 

ALM17 Valorização de Resíduos de Cogumelos Comestíveis na Produção de massa penne: Fermentação e Melhoria 
Nutricional 

ALM18 Nutritional and Antioxidant Potential of Dried Coffee Pulp from Azores: A Sustainable Approach to Valorising 
Coffee By-Products 

ALM19 Promoção de estratégias sustentáveis no setor agroalimentar: valorização de subprodutos vegetais 

ALM20 Biofortificación de microvegetales de guisante mediante priming de semillas con selenio 

ALM21 Otimização da extração assistida por ultrassons de compostos hypocholesterolémicos a partir de residuos de 
cogumelos comerciais 

Poster 

ALM22 Vertical farming of micro- and baby greens: Influence on organic acid, free sugar, betalain, and phenolic 
compound contents 

ALM23 Comprehensive Analysis of Emerging and Persistent Contaminants in Widely Consumed Fish Species from the 
Portuguese Coast 

ALM24 Aromatic changes in Albariño wine processed by High Pressure Processing (HPP) 

ALM25 Comprehensive Profiling of Phenolic Compounds in Olive Pomace using HPLC-DAD-MS-ESI+ 

ALM26 Evaluation of Bacillus cereus growth in different nutritional food matrices containing a biosurfactant extract 
from corn steep liquor produced at pilot scale 

ALM27 Amêndoas consorciadas com outras culturas cultivadas em Selca (Croácia): estudo das propriedades 
nutricionais e bioatividades 

ALM28 Unveiling the Geographical Influence on Honey's Physicochemical Profile: A Case Study from Montesinho 
Natural Park 

ALM29 Valorização de compostos bioativos em excedentes da produção de Lactuca sativa L. 

ALM30 Development of hydroelectrolytic beverages using subcritical water extract from kiwano (Cucumis Metuliferus) 
peel 

ALM31 Estudo da aplicação do extrato de curcuma como ingrediente corante natural em queijadas de laranja 

ALM32 Optimization of fish by-products hydrolysis process using bromelain: a comparative study with alcalase 

ALM33 Mineral composition of Azorean coffee pulp 

ALM34 Advancing Clean-Label Meat Products: Enhancing Texture and Color with Plant-Based Bioactive Ingredients 

ALM35 Metal-adsorbed polysaccharides: synthesis and structural characterization 

ALM36 Economia circular na indústria alimentar: aproveitamento e valorização do subproduto de carambola 
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ALM37 Color stability of a natural cyanidin-3,5-diglucoside and its derivative methylpyranocyanidin as potential food 
additives 

ALM38 Mejoramiento de la calidad nutricional y de la tolerancia al estrés de microvegetales mediante el uso de 
bioestimulantes naturales 

ALM39 Obtenção de estatinas e ergosterol de bio-resíduos de Agaricus bisporus: extração convencional vs emergente 

ALM40 Opuntia ficus-indica (L.) Miller cladodes: a mineral-focused strategy for sustainable flour production 

ALM41 A comprehensive analysis of the protein fraction within the cladodes of Opuntia ficus-indica (L.) Miller 

ALM42 Biofortification of Swiss chard microgreens with selenium under indoor vertical farming 

Química Ambiental y Sostenible 

Oral 

AMB01 Estudio en el aula de un Plan de Sostenibilidad Ambiental 

AMB02 Exploring living and non-living macroalgae based biosorbents in interaction with complex multi-element 
mixtures 

AMB03 Adsorption of nitrophenolic compounds on porous photopolymer-derived carbons 

AMB04 Optimizing MnFe2O4 Nanoparticles for Efficient Rare Earth Element Recovery from Contaminated Waters: A 
Response Surface Methodology Approach 

AMB05 Application of magnetic Nanoparticles for the removal of Microplastics from aquatic systems 

AMB06 Advanced Functional Materials for Water Pollutants Adsorption 

AMB07 Estudio del Análisis de Ciclo de Vida 

AMB08 Green processes to valorize Paulownia wood based on deep eutectic solvent (DES) 

AMB09 Macroalgae for a circular economy: Recovering critical elements from acid mine drainage 

AMB10 Selective Copper Removal from Multi-Element Solutions with Thiourea Formaldehyde-Graphene Oxide 
Composite 

AMB11 Cork Boiling Wastewater: a promising sustainable water source for cosmetic application 

AMB12 Synthesis and evaluation of a pine cone-derived adsorbent for remediation of recalcitrant pollutants in water 

AMB13 Remoção de fluoxetina de efluentes aquosos usando adsorventes à base de casca de noz 

AMB14 A Sustainable Approach to Cellulose Extraction from Wood Waste 

AMB15 Defect engineering of UiO-66 using a mixed-ligand strategy via microwave-assisted synthesis to enhance CO2 
capture and conversion potential 

AMB16 Uso de Óleos Essenciais como Conservantes Naturais em Cosméticos: Desafios e Eficácia no Controlo 
Microbiano 

AMB17 Estrogen Removal through Adsorption by Carbon Materials Prepared from Biomass Wastes: A Review 

AMB18 Recyclable 3D Spongin Scaffold for Enhanced Recovery of Rare Earth Elements from Aqueous Waste Streams 

AMB19 wŜƳƻœńƻ ŘŜ ŎƭƻǊƛŘǊŀǘƻ ŘŜ ǎŜǊǘǊŀƭƛƴŀ ŎƻƳ ŎŀǊǾńƻ ŀǘƛǾŀŘƻ ǇǊƻŘǳȊƛŘƻ ŀ ǇŀǊǘƛǊ ŘŜ ŎŀǎŎŀ ŘŜ ƴƻȊ ŀǘƛǾŀŘŀ ŎƻƳ ½ƴ/ƭі 
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AMB20 Purificação a seco do biodiesel etanólico através de adsorção utilizando materiais à base de casca de amêndoa 

AMB21 Remoção de Metformina de Matrizes Aquosas por meio de Adsorventes à base de Cortiça 

AMB22 Neodymium extraction and recycling from magnet leachates using magnetic nanoparticles 

AMB23 Development of an extraction method for the multiresidue analysis of 40+ pharmaceuticals in biota (mussels 
and red mullets) using QuECHeRS-LC-MS/MS 

AMB24 Polystyrene recycling with green solvents using a dissolution-precipitation method 

AMB25 Affectation of Galician beaches by microplastic pellets after the spillage from the Toconao ship 

AMB26 Recovery of all the raw materials from the waste light-emitting diodes 

AMB27 Extração Eficiente de Compostos Fenólicos: Aplicação de Métodos Assistidos por Calor e Ultrassons em Partes 
Aéreas de Crithmum maritimum L. e Scolymus hispanicus L. 

AMB28 Optimized Ultrasound-Assisted Extraction of Bioactive Compounds from Raspberry and Blueberry Pruning 
Residues for Sustainable Cosmetic Applications 

AMB29 Integrated Circuits: proposal of a closed recycling method for the recovery of gold 

AMB30 Optical Setups for Monitoring Nitrates, Carbon Dioxide and Turbidity in Macroalgae Production Tanks 

AMB31 Breakthrough Curve of Activated Carbon and Geopolymer for the Adsorption of Sulfamethoxazole, 
Acetaminophen, and Gallic Acid 

AMB32 Synthesis and Characterization of Activated Carbon, Geopolymers and Carbon Nanotubes from Waste-Derived 
Sources 

AMB33 Microplásticos en Sistemas Estuarinos: Interacciones con Mejillones e Implicaciones Ambientales 

AMB34 Exploring Lignin Valorization as a Sustainable Modulating Agent: Impact on the Physicochemical Properties of 
Port Wine 

AMB35 Production and characterization of different green adsorbents for the removal of free glycerine in the biodiesel 
purification process 

AMB36 Development of a multi-phosphor system from Chlorella pyrenoidosa for luminescent solar concentrators 

AMB37 Valorización de Salmo trutta: Caracterización nutricional, fitoquímica y antioxidante para el desarrollo de 
productos sostenibles 

AMB38 Materiales carbonosos a partir de materiales lignocelulósicos para baterías ion litio 

AMB39 Synthesis of choline-amino acid ionic liquids and application to the extraction of biomolecules and 
pharmaceuticals 

Poster 

AMB40 Impact of Damming on Fluvial Nutrients and Trace Element Fluxes to the Ria of Ares-Betanzos (NW Iberian 
Peninsula) 

AMB41 La madera de Robinia pseudoacacia como fuente de compuestos de valor añadido: empleo de microondas 
como método de extracción sostenible 

AMB42 Versatilidad del Fe-MOF en diversos procesos de oxidación avanzada para la descontaminación y desinfección 
de aguas 
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AMB43 Sustainable Synthesis of Gold Nanoparticles from Osmundea pinnatifida: A Green Approach for Antioxidant and 
Antitumoral Applications 

AMB44 Dual Photocatalytic and Antibacterial Performance of Green-Synthesized Ag-¢ƛhі bŀƴƻŎƻƳǇƻǎƛǘŜǎ ŦƻǊ ²ŀǘŜǊ 
Treatment 

AMB45 O futuro sostible dos cosméticos con lúpulo 

AMB46 Assessing the Ecotoxicity Effects of Magnetic Nanoparticles applied for Microplastic Removal 

AMB47 Water supply physico-chemical parameters in a Guinea-Bissau population district measured through the Water 
Quality Index (WQI) 

AMB48 Sustainable food packaging solutions: Bioactive bacterial nanocellulose films loaded with Paulownia wood 
extract 

AMB49 Valorization of Himanthalia elongata seaweed for the recovery of bioactive compounds by green processes 

AMB50 Estructuras metal-orgánicas de Fe-Cu como catalizadores para la degradación de pesticidas mediante procesos 
de oxidación avanzada 

AMB51 Evaluation and optimization of a multielectrode system for the treatment of effluents with high organic matter 
content 

AMB52 Sustainable Synthesis of High Purity Biosilica from Rice Husk: Overcoming the Limitations of Mineral Acid 
Leaching 

AMB53 Removal of Zn(II), Cu(II) and Pb(II) from rainwater: white bean peel sorbent 

AMB54 STUDY OF THE ADSORPTION CAPACITY OF ACTIVATED CARBON DERIVED FROM KRAFT LIGNIN TOWARDS 
SULFAMETHOXAZOLE 

AMB55 Fixed-bed column adsorption studies for the removal of antibiotics from water using regenerable biochar 
obtained from brewery wastes 

AMB56 Enhancing nanocelluloses modified with succinic anhydride for efficient removal of heavy metals in aqueous 
medium 

AMB57 Evaluating the Cytotoxicity and Environmental Impact of Nanoparticles: Insights from Microtox® Bioassays 

AMB58 Sustainable extraction techniques for bioactive compounds from marine biomass 

AMB59 Multiresidue analysis of 7 therapeutic classes of pharmaceuticals in sediments by US-SPE-LC-MS/MS 

AMB60 Valorization of cork industry residues and its application for wastewater treatment 

AMB61 Study of the adsorption of triazinic herbicides on microplastics 

AMB62 Adsorption behavior and mechanisms of terbutryn in polyethylene microplastics in marine environment 

AMB63 Potencial bioactivo de extractos ricos en compuestos fenólicos de Arnica montana L. obtenidos mediante 
métodos verdes optimizados 

AMB64 Identificación de microplásticos mediante técnicas de aprendizaje automático multimodelo 

AMB65 Evaluación de tres técnicas de flotación para la separación eficiente de microplásticos en sedimentos 

AMB66 Metal(oid)s oral and inhalation bioavailability estimation in recycled tire rubber and related materials 

AMB67 Oxidative stress associated with recycled tire samples and related materials through an in-vitro assay 
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AMB68 A first inventory of plastic litter at the coastline of Bay of Asunción and associated total metal contents 

AMB69 Evaluation of Carbon and Nitrogen content of residual biomass from corn steep liquor after biosurfactant and 
gramicidin extraction for nutritional fermentation media 

AMB70 Preliminary stability of cell-bound biosurfactant extract produced in corn steep liquor 

AMB71 Mechanical performance of fly ash-based geopolymer concrete as a sustainable alternative to ordinary Portland 
cement Sustaineble Chemistry 

AMB72 Novel Biodegradable Depigmenting Agents: Safe and Sustainable by Design to Address Environmental Concerns 
in Cosmetic Formulations 

AMB73 Energy and Sustainability: Shaping Our Energy Future 

AMB74 Detection and quantification of carbamazepine in water matrices using a simple MIP-based electrochemical 
sensor 

AMB75 A Sustainable Strategy in Peptide Synthesis for the Preparation of cis-4-Hydroxy-L-Prolyl Amides 

AMB76 Protic Organic Salts as additives in Vanadium Redox Flow Batteries 

AMB77 The Impact of Grid-Connected Battery Storage Systems on Electrical Grid Variables 

AMB78 Quality of biofertilizer produced in home composting 

AMB79 wǳƎǳƭƻǇǘŜǊȅȄ ƻƪŀƳǳǊŀŜΩǎ {ǳǊǇǊƛǎƛƴƎ tƻǘŜƴǘƛŀƭ ŦƻǊ aŜǘŀƭ bŀƴƻǇŀǊǘƛŎƭŜǎ {ȅƴǘƘŜǎƛǎ 

AMB80 Ulvan-Functionalized Gold Nanoparticles: Advancing Green Nanotechnology from Algae 

AMB81 INNOAQUA: Innovative Approaches for an Integrated use of Algae in Sustainable Aquaculture Practices and 
High-Value Food Applications 

AMB82 Advancing Sustainability with Lithium-Ion Batteries: Economic and Environmental Impacts in Residential Energy 
Systems 

AMB83 Perspectivas Futuras y Desafíos en la Transformación Energética Globa 

AMB84 The Impact of Battery Size and Depth of Discharge in Battery´s Sustainable Use and Carbon Emission: Energy 
Management According to Spanish Electricity Tariff 

Bioquímica y Biotecnología 

Oral 

BB01 Biosensing platforms for exosome detection in liquid biopsies. Applications in cancer diagnostics 

BB02 Características de la superficie celular asociadas a la virulencia de mutantes de Mycobacterium tuberculosis 
defectivos en los transportadores de membrana CtpF y MmpL7 

BB03 ChemSensing ς A biosensor to detect human sensitizers 

BB04 Application of adjuvant factors in differentiated intestinal epithelial cell systems: assessment of gluten-induced 
ǇŜǊǘǳǊōŀǘƛƻƴ ƛƴ ŎŜƭƭǎΩ ƘƻƳŜƻǎǘŀǘƛŎ ŀƴŘ ƛƴŦƭŀƳƳŀǘƻǊȅ ǎǘŀǘŜǎ 

BB05 Severity scale of post-COVID condition using advanced spectroscopy 

BB06 Evaluation of the Cytotoxicity Profile of Prebiotic Biosurfactants Produced by Lactic Acid Bacteria for Dermal 
Applications 
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BB07 Extraction of hydrophilic cell bound surface active compounds from biomass contained in olive residual sludge 

BB08 Engineered Defensosomes: Quantifying and improving the cytoprotective efficiency of extracellular vesicles 
(EVs) against Staphylococcus aureus Alpha Hemolysin (Hl)h 

BB09 Development of a nanoplatform for a vaccine against toxoplasmosis 

BB10 Integrated glucose oxidase biocatalyst and Fenton-based system for cancer therapy 

Poster 

BB11 Herramientas moleculares para la detección de Mycobacterium bovis, genes de resistencia antibiótica y la 
microbiota de leche y queso de bovinos de la región de Sumapaz, Colombia 

BB12 Efecto de Análogos de Brasinoesteroides (BRs) del tipo 24-norcolanos para la inducción de callo de Aristotelia 
chilensis (Mol.) Stuntz y ultraestructura del callo productor de antocianinas. 

BB13 9ȄǘǊŀŎŎƛƽƴ ŘŜ Ȅƛƭŀƴƻ ʲ-1,3 a partir de algas marinas 

BB14 Antimicrobial Activity Evaluation of the Biosurfactant Extract Obtained by Membrane Technology Against 
Different Pathogenic Bacterial Strains 

BB15 Improving Hybrid Carrageenan Gel Properties and Extraction Efficiency from Mastocarpus stellatus and 
Chondrus crispus with Subcritical Water 

BB16 Tratamento hidrotérmico da macroalga invasora Sargassum muticum para a produción de oligosacáridos, 
bioetanol e ácido succínico 

BB17 Antimicrobial Susceptibility Pattern of Fecal Bacteria isolates from Wastewater: Impact of WWTP Effluents 
Biochemistry and Biotechnology 

BB18 Isolamento e estabelecimento de condições de crescimento do fungo Terana caerulea para potencial produção 
de pigmentos 

BB19 Aislamiento e inoculación de especies de Trametes versicolor del Parque Natural de Montesinho 

BB20 In Vitro Cell Models for Assessing Ingestion Exposure in Firefighters: New Insights into Occupational Risk 

BB21 Impact of Subcritical Water Extraction on the polysaccharide characteristics of hybrid carrageenans from 
Mastocarpus stellatus and Chondrus crispus 

BB22 Study of the Cosmeceutical Properties of the Plant Anacyclus monanthos subsp.  cyrtolepidioides 

Catalisis y Fotocatálisis 

Oral 

CAT01 Iron-based metal organic framework as a suitable catalyst in photo-PMS activation for venlafaxine degradation 

CAT02  ̡-Ketoenamine linked Covalent Organic Frameworks as photocatalyst for direct sulfonilation of anilines 

CAT03 Modificaciones y optimización del nitruro de carbono grafítico y sus técnicas de inmovilización para la 
eliminación de contaminantes coloreados en agua 

CAT04 High-performance Fe-modified black tea biochar as electrocatalyst for water splitting applications 

CAT05 Implementation of novel Zn-MIL53(Fe) catalyst in Advanced Oxidation Processes to degrade pharmaceuticals 
in wastewater 
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CAT06 Empleo de materiales organometalo-silíceos de iridio (III) en procesos fotocatalíticos de transferencia 
electrónica 

CAT07 Molybdenum oxide hybrid catalysts with bipyridine ligands as heterogeneous and RISS catalysts in olefin 
epoxidation 

CAT08 Síntesis de organometalo-titanias híbridas y su aplicación en la fotodegradación de colorantes con luz visible 

CAT09 Electrospun Fe-MOF nanofiber membranes: Synthesis and catalytic application in the Electro-Fenton process 

CAT10 COMUNICACIÓN DADA DE BAJA 

CAT11 Hybrid nanomaterials based on semiconductorςmetal sulfides/oxides; synergetic promotion of photocatalytic 
activity 

CAT12 Heteropoly acids @PVA membranes for glycerol acetalization 

CAT13 Effective Porous Metal-organic Frameworks catalysts for ring-opening reaction 

CAT14 Microwave-assisted ethyl levulinate production using as catalyst rice husk biobased materials 

CAT15 Evaluating the Impact of Thermal Treatment pn the Catalytic Efficiency of Carbon Nanotubes as Catalytic 
Support in Fischer-Tropsch Synthesis 

Poster 

CAT16 Surface response methodology to optimise orange peel biochar synthesis for water splitting applications 

CAT17 Nitruros de carbono grafíticos modificados como fotocatalizadores verdes para la eliminación de 
contaminantes emergentes 

CAT18 COMUNICACIÓN DADA DE BAJA 

CAT19 Synthesis of Zn and Fe nanocomposites obtained by pyrolysis of ternary deep eutectic solvents for catalytic 
water treatment applications 

CAT20 Copper effect in catalytic performance of transition metal-doped ferrites involved in the synthesis of tacrine 
derivatives 

CAT21 Nitrogen catalytic sites on carbon surface able to promote the Friedländer reaction: DFT calculations 

CAT22 Stable and cost-effective catalysts for the degradation of dyes in water 

CAT23 Removal of a micropollutant model using novel three-electrode cells with advanced oxidation treatments 

CAT24 Eco-Friendly Catalysts Derived from Biowaste for Efficient Hydrogen Production 

CAT25 g-C3N4-TiO2-SiO2 nanocomposites for producing multifunctional buildings with hydrophobic, self-cleaning and 
depolluting properties 

CAT26 Immobilised Cs3Bi2Br9 Perovskites for Photocatalytic Imines Synthesis 

Enseñanza de la Química 

Oral 

EDU01 "El uso de los gráficos en la enseñanza de la química" 

EDU02 Reacciones microquímicas: Un interesante recurso para el ahorro de reactivos y residuos. 
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EDU03 El color que te puede salvar la vida: una aproximación experimental a la química de fármacos en el aula de 
Educación Secundaria Obligatoria, Bachillerato y Formación Profesional 

EDU04 De las chicas del Radio al enemigo invisible: aprendizaje experimental de la radiactividad en el aula de ciencias 
experimentales 

Poster 

EDU05 Cinética de las reacciones químicas 

EDU06 Práctica virtual de Laboratorio de Química: Determinación del calor específico del plomo 

EDU07 Caso Práctico: uso de herramientas Jupyter Notebooks para la resolución de problemas de gases reales 

EDU08 Caso Práctico: uso de herramientas Jupyter Notebooks para la resolución de problemas de cinética 

Química Industrial e Ingeniería Química 
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Humanity faces six global challenges: 

1. Climate change and air quality 
2. Sustainable energy  
3. Dwindling raw materials 
4. Water scarcity and safety 
5. Food for everybody 
6. Health problems 

These problems are complex because they cannot be solved by known technologies, but future technologies will solve them. Because all 
six problems are primarily chemical issues, it is our responsibility and opportunity, as chemists, to meet these challenges. Everything is 
chemistry, and all sciences are chemistry because they all deal with matter, and all matter is made of atoms and molecules. 

Humanity faces a bright future due to four reasons: 

1. Knowledge explosion 
2. Unpredictability of science 
3. Evolution of network society 
4. Human spirit and creativity 

We live in artificial environments, eat genetically engineered food, wear synthetic and genetically modified fibers, and travel by 
fabricated devices. Since we live on products of human imagination and creativity, and since imagination and creativity have no limits, 
the effective area of planet Earth has no limits. 

Therefore, the best ways to meet global challenges are: 

1. Invest in education at all levels ς encourage curiosity. 
2. Invest in basic, high-risk, exploratory science.  
3. Bolster human liberty, dignity, and democracy. 

4. Encourage economic growth because only rich countries can afford good education, health, scientific innovation, 
and adaptation. 
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Polysaccharides derived from marine environments represent an emerging class of renewable and functional molecules. Sulfated 

polysaccharides, unique to these ecosystems, hold significant potential for valorization due to their distinctive physical and biological 
properties. Structurally and functionally analogous to mammalian glycosaminoglycans, these compounds have garnered increasing interest 
for various biomedical applications. Beyond their roles as natural drugsτsuch as anticoagulants and anticancer agentsτthey are being 
explored for tissue engineering, biomolecule immobilization, and drug delivery, enhancing the bioactivity of materials. However, to ensure 
their sustainable use, it is crucial to establish a clear relationship between the structure of these polysaccharides and their biological 
activity. 
 

In the biomedical field, the demand for new biocompatible and biodegradable materials is rapidly increasing. Biopolymers, 
particularly polysaccharides, have garnered significant attention due to their biocompatibility, biodegradability, and abundance, as well as 
their functional groups that enable modification. This approach facilitates the design of composites that harness the strengths of various 
materials, resulting in enhanced mechanical performance and stability while preserving (bio)compatibility. Moreover, new functionalities 
can be integrated into these biomaterials, including antimicrobial properties, electrical conductivity, magnetic characteristics, and 
piezoelectricity, expanding their potential applications. As a result, these innovative materials address the growing need for durable and 
sustainable solutions, aligning with the global trend toward biobased and environmentally friendly alternatives. 

 
The focus of this work is the structural analysis of polysaccharides derived from various marine resources, specifically seaweeds and 

microalgae, and their relationship to biological activities. This approach reveals significant potential for harnessing the marine environment 
as a source of polysaccharides, paving the way for the development of functional and sustainable biomaterials tailored for specific 
biomedical applications. 

 
 

  
Fig.1. Schematic representation of polysaccharide analysis from marine resources and their application in biomedical field. 
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Wet-chemical synthesis and exceptional catalytic properties of metal clusters of small atomicity 
without protecting ligands  

 
M. Arturo López-Quintela  

1iMATUS, University of Santiago de Compostela, 15782-Santiago de Compostela, Spain 
 

      Metal nanoclusters exhibit distinct properties compared to both nanoparticles and bulk materials due to the quantum confinement of 
free electrons [1]. These nanoclusters behave like super-atoms or molecules, where atoms are bound by strong covalent bonds [2]. Over 
the past two decades, we have developed ligand-free, kinetically controlled wet-synthesis methods to produce monodisperse nanoclusters 
(primarily of Au, Ag, and Cu) with small atomicity (<20 atoms) at pilot-scale production levels (>1 g/day) [3]. In this presentation, we will 
discuss the fundamentals of this technique and explore the catalytic activities of nanoclusters in both solution and when supported on 
various substrates. Notably, gold pentamers (Au5 clusters) have shown high efficiency in catalyzing the aerobic oxidation of thiophenol to 
disulphide [4]. More recently, we have demonstrated the remarkable catalytic performance of silver pentamers (Ag5 clusters) in the 
irreversible aerobic oxidation of thiols, with size-dependent activity peaking at around five atoms [5]. We also observed increased catalytic 
activity across the series O2 < H2O2 < OH radicals, which has been applied in novel approaches to cancer therapy [6]. Additionally, Ag5 and 
Cu5 clusters supported on different metal oxides exhibit significant selectivity and versatility, enhancing industrially relevant reactions like 
clean hydrogen production and CO2 valorization [7]. Finally, we will briefly comment on the use of Cu5 clusters for the activation of 2D 
ǇƻƭȅƳŜǊƛȊŀǘƛƻƴ ƻƴ ƛƴǎǳƭŀǘƛƴƎ ǎǳǊŦŀŎŜǎ ǊŜŘǳŎƛƴƎ ǘƘŜ ǇƻƭȅƳŜǊƛȊŀǘƛƻƴ ǘŜƳǇŜǊŀǘǳǊŜǎ ōȅ Ғ мллȏ/ ώуϐΦ 
 

 
  
 
 
 
Population of S-oxidized species for thioredoxin (Trx) with different oxidating species, 
obtained from S K-XANES for [Ag5]/[Trx] = 1:5000, after 10 min of reaction. 
 
 
 
 
 
 
 

 
 
 
[1] see e.g. Protected Metal Clusters: From Fundamentals to Applications, Tatsuya Tsukuda, Hannu Häkkinen, Elsevier, Amsterdam, 2015. 
[2] see e.g. P. Jena, Q. Sun, Chem. Rev. Am. Chem. Soc. 118 (2018) 5755ς5870. 
ώоϐ ǎŜŜ ŜΦƎΦ {Φ IǳǎŜȅƛƴƻǾŀ Ŝǘ ŀƭΦ WΦ tƘȅǎΦ /ƘŜƳΦ / мнл όнлмсύ мрфлнҍмрфлуΦ 
[4] A. Corma et al. Nat. Chem. 5 (2013) 775ς781. 
[5] V. Porto et al. Adv. Funct. Mater. (2022) 2113028. 
[6] https://arjunatherapeutics.com 
[7] EU Patent applications P22321EP00 (2022) and EP23382386.3 (2023) 
[8] A. Quadrelli et al. Nat. Chem. -under revision- 
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Catalyzing the Green Revolution:  
Unlocking Previously Inaccessible Chemical Processes 

Prof. Javier García-Martínez 
Laboratorio de Nanotecnología Molecular, Dpto. Química Inorgánica, Universidad de Alicante, Ap. 99, E-03690 Alicante, 
Spain.  

The development of intracrystalline mesoporosity within zeolites has been a long-standing goal in catalysis as it greatly contributes 
to alleviating the diffusion limitations of these widely used microporous materials. During my presentation, I will discuss the main 
techniques that have been developed during the last years to produce zeolites with controlled mesoarchitectures comparing the different 
methods, their advantages and limitations. Among the different techniques used to characterize the composition, porosity and structure 
of these materials, I will present unprecedented insights on the formation of intracrystalline mesoporosity in zeolites obtained by in situ 
synchrotron X-ray diffraction, Atomic Force Microscopy (AFM), and Liquid Cell Transmission Electron Microscopy (Liq-TEM). By combining 
experimental results and theoretical calculations, the presence of intracrystalline mesoporosity was recently confirmed. Moreover, 
through the direct observation of individual zeolite crystals by in situ AFM and Liq-TEM, we have been able to provide the first time-
resolved visualization of the formation of mesoporosity in zeolites.   

During the presentation, I will describe a new strategy for the synthesis of superior hierarchical catalysts, which lack long-range 
order but at local scale contain zeolite building units. [1,2] In fact, they are made out of fragments of one or even various zeolite structures 
and display improved accessibility, strong acidity, and excellent stability. Because of these features, they effectively catalyze reactions 
involving very bulky molecules, which currently are produced using highly corrosive homogenous catalysts (Fig. 1). To achieve this goal, 
we built on a well-known technique, namely the interconversion of zeolites, which we interrupted at different times to yield the desired 
amounts of building units of the zeolites involved. The addition of quaternary ammonium surfactants during their preparation allows the 
development of well-defined mesoporosity and large surface areas. Using this simple procedure, we were able to produce families of 
materials with controlled amounts of different zeolitic building units and, consequently, optimize their catalytic performance for various 
reactions including Friedel-Crafts alkylations and Claisen-Schmidt condensations, and the cracking of 1,3,5-triisopropylbenzene.  

 

 
Figure 1. Textural, structural, and morphological characterization of some intermediates of the interconversion of zeolite FAU into MFI and BEA 
structures.   

An important advantage of this strategy is that the physicochemical properties and, therefore the catalytic performance, of the 
hierarchical catalysts can be finely tuned by simply stopping the interzeolite transformation at different times. This creates countless 
opportunities for the development of hierarchical catalysts [3] with optimized properties and superior catalytic performance for those 
reactions in which zeolites present significant diffusion limitations (Fig. 1). This paves the way for the fabrication of hybrid hierarchical 
catalysts with optimized properties for those processes in which the combined use of different zeolites yields improved performance. 

The presence of this mesoporosity was further evidenced through ex situ gas adsorption, which also confirmed the preservation 
of most of the microporosity of the zeolites. All these new insights, obtained by combining a number of time-resolved techniques, are an 
example of the enormous potential of current in situ characterization methods for the rational design of hierarchical zeolites with superior 
properties and optimal catalytic performance as it has been proved at lab, pilot plant, and industrial scale.  

In several operations in a number of refineries, a steady increase in LPG olifinicity was observed when replacing the incumbent FCC 
catalyst with another containing our mesostructured Y zeolite. Commercial data confirmed what we observed in equilibrium catalysts, i.e. 
a gradual increase in the LPG olefinicity, as the concentration of the FCC catalyst containing mesostructured Y zeolite in the circulating 
inventory steadily increased. Furthermore, a very valuable increase in gasoline octane is typically observed due to a higher concentration 
of olefins in the lighter gasoline fraction.   

The commercialization of hierarchical zeolites, first through the MIT spin-off Rive Technology and now by Shell and GRACE, as 
superior refining catalysts is an example of academic entrepreneurship, which is expected to foster the development of new hierarchical 
zeolites and their use in both existing processes and new opportunities. Finally, I cover other applications of hierarchical zeolites in 
catalysis, including biomass valorization and fine chemistry, ending with a personal view of the new directions, and opportunities in this 
field. 
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Exploiting the role of lipids for innovative therapies and delivery strategies 
 

Salette Reis 
 

LAQV-REQUIMTE, Departamento de Ciências Químicas, Faculdade de Farmácia, Universidade do Porto, 4050-313 Porto, 
Portugal 
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Lipids, as fundamental components of biological membranes, play a pivotal role in the interaction with various drugs, influencing their 
efficacy, toxicity, and mechanisms of action. Their amphiphilic nature allows them to engage in complex interactions with drug molecules, 
which can either facilitate or impede drug delivery depending on the physicochemical properties of both the lipid and the drug. This 
interplay often impacts drug bioavailability and toxicity profiles, making lipids a key focus in the development of more targeted and safer 
therapeutic strategies. 
 
On another hand, one of the most promising features of lipids is their inherent capacity to self-assemble into diverse nanostructures such 
as liposomes, micelles, and lipid nanoparticles. These structures can be modulated into drug delivery systems that enhance drug solubility, 
stability, and controlled release. Lipid-based carriers offer the advantage of biocompatibility and reduced toxicity, making them suitable 
for delivering both hydrophilic and hydrophobic drugs. Moreover, their structural versatility allows for surface modifications, enabling 
targeted delivery to specific tissues or cells, thus improving therapeutic outcomes and reducing side effects. 
 
Furthermore, lipid mimetic models are valuable tools in understanding drug-lipid interactions at a mechanistic level. These models, such 
as artificial membranes and lipid bilayers, allow for the systematic study of how drugs interact with lipid environments, providing insights 
into drug partitioning, permeability, and potential membrane disruption. 
  
Lipids are not only passive components in drug formulation but are active players that can be exploited to refine drug delivery strategies. 
Their self-assembly capabilities and use in lipid mimetic models offer prospects for creating more effective and safer therapeutic 
approaches, while providing deeper insights into drug-lipid interactions and their influence on drug action. Thus, this communication will 
explore these 3 branches of lipid research, proving case studies, that we have developed, that focus each one of these perspectives. 
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La viticultura es una actividad de gran importancia en Europa, con extensiones de cultivo superiores a 3 millones de ha [1]. Esta práctica 
genera millones de toneladas de residuos, destacando el bagazo de uva (formado por tallos, semillas y piel), cuya acumulación provoca 
severos problemas medioambientales [2]. Sin embargo, actualmente se considera un subproducto interesante por su riqueza en 
polifenoles bioactivos, cuyos beneficios sobre la salud humana han sido probados en numerosos estudios [3]. 
 
Para un adecuado aprovechamiento es necesario aplicar un proceso de extracción respetuoso con el medio ambiente y que proporcione 
extractos de elevada calidad. Así, la extracción asistida por microondas (MAE) es una tecnología verde y energéticamente más eficiente 
que los métodos convencionales, permitiendo un calentamiento más uniforme y con tiempos de residencia más cortos, reduciendo la 
degradación de los polifenoles [4]. No obstante, el alto contenido en antocianinas del bagazo y su alta termo-sensibilidad, requieren de 
procesos menos agresivos. 
 
El principal objetivo de este trabajo fue la evaluación de dos tratamientos hidrotérmicos secuenciales (convencional y MAE) para la 
extracción de antocianinas y otros polifenoles con actividad antioxidante del bagazo de uva tinta. Los extractos obtenidos fueron 
caracterizados mediante la determinación de fenoles totales (TPC), flavonoides totales (TFC) y antocianinas monoméricas totales (TMAC). 
Asimismo, se evaluó su actividad antioxidante por los métodos DPPH, ABTS, FRAP, CUPRAC y TAA. Los resultados obtenidos revelaron la 
idoneidad del acoplamiento de ambos tratamientos para la recuperación de compuestos de naturaleza fenólica del bagazo de uva tinta. 
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The evolving consumer focus on the health-promoting properties of food matrices has significantly boosted the functional food and 
beverage market, driving the industry to innovate and diversify its offerings. While prebiotics and probiotics currently dominate the 
market, postbiotics are gaining increasing attention for their potential health benefits [1]. Fermentation, a well-known ancient preservation 
technique, offers numerous advantages, including enhanced bioaccessibility, biotransformation, reduced sugar content, and the 
production of postbiotics. These factors contribute to the health benefits associated with fermented fruit juices. Notable examples of 
postbiotics include short-chain fatty acids (SCFAs), extracellular polysaccharides, cell lysates, and vitamins [1], [2].  

 
In this work (Fig.1), orange and red grape were subjected to an alcoholic fermentation process using a yeast strain to investigate the 
influence of this metabolic process on enhancing the nutritional and bioactive properties of the fruit juices. The evaluation was performed 
in terms of: (i) phenolic profiling using High Performance Liquid Chromatography (HPLC) coupled with diode array detection (DAD) and 
mass spectrometry (MS); (ii) water- and fat-soluble vitamin content analyzed by HPLC-DAD; (iii) SCFAs and organic acids content 
determined via a derivatization method with 3-nitrophenylhydrazine; (iv) beta-glucans content quantified using a spectrophotometric 
commercial kit; (v) antioxidant activity assessed through colorimetric methods; and (vi) sugar levels measured by HPLC-MS method. 
 
The main results highlighted significant changes in the phenolic profiles of the primary classes of (poly)phenols studied across both 
matrices. Fermentation resulted in reduced sugar levels in the juices. Additionally, a distinct vitamin profile was observed following 
fermentation. In the evaluation of SCFAs and organic acids, the most outstanding findings included increased levels of succinic and pyruvic 
acids. The insights from this study support the use of fermentation metabolism as an innovative technology in juice production, enhancing 
the nutritional profile of juices and aligning with evolving consumer preferences for functional and health-promoting products.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Graphical abstract 
of the proposed theme.  
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The recent years have witnessed an increased search for healthier and more nutritious food products but also a rise in consumer concern 
and awareness regarding the origin and sustainability of those same products. With both these issues in mind, this project focused on 
producing nanocarriers (NC) from milk-derived components, thus bringing added value to this product but also reducing overall waste. 
These novel NC were designed to encapsulate bioactive agents, thus improving their stability and bioavailability, and be applied in 
nutraceuticals. Nutraceuticals are foods that possess functional benefits beyond their nutritional value, such as antihypertensive, 
antioxidant or antimicrobial effects. 
 
In this work, milk fat-derived NC were produced using organic solvent-free methods [1] already used in food technology and loaded with 
vitamin E, a powerful natural antioxidant, envisioning the development of antioxidative supplements for the food industry. The NC 
presented two distinct populations, with diameters around 200 and 600 nm respectively, which are optimal dimensions for oral 
administration and intestinal absorption of lipid-based particles [2]. The NC also possessed a zeta potential value of -20 mV, translating to 
a good colloidal stability. Moreover, the developed NC were able to maintain these properties for at least 10 months of storage at room 
temperature, indicating a long shelf-life. They were additionally found to be resistant to gastrointestinal conditions, using biomimetic 
media, thus enabling the protection of more delicate molecules across the digestive tract. Their in vitro biocompatibility was also assessed, 
registering non-cytotoxic and non-hemolytic results with concentrations of at least 2.5 mg/mL of NC. Lastly, the antioxidant capacity of 
vitamin E-load NC was determined using the ABTS radical scavenging and oxygen radical absorbance capacity (ORAC) assays in which they 
were found to exhibit considerable antioxidant activity (Table 1). Moreover, the NC themselves also presented some antioxidant activity 
(Table 1), indicating their potential to be used as antioxidants and enabling the development of food additives with multiple functional 
properties. 
 
To summarize, the developed milk fat-derived NC are exceptional candidates for the oral delivery of bioactive compounds, presenting 
antioxidant effects on their own, highlighting their enormous potential for nutraceutical development. Furthermore, the selected NC 
building blocks bring an added value to dairy fat-based products and promote a circular economy approach. 
 
 

Table 1. Trolox equivalent (TxEq) concentrations of vitamin E loaded (NC_E) and unloaded nanocarriers (NC), for both the ABTS and 
ORAC assays 

Formulation ABTS assay TxEQ (µmol/ µg) ORAC assay TxEQ (µmol/ µg) 

NC 0.11 0.17 
NC_E 0.20 0.50 
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A doenza celíaca é unha enteropatía crónica mediada polo sistema inmunitario, que se desenvolve tras a inxestión de glute en persoas con 
predisposición xenética [1]. O glute é un grupo de proteínas (gliadinas e gluteninas) presentes en cereais como o trigo, a cebada, o centeno 
e a avea. Pese a que a prevalencia nesta doenza está en aumento, até ao momento, o único tratamento eficaz é levar unha dieta libre de 
glute [2,3]. Neste sentido é prioritario buscar alternativas de prevención e control da doenza ao tempo que se mellore a calidade de vida 
dos afectados.  
 
Neste contexto, os polifenois xorden como unha forte ferramenta pela súa probada capacidade antioxidante, antiinflamatoria e pola 
capacidade para unirse molecularmente coas proteínas do glute [4]. As proteínas do glute e os polifenois son dous grupos de biomoléculas 
de diversa natureza e elevada variabilidade de estruturas químicas. Así tornase crucial a caracterización das matrices alimentarias en 
estudo avaliando a relación estrutura-actividade e efecto matriz como base para establecer estratexias nutricionais sólidas. Deste xeito, 
neste traballo avaliouse a capacidade dos polifenois de millo corvo de interaccionar molecularmente coas gliadinas de tres variedades de 
trigo autóctonas galegas (caaveiro, grandal e callobre), ambos cereais comunmente cultivados en Galicia e empregados para a elaboración 
de pan e produtos de panadaría, e posteriormente se avaliou o impacto desta interacción molecular na bioaccesibilidade dos péptidos 
immunoxénicos formados durante o proceso de dixestión de pan. 
 
Para atinxir obxectivos, obtivéronse extractos proteicos das fariñas de trigo e de polifenois de millo corvo. Caracterizáronse os perfís 
proteómicos e de compostos bioactivos (polifenois) nos ditos extractos empregando espectrometría de masas. Realizáronse estudos de 
interacción molecular in vitro para destacar a reactividade/selectividade dos compostos extraídos. Finalmente, co gaio de avaliar o efecto 
dos polifenois do millo corvo na liberación dos péptidos immunoxénicos do trigo, deseñouse unha formulación de pan de trigo enriquecido 
con fariña de millo corvo. Este foi dixerido mediante unha simulación humana in vitro e os péptidos resultantes foron analizados por LC-
MS/MS. 
 
Os resultados deste traballo mostraron que o millo corvo é un cereal con elevado contido en antocianinas, principalmente derivados de 
cianidina. Igualmente salientáronse diferenzas significativas na composición de proteinas do glute das tres variedades de trigo testadas 
que afectou á reactividade dos polifenois. Ademais, comprobouse que como resultado desta interacción se reduciu significativamente a 
produción de péptidos inmunoxénicos durante a simulación in vitro da dixestión humana. 
 
Este traballo establece as bases para unha nova liña de estudo que axude a comprender como os polifenois poden interferir na 
imunoxenicidade dos alimentos que conteñen glute axudando a crear unha rede de datos útil no deseño de novos alimentos saudables, 
sostibles, resilientes e inclusivos. 
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O café é uma das bebidas mais consumidas no mundo e apresenta uma cadeia produtiva complexa, a qual resulta na geração de 
subprodutos, de entre os quais se destaca a borra de café. Apesar de ser frequentemente descartada como resíduo, a borra de café é rica 
em compostos antioxidantes, que possuem elevado potencial bioativo. Esses compostos desempenham um papel essencial na 
neutralização de radicais livres, os quais estão relacionados ao envelhecimento celular e a génese de doenças crónicas [1]. A incorporação 
desses antioxidantes em produtos cosméticos pode conferir benefícios tanto para a saúde quanto para a estética. O presente estudo teve 
como objetivo investigar a atividade antioxidante de extratos de borra de café utilizando diferentes métodos de extração, a fim de 
identificar o mais eficiênte e aplicá-lo em formulações cosméticas. A borra de café utilizada, proveniente de grãos 100% arábica, foi obtida 
num café localizado em Bragança, Portugal. Para a análise da atividade antioxidante, foram empregues os métodos de sequestro de 
radicais livres 2,2-Difenil-1-Picrilhidrazilo (DPPH) [2] e o ensaio de poder redutor [3]. Os valores de EC50 (concentração necessária para 
reduzir 50%) foram calculados para cada amostra e estão expostos na Tabela 1. O extrato obtido pelo método de ultrassom apresentou 
os menores valores de EC50, indicando maior eficiência. Esse desempenho superior pode ser atribuído ao fenómeno de cavitação 
ultrassónica, que promove a ruptura das células vegetais, libertando uma maior quantidade de compostos bioativos. Em acréscimo, o 
ultrassom é um método de extração que não utiliza altas temperaturas, o que o torna mais eficaz na preservação de compostos com 
elevada atividade antioxidante. 

Tabela 1. Valores de EC50 de DPPH e poder redutor de diferentes extratos  
 
 
 

 

 
 
 

                                                                                       
                                              
                    a Valores foram expressos como média ± D.P. (n=3). O valor do p calculado a partir da análise ANOVA. 
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Método de Extração 
Poder Redutor 
 EC50 mg/mL 

DPPH  
EC50 mg/mL 

Ultrassom  0,22±0,004  0,0060 ± 0,0008 

Maceração  0,30± 0,06 0,0075 ± 0,0005 

Decocção  0,27± 0,08 0,0092 ± 0,0019 

Infusão  0,34±0,08  0,0211 ± 0.0024 

p-valuea >0,05 <0,001 
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Natural food fermentation, driven by the microbiota in raw materials, introduces complex flavours and aromas while offering 
potential for waste/by-products valorisation. An example is olive pomace (OP), the solid residue generated after olive oil extraction, which 
poses significant environmental challenges due to its phytotoxicity. As the olive oil sector expands, sustainable methods for the valorisation 
of OP are crucial to mitigate waste management challenges. This study explores the feasibility of OP natural fermentation at room 
temperature over 32 days (T0-T32), through detailed chemical and microbiological analyses. 

 
Moisture and ash contents remained stable along fermentation, while protein levels rose gradually. Total fat increased from 

12.1% (T0) to 14.6% (T32), as well as total fibre (from 54.9% to 57.9%, respectively). The major amino acids (glutamic acid, leucine, and 
aspartic acid) peaked at T16 (7.6, 6.9, and 6.2 g/100 g, respectively). Oleic acid, the dominant fatty acid, slightly decreased from 74.2% (T0) 
to 72.8% (T16), before stabilizing at 74.1% (T32). -hTocopherol, the major vitamin E isoform, was initially present at 10.2 mg/100 g (T0), 
slightly decreasing during fermentation, before rising again at T32 (9.2 mg/100 g). Total phenolics remained relatively stable, with a slight 
increase at T32, whereas hydroxytyrosol and tyrosol contents increased substantially throughout fermentation (4.9 and 1.5 mg/g, 
respectively, T32). The ferric reducing antioxidant power (554 µmol ferrous sulphate equivalents/g) and the 2,2-diphenyl-1-picrylhydrazyl 
radical scavenging activity (52 mg Trolox equivalents/g) also peaked at T32, indicating enhanced antioxidant properties by the end of 
fermentation. Initially, the volatile compounds were mainly aldehydes and siloxanes, contributing with fresh, green, and floral scents. By 
T4, alcohols and esters appeared, indicating fermentation with more complex fruity and floral aromas. At T8, new esters emerged, 
reflecting a more mature and waxy profile. By T16, ethanol appeared, and the aroma evolved with richer fatty and fruity notes. By T32, 
protein breakdown introduced ammonia, adding pungency, and resulting in a complex profile dominated by fatty, fruity, and nitrogenous 
compounds, indicating advanced fermentation. During the initial phase of the microbial growth curve, total microbial count (TMC) rapidly 
increased to 1.4 x 107 colony forming units (CFU)/mL by T2, indicating active microbial proliferation. A secondary growth peak was observed 
at T16 (9.0 x 106 CFU/mL). By T32, TMC dropped sharply, approaching zero, likely due to nutrient depletion or the build-up of inhibitory 
products in the culture medium. 

 
The overall results indicate that OP natural fermentation at room temperature is feasible, resulting in significant changes over 

the 32-day period. The nutritional profile was enhanced by increasing protein, fat, and fibre contents as well as antioxidant properties. 
Volatile compound analysis reflected the different stages of fermentation. Overall, the findings suggest that fermentation could be a 
sustainable method for valorising OP, transforming it into an added-value food product with improved nutritional attributes. 
 
Acknowledgments: D.M.F. and T.F.S. thank to FCT/MCTES for their PhD Grants (2022.13375.BD and 2022.13829.BD, respectively). L.E.S. thanks to 
Laboratório Associado para a Química Verde Tecnologias e Processos Limpos (UIDB/50006/2020) for the grant REQUIMTE 2023-49. S.M. thanks the project 
PTDC/SAU-NUT/2165/2021 for her research grant. R.C.A. thanks FCT for the Scientific Employment Stimulus Contract (doi 
10.54499/CEECIND/01120/2017/CP1427/CT0001). This research was funded by FCT/MCTES through the projects (EXPL/SAU-NUT/0370/2021, 
LA/P/0008/2020 doi 10.54499/LA/P/0008/2020, UIDP/50006/2020 doi 10.54499/UIDP/50006/2020, and UIDB/50006/2020 doi 
10.54499/UIDB/50006/2020). 
 
Reference: D.M. Ferreira, S. Machado, L. Espírito Santo, A.S.G. Costa, F. Ranga, M.S. ChiǓ, J.D. Palmeira, M.B.P.P. Oliveira, R.C. Alves, H. Ferreira, 
Fermentation, 10 (2024) 287. 
 
  



ALM07 

49 

 

  

Chemical characterization of Lycium barbarum L. and Lycium chinense Mill. berries and development 
of high-value goji sorbets 

 
Mariana Monteiro,1 Amannda Scherer,2 Artur M. S. Silva,1 Susana M. Cardoso,1 Dulcineia F. Wessel 1,2 

1LAQV-REQUIMTE, Department of Chemistry, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal;  
2CERNAS-IPV Research centre, Polytechnic University of Viseu, Campus Politécnico, Repeses, 3504-510 Viseu, Portugal; 

*marianaicnamonteiro@ua.pt 
Lycium barbarum L. (LB) and Lycium chinense Mill. (LC), commonly known as goji, have attracted significant interest from the scientific 
community due to its excellent nutritional and medicinal value. These berries are valued for their polysaccharides, phenolic compounds, 
carotenoids, vitamins, and minerals, which are associated with diverse biological benefits, including antioxidant, immunomodulatory, 
hypoglycemic, anti-aging, and cardioprotective properties. The cultivation of goji is expanding in Europe, with Portuguese producers 
prioritizing organic cultivation and fresh fruit commercialization to differentiate their products from China's dried fruit market [1,2]. 
Notably, compared to LB berries, LC berries are small and have a bitter/astringent taste, making them unpalatable for direct consumption. 
So, more research is needed to explore LC berries composition and potential in food products [3].  

Sorbets are frozen desserts made primarily of water, sugar, and fruit syrup, featuring a matrix of ice crystals within a concentrated liquid 
phase, with at least 25% fruit content. They are very popular in warm climates and offer health benefits from fruits and processing 
methods, appealing to health-conscious consumers, including vegetarians and vegans. Furthermore, they provide a platform for utilizing 
imperfect fruits and offer simplified production processes, which makes this matrix a good choice to develop with goji berries [4]. 

This study aims to characterize frozen LB and LC berries in terms of total phenolic content, phenolic profile, carotenoid content, and 
antioxidant activity, and to explore their use in the preparation of sorbets using a mixture of the two species at three specific ratios. 
Characteristics such as colour, viscosity, °Brix, pH, melting rate, melting behaviour, and the amount of air incorporated during freezing 
(overrun) were analysed for goji-based syrups (with same specific ratios using in sorbets) and sorbets. Chemical characterization of these 
berries after formulation of sorbets was also evaluated. Finally, a sensory analysis of these sorbets was conducted to assess consumer 
acceptance. 
The chemical analysis of both berries revealed the presence of phenolic compounds (1.2-1.4 mg GAE/g of frozen berries) and carotenoids 
(26.6-34.7 mg of carotenoids/g of FW), underscoring their antioxidant potential. Among distinct sorbet formulations, there were no 
significant changes between syrups. Sorbets with equal amounts of LC/LB berries had a lower melting rate and, consequently, retained 
their shape better, which is associated with a lower overrun. While phenolic compounds were largely preserved during preparation, the 
carotenoid content in the sorbets were significantly less compared to fresh berries. Sensory analysis showed that all sorbet formulations 
were well accepted. These results underscore the potential for using frozen goji berries as ingredient to create innovative sorbets. 
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Uma das principais prioridades da agricultura é assegurar a produção de alimentos seguros e nutritivos, atendendo às necessidades 
alimentares da população e promovendo sistemas produtivos mais sustentáveis, que maximizem a eficiência do uso dos recursos 
disponíveis [1]. Nesse contexto, a diversificação das culturas em amendoais tem como objetivo melhorar a saúde do ecossistema, 
prevenindo a erosão através de práticas sustentáveis, além de mitigar os impactos das mudanças climáticas e melhorar a fertilidade do 
solo [2,3]. Assim, este estudo teve como objetivo avaliar as propriedades físico-químicas e nutricionais das amêndoas de forma a verificar 
o impacto gerado pela interação entre as culturas em diferentes condições ambientais de cultivo (solo seco e irrigado) ao longo de 2 anos 
de produção. Para a análise física das amêndoas, recorreu-se a um colorímetro para a avaliação da cor e, de um texturómetro TA.XT plus 
para avaliar a  textura. A composição nutricional foi determinada através das Metodologias Oficiais da Análise (AOAC), incluindo teores 
em proteínas, gorduras, cinzas, hidratos de carbono e humidade. Os ácidos gordos foram determinados por cromatografia gasosa acoplada 
a um detetor por ionização de chama (CG-FID), e os açúcares por HPLC acoplado com um detetor de índice de refração (HPLC-RI). Em 
relação aos parâmetros físicos verificou-se que, no primeiro ano de colheita as diferentes amostras de amêndoas não apresentaram 
diferenças significativas na cor e textura. No entanto, no segundo ano, as amêndoas não irrigadas apresentaram uma coloração mais 
escura em comparação com as demais. Além disso, também foram observadas diferenças nos parâmetros de dureza e gomosidade. Os 
resultados demonstraram que as amêndoas obtidas no primeiro ano sob sistema de sequeiro apresentaram maiores teores de proteína, 
sendo que as amendoeiras consorciadas com trevo e grão-de-bico apresentaram diferenças significativas entre si, nomeadamente 18 ± 1 
e 15,8 ± 0,3g/ 100g pf, respetivamente. Em relação ao teor de gorduras, o sistema de regadio apresentou uma quantidade maior, tanto 
no primeiro quanto no segundo ano de consorciação. A sacarose foi o único açúcar detectado nas amostras, apresentando concentrações 
mais elevadas nas amêndoas irrigadas em ambos os anos. Em relação aos ácidos graxos, foi detectada uma maior quantidade de ácidos 
graxos monoinsaturados, entre eles o ácido oleico e o ácido palmitoleico, em ambos os anos. Em suma, este estudo demonstra que os 
sistemas de culturas intercalares oferecem vantagens não só para a sustentabilidade ambiental, melhorando as práticas de produção, mas 
também para preservar a qualidade das amêndoas em condições de estresse hídrico. 
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A crescente industrialização agrícola que se tem verificado nas últimas décadas tem causado um aumento significativo de excedentes, 
desperdícios e perdas agroalimentares. Estas perdas verificam-se ao longo do processo produtivo e de distribuição, comprometendo a 
sustentabilidade [2]. Os brócolos e a couve-flor estão entre os vegetais mais consumidos e produzidos no mundo devido à sua riqueza em 
nutrientes e fitoquímicos, mas grande parte da produção é desperdiçada por práticas inadequadas e devido às exigências dos padrões de 
qualidade (ex: dimensão, forma, cor, aparência) [1;3]. Este estudo tem como objetivo avaliar as propriedades bioquímicas dos excedentes 
gerados durante a produção e/ou distribuição de brócolos e couve-flor. As amostras de brócolos (Brassica oleracea var. italica) e couve-
flor (B. oleracea var. botrytis, B. oleracea var. botrytis 'romanesco', B. oleracea var. botrytis 'laranja' e B. oleracea var. botrytis 'roxa') foram 
cedidas por um armazenista local, em Bragança, Portugal. Foram liofilizadas e submetidas a processos de extração por decocção e 
maceração com etanol/água (80:20, v/v). Foram ainda analisadas em termos de composição química, incluindo tocoferóis (HPLC-FL), ácidos 
orgânicos (UFLC-PDA) e minerais (espectrofotometria de absorção atómica). A atividade antioxidante foi determinada através de ensaios 
DPPH (efeito de captação de radicais livres), poder redutor e TBARS (inibição da peroxidação lipídica), e a atividade antibacteriana foi 
testada utilizando estirpes bacterianas de origem alimentar. A couve-flor roxa apresentou teores elevados de tocoferóis totais (2,38 
mg/100g de massa seca, ms); enquanto a variedade laranja apresentou teores elevados em ácidos orgânicos totais (21,0 g/100g ms). 
Relativamente aos minerais, todas as amostras apresentaram teores elevados de potássio (14,9-26,8 g/kg). Ambos os extratos de couve-
flor roxa apresentaram melhor atividade antioxidante comparativamente com as restantes amostras estudadas. Os extratos 
hidroetanólicos de couve-flor branca, laranja e roxa demonstraram melhor atividade, com valores de concentração mínima inibitória (CMI) 
de 0,007 mg/mL, contra a estirpe bacteriana Yersinia enterocolitica. Por outro lado, o extrato hidroetanólico das amostras de brócolos 
apresentaram melhor atividade contra a bactéria Bacillus cereus, com valores de 0,6 mg/mL. Em geral, os resultados indicam que estes 
vegetais representam uma fonte promissora de compostos bioativos, evidenciando o seu potencial e reforçando a importância da 
valorização destes excedentes agroalimentares, que podem ter diferentes aplicações na área alimentar, humana e animal. Desta forma, 
estes excedentes seriam destinados a aterros sanitários apenas em última instância, o que contribuiria para a sustentabilidade e economia 
circular.  
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Rhus spp., comumente conhecido como sumagre, é um arbusto que pertence à família Anacardiaceae. É amplamente utilizado como 
tempero em várias cozinhas tradicionais, especialmente no médio oriente [1, 2]. É rico numa variedade de fitoquímicos, como flavonoides, 
taninos, entre outras moléculas bioativas que contribuem para os seus inúmeros benefícios para a saúde [3]. Este estudo teve como 
objetivo a caracterização proximal e química do fruto, bem como a avaliação bioativa dos extratos hidroetanólicos dos frutos, folhas e 
caules do arbusto colhido na região de Foz Côa, Portugal. Procedimentos AOAC, cromatografia, espectrofotométricos, e ensaios in vitro 
foram utilizados para determinar a composição proximal (lípidos, cinzas, proteínas, fibras, hidratos de carbono e valor energético), química 
(carotenoides, tocoferóis e ácidos gordos) dos frutos. Os compostos fenólicos e as propriedades bioativas dos extratos hidroetanólicos dos 
frutos, folhas e caules foram também avaliados (a atividade antioxidante mediante os ensaios de DPPH, poder redutor e TBARS; e a 
atividade antimicrobiana avaliada contra cinco bactérias Gram-negativo, três Gram-positivo, e dois fungos de origem alimentar. Os 
resultados indicam que o fruto apresenta 12,64 g/100g de massa seca (ms) de lípidos, 3,59 g/100g ms de proteínas, 2,8 mg/100g ms de 
cinzas, 49 g/100g ms de fibras, 35 g/100g ms de outros hidratos de carbono e apresentou um valor energético de 365 kcal/100g ms. 
wŜƭŀǘƛǾŀƳŜƴǘŜ Ł ŎŀǊŀŎǘŜǊƛȊŀœńƻ ǉǳƝƳƛŎŀΣ ƻ ŦǊǳǘƻ ŀǇǊŜǎŜƴǘŀ мтΣф ƳƎκмллƎ Ƴǎ ŘŜ ʲ-caroteno, 7,4 mg/100 ms de tocoferóis totais, 28% de 
ácidos gordos saturados, 38% de ácidos gordos monoinsaturados e 35% de ácidos gordos polinsaturados. Os extratos hidroetanólicos dos 
frutos, folhas e caules apresentam 23,6, 22,7 e 19,3 mg/g de extrato de compostos fenólicos totais, respetivamente. O extrato 
hidroetanólico das folhas destacou-se com maior potencial antioxidante em todos os ensaios in vitro: no ensaio de DPPH, apresentou 
melhor atividade comparativamente com o fruto e o caule (valores EC50 de 1,63, 6,04 e 4,80 µg/mL, respetivamente). No ensaio de poder 
redutor, a folha também se destacou com valor EC50 de 5,47 µg/mL, seguida do fruto com 5,78 µg/mL e do caule com 14,2 µg/mL. No 
ensaio de TBARS a folha destacou-se novamente com valores EC50 de 2,02 µg/mL, seguida do fruto com 4,3 µg/mL e do caule com 8,61 
µg/mL. Quanto à atividade antimicrobiana as folhas apresentaram concentrações mínimas inibitórias (CMI) de 0,3 mg/mL contra a 
Escherichia coli, Bacillus cereus, Listeria monocytogenes e Staphylococcus aureus, CMI de 0,15 contra a Salmonella enterica e 0,6 contra a 
Yersinia enterocolitica. O caule apresentou CMI de 0,6 e 0,3 contra as estirpes Enterobacter cloacae e E. coli, e o fruto de 0,6 contra a E. 
coli. Na avaliação antifúngica, o fruto apresentou CMI de 5 mg/mL contra a estirpe Aspergillus fumigatus. De mencionar que foi avaliada e 
não se verificou toxicidade nos extratos hidroetanólicos avaliados. A caracterização das diferentes partes do sumagre expande o 
conhecimento científico sobre este arbusto e abre portas para o seu uso sustentável e inovador na indústria alimentar, agregando valor 
económico e promovendo novos produtos funcionais e saudáveis. 
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Os aditivos alimentares, especialmente os corantes artificiais, têm sido associados a diversas condições patológicas, como alergias 
alimentares, distúrbios gastrointestinais e alterações comportamentais e de desenvolvimento [1]. Neste contexto, o presente estudo teve 
como objetivo investigar o efeito in vivo do extrato otimizado de antocianinas obtido das folhas de Tradescantia zebrina L. como uma 
alternativa natural aos corantes alimentares, utilizando o modelo de Drosophila melanogaster. Inicialmente, a extração por maceração 
das folhas de T. zebrina foi otimizada utilizando o delineamento experimental Box-Behnken com 17 pontos, mantendo constantes o pH e 
a relação sólido-líquido (S/L). As variáveis independentes incluíram o tempo de extração (5 a 120 minutos), a concentração de etanol (0% 
a 100%, v/v) e a temperatura (20 a 100 °C). A quantidade total de antocianinas (mg de antocianinas/ g de extrato) foi determinada como 
variável de resposta por cromatografia líquida de alta eficiência (HPLC, Dionex Ultimate 3000, Thermo Scientific). Em seguida, o extrato de 
ETZ foi preparado nas condições otimizadas e incorporado na dieta de D. melanogaster com até três dias de idade e distribuídas em cinco 
grupos: (1) Dieta Padrão (DP) controlo; (2) DP com 0,2 mg/mL de ETZ; (3) DP com 0,6 mg/mL de ETZ; (4) DP com 2 mg/mL de ETZ; e (5) DP 
com 6 mg/mL de ETZ, sendo expostas à dieta por 10 dias. Durante o período de exposição, a mortalidade de cada grupo foi registada, 
seguida de avaliações comportamentais dos sobreviventes (testes de geotaxia negativa e campo aberto). Os resultados indicam que a 
sobrevivência das moscas expostas à dieta suplementada com ETZ foi significativamente maior nas concentrações de 0,2 e 0,6 µM, em 
comparação ao grupo controlo. Nas avaliações comportamentais, observou-se que, no teste de geotaxia negativa, as moscas expostas à 
concentração de 0,6 µM apresentaram uma redução significativa no tempo de escalada em relação ao grupo controlo. No entanto, no 
teste de campo aberto, não foram detetadas diferenças significativas no número de cruzamentos entre as diferentes concentrações de 
ETZ avaliadas. Embora não tenham sido observadas melhorias significativas na atividade motora, os resultados indicam que o extrato ETZ 
não causa danos comportamentais às moscas, demonstrando a sua segurança em relação ao comportamento locomotor. Estes resultados 
sugerem o potencial da utilização do extrato, no entanto uma investigação mais profunda será necessária para explorar outras 
propriedades biológicas e possíveis mecanismos de ação. 
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As antocianinas são amplamente utilizadas na indústria alimentar devido às suas cores intensas, oferecendo benefícios à saúde, 
nomeadamente como protetor cardiovascular e neuroproteção [1]. No entanto, a instabilidade desses compostos representa um desafio 
para sua aplicação em larga escala [2]. As flores de C. ternatea apresentam antocianinas poliaciladas de cor azul intensa, que têm atraído 
a atenção do meio científico [3]. Neste sentido, o presente estudo pretendeu investigar os efeitos do extrato otimizado de antocianinas 
(CTE), proveniente das pétalas azuis de C. ternatea, nas alterações comportamentais induzidas em D. melanogaster num modelo 
semelhante à doença de Parkinson. Para isso, foi realizada uma otimização da extração por maceração, utilizando o delineamento 
experimental Box-Behnken, onde o pH e a razão sólido-líquido foram mantidos constantes, enquanto as variáveis independentes incluíram 
o tempo de extração, a concentração de etanol e a temperatura. A quantidade total de antocianinas foi quantificada por cromatografia 
líquida de alta eficiência (HPLC, Dionex Ultimate 3000, Thermo Scientific). Com base nas condições ideais determinadas pela Metodologia 
de Superfície de Resposta, o CTE foi incorporado na dieta de D. melanogaster (até três dias de idade) durante 10 dias, distribuídos em 
cinco grupos: dieta padrão controlo (DPC); DPC com 0,5 mg/mL de CTE; DPC com 1,5 mg/mL de CTE; DPC com 5 mg/mL de CTE; e DPC com 
15 mg/mL de CTE, visando encontrar a concentração ideal para aplicação ao modelo semelhante à doença de Parkinson. Após estudos 
comportamentais, incluindo geotaxia, campo aberto e análises de sobrevivência em todos os grupos, a concentração de 15 mg/mL de 
extrato CTE foi identificada como ideal para aplicação no modelo de Parkinson. Assim, o extrato de CTE na concentração de 15 mg/mL foi 
testado novamente por 10 dias. Contudo, a partir do terceiro dia de dieta, o herbicida paraquat foi administrado. Deste modo, novos 
grupos de tratamento foram monitorados: grupo controle DPC, grupo com extrato DPC e CTE 15 mg/mL, grupo DPC exposto somente ao 
paraquat e grupo DPC, paraquat e CTE 15 mg/mL. Durante a exposição ao modelo da doença, a mortalidade de cada grupo foi registrada, 
seguida por avaliações comportamentais dos sobreviventes, com testes de geotaxia negativa e campo aberto. Os resultados demostram 
que a adição de CTE 15 mg/mL na dieta reduziu parcialmente a mortalidade das moscas ao longo dos dias de tratamento, uma vez que os 
grupos com CTE 15 mg/mL apresentaram maior mortalidade em relação ao controle. Nos estudos comportamentais, observou-se que a 
administração do CTE 15 mg/mL reduziu o tempo de escalada das moscas em comparação aos grupos com administração do herbicida. No 
teste de campo aberto, não foram observadas diferenças significativas entre os tratamentos quanto ao número de cruzamentos. Assim, 
este estudo apresenta informações importantes sobre o impacto da administração do extrato CTE 15 mg/mL na sobrevivência e no 
comportamento locomotor das moscas. 
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Astringency is perceived as a tactile and diffuse sensation characterized by roughness, puckering and tightening in the mouth [1].It is an 
essential aspect of the sensory experience in various products rich in polyphenols, such as red wine and tea. In this type of products, 
astringency is desirable in moderate levels. However, in other products such as fruits and vegetables, excessive astringency can lead to 
consumer rejection [3].  
 
Polyphenols, abundant in plant-based foods, are well-known for their health benefits products and are divided into three major families: 
non-flavonoids, flavonoids, and tannins [6]. Anthocyanins are among the subgroup of the flavonoids family were they contribute not only 
to the color changes seen in response to pH variations[5], but also to the perception of astringency. 
 
Clitoria ternatea L., or butterfly pea flower, is recognized for its vivid blue color, which changes to light pink in mildly acidic solutions while 
remaining blue in neutral or basic environments [4]. Native to Southeast Asia, this plant is rich in ternatins, a type of (poly)acylated 
anthocyanins [7]. Traditionally, tea made from the butterfly pea flower has been consumed for its medicinal properties [7]. Known for its 
herbal flavor, often compared to black tea and coffee [2], the tea can also induce astringency, which is commonly reduced with the addition 
of lemon and honey [2].  
 
!ƭǘƘƻǳƎƘ ǎŜƴǎƻǊȅ ŀƴŀƭȅǎƛǎ Ƙŀǎ ŜȄǇƭƻǊŜŘ ŀƴǘƘƻŎȅŀƴƛƴǎΩ ǊƻƭŜ ƛƴ ŀǎǘǊƛƴƎŜƴŎȅΣ ǘƘŜǊŜ ǊŜƳŀƛƴǎ ŀ ƎŀǇ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ƳƻƭŜŎǳƭŀǊ mechanisms 
behind astringency perception within this polyphenol group. To address this, the study examined how compounds from butterfly pea tea 
interact with different oral components at neutral and acidic pH levels. Using a cell-based model that includes main oral constituents 
involved in astringency perceptionτhuman saliva, the mucosal pellicle, and an oral cell line (HSC-3). The results showed stronger 
interactions with oral cells, while the presence of salivary proteins reduced these interactions. Additionally, polyphenols with higher levels 
ƻŦ ˊ-coumaroyl residues exhibited stronger binding to the oral models, whereas those with more rhamnose residues demonstrated weaker 
interactions. This effect was most noticeable in acidic conditions, suggesting that an acidic environment enhances these compounds' 
binding ability without affecting their interaction with oral constituents. 
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Phlorotannins are phenolic compounds exclusive from brown macroalgae that have raised much interest due to their versatile bioactive 
properties. However, considering diet as the main entry route of these compounds into our organism, it is necessary to take in account 
the degree of biotransformation they may undergo while crossing the gastrointestinal tract. Indeed, similar to what happens with land 
Ǉƭŀƴǘ ǇƘŜƴƻƭƛŎǎΣ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ ŘƛƎŜǎǘƛƻƴ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ǘƻ ŀŦŦŜŎǘ ǇƘƭƻǊƻǘŀƴƴƛƴǎΩ ǎǘŀōƛƭƛǘȅ ώмϐΦ Lƴ ǘƘƛǎ ŎƻƴǘŜȄǘΣ ŎȅŎƭƻŘŜxtrin-assisted 
extraction can offer an effective strategy for protecting these compounds from the moment they are extracted until the moment they are 
exposed to the harsh conditions of the digestive system, providing a controlled release in more advanced stages of the GI tract.  
Lƴ ǘƘƛǎ ǿƻǊƪΣ ǎŜǾŜǊŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ ʴ- ŀƴŘ ʲ-cyclodextrins were used during the aqueous-microwave extraction of phlorotannins from 
Fucus vesiculosus, and the resulting extracts were submitted to a simulated gastrointestinal digestion protocol. Overall, increasing 
cyclodextrin concentrations during the extraction resulted in higher extraction yields, and slight alterations in the total phlorotannin 
content. Likewise, higher concentrations of cyclodextrin resulted in reduced loss of total phlorotannins along the different gastrointestinal 
ŘƛƎŜǎǘƛƻƴ ǎǘŀƎŜǎΣ ǿƛǘƘ ʲ-cyclodextrin showing the highest protective potential. In fact, this cyclodextrin was able to prevent close to 100% 
of the total phlorotannin content loss in both oral and gastric phases, and approximately 35% of their loss in the intestinal phase. This 
ǎǳƎƎŜǎǘǎ ŀƴ ƛƴŎǊŜŀǎŜ ƻŦ ǘƘŜ ŎƻƳǇƻǳƴŘǎΩ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ǊŜǎƛŘŜƴŎŜ ǘƛƳŜ ƛƴ ǘƘŜ ƛƴǘŜǎǘƛƴŀƭ ƭǳƳŜƴΣ ƭƛƪŜƭȅ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ǎǳǎǘŀined-release 
properties of cyclodextrins.  
FinallȅΣ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ ʲ-cyclodextrin was tested at a post-extraction stage to estimate its impact on phlorotannins stability along the 
gastrointestinal tract. Interestingly, although post-extraction encapsulation reduced the total phlorotannin content loss compared with 
the non-encapsulated extract, it was less efficient than the extract encapsulated during the extraction, indicating that stronger guest-to-
host interactions are formed between phlorotannins and cyclodextrins during the extraction, possibly due to the increased enthalpy 
generated from the microwave heating.  
hǾŜǊŀƭƭΣ ǘƘƛǎ ǎǘǳŘȅ ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŀǘ ʲ-CD assisted extraction could be a viable approach to ensure a better stability of phlorotannins 
through the gastrointestinal tract, ensuring they reach the intestinal lumen where they will be released and available for absorption.  
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Food innovation requires the development of healthy, tasty and sustainable diets, focusing on minimally processed, nutrient-rich foods 
with appealing sensory qualities and beneficial compounds like polyphenols and fibers. However, some polyphenol-rich products often 
face negative consumer reactions due to unpleasant taste properties, particularly astringency. Astringency is a complex sensory attribute 
characterized by sensations of dryness, roughness, and puckering perceived in the mouth[1]. While balanced astringency can enhance food 
quality, excessive levels lead to consumer rejection. Beyond the well-known interactions of polyphenols with salivary proteins, recent 
research shows that other oral components, including oral cells and the mucosal pellicle, also contribute to astringency perception. Recent 
studies suggest that polysaccharides could modulate astringency by disrupting polyphenol-salivary protein interactions, offering promising 
potential to improve sensory experiences and consumer acceptance of healthy diets [2]. Additionally, vegetables and fruits, which generate 
a large amount of waste during processing (e.g., peels and seeds) could be a valuable source of bioactive compounds, such as pectic 
polysaccharides, that can reduce polyphenol-oral component interactions[3]. 
 
Thus, this study aimed to explore the effect of various pectic polysaccharide fractions from orange peels on disrupting interactions between 
black tea polyphenols and several oral components (salivary proteins, tongue epithelial cells and mucosal pellicle), simulating the typical 
food intake conditions. Using an advanced and representative quaternary cell-based model of the oral cavity, interactions between black 
tea extract (BTE) polyphenols and oral components, including oral epithelial cells (HSC-3 cell line), mucosal pellicle and human saliva, were 
studied. The effect of several polysaccharide fractions obtained from orange peels (e.g., high methyl esterified pectins (HMEP), medium 
methyl esterified pectins (MMEP), low-molecular weight pectates (LMWP), high-molecular weight pectates (HMWP) was evaluated using 
this model. These polysaccharides were obtained by sequential extraction with several solutions, each exhibiting distinct sugar 
compositions. 
 
This work showed evidence that orange peel pectic polysaccharides were able to decrease the interaction between black tea polyphenols 
and different oral components, mainly in the complete oral model (HSC-3-mucin-salivary proteins). The results showed that the 
polysaccharide´s effect can be explained by the structural features of the compounds involved. MMEP and LMWP were among the most 
effective in reducing the interactions of catechins and catechins dimers, including theasinensins and theaflavins. The low molecular weight, 
the highest uronic acid content and the presence of free hydroxyl groups could explain the high reduction ability. In general, 
polysaccharides had the greatest effect on reducing interactions between BTE and glycosylated proline-rich proteins, acidic proline-rich 
proteins, statherin and P-B peptide. Finally, from a circular economy perspective, the reuse of these fruit peels could enhance waste 
management practices within the food industry. 
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The umbrella pine (Pinus pinea L.), native from the Mediterranean basin, is abundant in southwestern Europe. In Portugal, its forest area 
increased by 61% between 1995 and 2015, now covering 193,000 ha [1]. The primary economic product, pine nuts, are highly valued 
internationally, however, nut processing generates large quantities of underutilized by-products, particularly shells, which account for over 
77% of the nut's weight. In Portugal, around 2800 tons of pine nut shells are generated each year, mostly used for biomass, yet they are 
still insufficiently studied and largely unexploited for higher-value applications. A promising path concerning the valorization of this by-
product relates to its use in agriculture/crop production systems. The recent EU efforts to reduce the impact associated with the use of 
synthetic agrochemicals and the incentives towards a transition to a climate neutral economy increased the demand for greener and 
innovative products in this sector [2]. In line with this, this work aimed to evaluate the potential of P. pinea nut shells to be used in 
agriculture as an alternative to synthetic agrochemicals, particularly as i) biostimulant and ii) herbicide. 
 
To obtain isolated fractions rich in metabolites of interest, pine nut shells were submitted to sequential extractions, first with 
dichloromethane (E1) and next with ethanol:water (80:20, v:v) (E2) and the resulting extracts were characterized by GC-MS and HPLC-
DAD-ESI-MSn, respectively.  
The E1 extract was found to be rich in fatty acids such as oleic, linoleic and palmitic acid, and was applied to seeds of purslane, ribwort 
plantain, and clover in varying concentrations (0 to 10 mg/mL), to assess its herbicidal potential. Germination and growth parameters were 
recorded. The E2 extract, found to be rich in flavonoid compounds namely chrysine derivatives and crisoeriol, was then evaluated for its 
biostimulant activity on tomato and wheat germination and seedling development (0 to 1 mg/mL).  
 
At higher concentrations, the E1 extract significantly impacted purslane growth, reducing its length and biomass by 28% and 20%, 
respectively. In ribwort plantain, E1 primarily affected seedling biomass, with notable reductions in length observed only at the highest 
concentration. Regarding germination rate, the E1 extract completely inhibited purslane germination and reduced ribwort plantain 
germination by 70%, while clover germination was unaffected. Regarding the E2 extract, it enhanced root and shoot growth, as well as 
biomass in tomato and wheat seedlings, even at the lowest concentration, although it did not influence germination rates. These findings 
provide valuable insights into the valorization of this underutilized by-product, aligning with the EU's goals for greener agricultural 
practices, and supporting the further exploration of pine nut shells in high-value applications. 
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Os cogumelos são ricos em proteínas, hidratos de carbono, vitaminas e minerais, com baixo teor de gordura, oferecendo vários benefícios 
funcionais. A fermentação láctica, além de prolongar a vida útil desta matriz sem conservantes, melhora as características sensoriais e 
pode aumentar a funcionalidade do alimento pela formação ou extração de compostos bioativos [1-3]. Resíduos de Agaricus brunnescens 
foram colocados em fermentação durante 7 dias a 20ºC, usando a Lactobacillus plantarum, após o qual foram desidratados durante 24 
horas a 40ºC (cogumelos fermentados, F). Os não fermentados (NF) foram secos durante 72 horas (a 40ºC). Para a incorporação das 
farinhas de F e NF na massa penne, foram utilizados três níveis de substituição da sêmola de trigo (ST), 1%, 5% e 10 %. Amostra controlo 
(100% ST). Parâmetros de a cor, teor de humidade, pH, viscosidade e capacidade de retenção de água (CRA), retrogradação, tamanho das 
partículas, tempo de cozedura ótimo, perda de sólidos, poder de intumescimento e textura foram estudados namassa crua e cozinhada. 
O aumento na % de farinha de cogumelo (F e NF) resultou num escurecimento mais acentuado da massa, especialmente nas formulações 
com maior teor de farinha. As massas contendo farinha F apresentaram valores de pH significativamente mais baixos. Verificou-se também 
que as massas enriquecidas com as farinhas de cogumelo (F e NF) exibiram maior capacidade de retenção de água. No entanto, o tempo 
de cozedura e a firmeza das amostras diminuíram proporcionalmente com o aumento da quantidade de farinha, especialmente nas 
amostras contendo farinha de cogumelo F. Este fenómeno foi atribuído à diluição do amido, corroborado pelas análises de viscosidade e 
poder de intumescimento das misturas de sêmola e farinha de cogumelo. A perda de sólidos durante a cozedura aumentou com a adição 
de farinha de cogumelo, particularmente nas formulações com 10% de farinha de cogumelo F, embora não tenham sido observadas 
diferenças significativas no poder de intumescimento entre as amostras. As propriedades físico-químicas das farinhas enriquecidas com  
cogumelos demonstram grande potencial, havendo uma notória melhoria de algumas propriedades reológicas importantes para o 
desenvolvimento de novos produtos alimentares mais saudáveis e sustentáveis.  
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In coffee production, a large portion of by-products is discarded and left unutilized. Adding value to these by-products is essential to 
minimize waste and create additional income streams. Coffee pulp, produced during the first stage of wet coffee processing, can become 
an environmental hazard when improperly disposed of in large quantities due to its phytotoxicity and high organic load [1]. 
Having in view the use of this by-product for food purposes this study aimed to analyse centesimal composition (by AOAC methods) [2], 
sugar content (by HPLC-ELSD) [3], vitamin E (by HPLC) [4] and antioxidant activity (by spectrophotometric methods) [5] of dried coffee pulp 
provided by Quinta do Avô João, a coffee producer from S. Miguel, Azores, Portugal. 
A relatively high percentage of total mineral content (~10.6%) and protein (~10.1%) suggests that coffee pulp is rich in essential minerals 
and a potential source of protein. A very high fiber content (~52%) is one of the highest valuable aspects of coffee pulp, most of which is 
insoluble dietary fiber (~44.4%) with an important role in promoting digestive health. 
With low values to total sugar content (~5%) and total fat (~1.6%) turn the use of coffee pulp an attractive ingredient for healthy food 
applications. 
¢ƘŜ ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘ ŦƻǊ ŀƴǘƛƻȄƛŘŀƴǘ ŀŎǘƛǾƛǘȅΣ 5ttIω- Scavenging Activity (~21.49 mg TE/g dw) and Ferric Reducing Antioxidant Power 
(~487.47 µmol FSE/g dw) indicates that coffee pulp is reach in bioactive compounds as phenolic compounds (~45.9 mg CAE/g dw) and 
flavonoids (~21.7 mg CE/g dw) and others antioxidants, such as vitamin E (~75.7 mg/100 g).  
In summary, the results indicate that coffee pulp reveals a significant nutritional and antioxidant potential. Phenolic and flavonoid content, 
along with high vitamin E levels, give it strong antioxidant properties that can be leveraged in various industries, from food and 
nutraceuticals to cosmetics. Additionally, the high fiber and moderate protein content make it a versatile ingredient for functional food 
products and sustainable agricultural practices. By transforming coffee pulp from waste into valuable products, it holds great promise for 
both economic and environmental sustainability. 
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Para impulsionar bioeconomias sustentáveis, é crucial integrar materiais vegetais desperdiçados como recursos valiosos. Explorar suas 
aplicações e adotar princípios de economia circular são ações essenciais para maximizar sua contribuição as ações de desenvolvimento 
sustentável [1]. Neste sentido, o objetivo deste estudo centrou-se na caracterização fenólica e bioativa do extrato hidroetanólico de três 
subprodutos vegetais amplamente produzidos: casca de cebola (Allium cepa L.), couve (Brassica oleracea L.) e courgette (Cucurbita pepo 
L.), assim como na caracterização nutricional do respetivo resíduo resultante do processo de extração. O perfil individual de compostos 
fenólicos do extrato foi determinado por LC-DAD-ESI-MSn e a caracterização da bioatividade por meio de testes in vitro de atividade 
antioxidante (TBARS e DPPH), atividade antidiabética (inibição da h-glicosidase e h-amilase) e atividade antimicrobiana (antibacteriana e 
antifungica). O valor nutricional do resíduo proveniente do processo de extração foi caracterizado em termos de cinzas, gorduras, fibras 
dietéticas totais, solúveis e insolúveis, e proteína bruta e total através de métodos oficiais de análise AOAC, bem como a identificação do 
perfil de aminoácidos a partir de métodos cromatográficos. O extrato hidroetanólico da mistura dos subprodutos vegetais evidenciou um 
perfil individual de compostos fenólicos rico em quercetina glicosilada ([M-H-] em m/z 625) e uma capacidade bioativa promissora, 
evidenciada por uma atividade antioxidante com valores de EC50 de 165 ± 2 ˃g/mL no ensaio de DPPH e de 309 ± 14 g˃/mL no ensaio de 
TBARS. Na atividade antidiabética, observou-se uma inibição significativa da h-glicosidase, com IC50 de 381 ± 28 ˃g/mL. Em relação à 
atividade antibacteriana, o extrato mostrou valores de concentração mínima inibitória e concentração mínima bactericida similares ao 
controlo E221 (sulfito de sódio). No que concerne ao resíduo da extração, o conteúdo de fibras totais e proteínas foram as macromoléculas 
maioritárias identificadas, com 53,6 ± 2%, sendo composto principalmente por fibras insolúveis, e 18,49 ± 1,01% para proteína real e 18,7 
± 0,7 para proteína bruta. Adicionalmente, o resíduo apresentou um conteúdo de aminoácidos essenciais bastante promissor, com 65,88 
± 3,27 mg/g de peso seco. Estes resultados permitiram identificar possíveis vias de valorização para estes subprodutos vegetais, onde o 
extrato e o respetivo resíduo de extração podem ser reintroduzidos na indústria alimentar como ingredientes com propriedades 
nutricionais e bioativas, contribuindo para o Plano de Ação da Economia Circular proposto pela União Europeia, focando-se nas estratégias 
ŘŜ άwŜǎƝŘǳƻ ½ŜǊƻέΦ tŀǊŀ ŀƭŞƳ ŘƛǎǎƻΣ ŀǾŀƭƛŀǊ ƻǎ ŜŦŜƛǘƻǎ ŎƻƳōƛƴŀŘƻǎ ŘŜǎǎŜǎ ǎǳōǇǊƻŘǳǘƻǎ ǎǳǇǊƛƳŜ ƻǎ ŘŜǎŀŦƛƻǎ Řŀ ǎǳŀ ǎŜǇŀǊŀœńƻ ŘǳǊante o 
processo de descarte de resíduos na indústria de processamento de alimentos e, desta forma, viabilizar um possível crescimento 
económico por parte do setor.  
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El selenio (Se) es un micronutriente esencial para la salud humana, que desempeña un papel crucial como componente de diversas enzimas 
y proteínas implicadas en la defensa antioxidante y la regulación inmunitaria. En pequeñas cantidades, el Se puede mejorar el rendimiento 
y la calidad de las plantas y modular los genes que responden al estrés [1-3]. Sin embargo, los alimentos vegetales cultivados en suelos 
deficientes en Se contienen inevitablemente bajos niveles de este micronutriente. Este estudio pretende abordar este problema al 
biofortificar microvegetales de guisante (Pisum sativum L.) mediante el tratamiento de las semillas con Se. El priming de semillas es un 
método rentable y ecológico para biofortificar plantas comestibles, promoviendo una germinación uniforme y una rápida emergencia, lo 
que conduce a una mejora de los rendimientos en ambientes estresados. 
 
En este experimento, las semillas se sometieron a tratamientos de nutri-priming utilizando soluciones de 25-100 µM de Se durante 6 y 12 
h, con selenato de sodio como fuente de Se debido a su mayor translocación a las partes aéreas en comparación con el selenito de sodio. 
Las semillas con hidro-priming y las que no recibieron priming sirvieron de control. Tras el tratamiento, un lote de semillas se sometió a 
pruebas de fuga de electrolitos, mientras que otro se cultivó en un invernadero para producir microvegetales de guisante. La tasa de 
emergencia y los parámetros morfológicos se controlaron diariamente. Tras la cosecha, se midieron la biomasa y la longitud de las raíces 
de los microvegetales, y se analizó el contenido de Se y otros minerales en las raíces y las partes aéreas mediante espectrometría de 
absorción atómica. Además, se cuantificaron los niveles de clorofila, azúcares solubles, ácidos orgánicos, fenoles totales y actividad 
antioxidante en las partes aéreas mediante técnicas colorimétricas y de cromatografía líquida y ensayos in vitro [4].  
 
El tratamiento de las semillas influyó en la emergencia y el crecimiento de los microvegetales de guisante. El tratamiento de priming de 6 
h fue más prometedor que el de 12 h en términos de rendimiento agronómico y acumulación de biomasa por planta. Sin embargo, el 
control sin priming mostró la mayor tasa de emergencia. A pesar de ello, el priming con Se aumentó significativamente las concentraciones 
de este micronutriente en las partes aéreas de los microvegetales, confirmando la eficacia de esta estrategia de biofortificación. Estos 
resultados subrayan la importancia de equilibrar la producción de biomasa con la acumulación de Se para optimizar los protocolos de 
producción, contribuyendo en última instancia al desarrollo de alimentos enriquecidos con Se. 
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Ricos em compostos bioativos, os cogumelos são uma fonte natural de moléculas com uma vasta gama de benefícios para a saúde. 
Nomeadamente, o ergosterol tem a capacidade de reduzir a absorção de colesterol ao competir com o colesterol exógeno devido à sua 
similaridade estrutural. Além disso, estudos recentes identificaram estatinas em certas espécies de cogumelos. Esses compostos, como a 
pravastatina e a lovastatina, inibem a enzima principal na síntese de colesterol no fígado [1]. Esta dupla ação de redução da absorção e 
inibição da produção endógena de colesterol pode acrescentar um valor significativo no potencial dos cogumelos na saúde cardiovascular. 
Além disso, o mercado de produção de cogumelos continua a crescer levantando uma grande questão de sustentabilidade, uma vez que 
até 20% da sua produção é descartada por não cumprir os parâmetros de comercialização, surgindo uma necessidade urgente de inovação 
na utilização de subprodutos da indústria de cogumelos comestíveis [2]. 
 
O projeto Mush4Chol pretende apresentar uma solução inovadora e promissora que consiste na exploração exaustiva de bio-resíduos de 
cogumelos para obter extratos ricos em compostos hipocolesterolémicos para obter uma formulação que iniba tanta a síntese quanto a 
absorção do colesterol para diversos fins económicos. Este trabalho teve como objetivo a otimização da extração assistida por ultrassons 
de ergosterol e estatinas, a partir de residuos de duas variedades de Agaricus bisporus, utilizando três variáveis independentes: tempo (t, 
minutos), solvente (S, % de metanol/etanol) e potência (P, W), utilizando um desenho composto central circunscrito com cinco níveis, 
aplicando a metodologia de superfícies de resposta (RSM), que resultou em 25 pontos de extração. O rendimento de extração e a 
concentração de ergosterol e estatinas foram as respostas obtidas, tendo os compostos-alvo sido identificados e quantificados por HPLC-
UV. Os pontos ótimos que maximizam o rendimentos nos compostos-alvo foram determinados e embora se trate da mesma espécie, as 
condições para otimizar a extração dos compostos hipocolesterolémicos-alvo nas duas variedades de cogumelo diferiram. Ainda assim, 
quer o ergosterol quer a pravastatina foram identificadas nos 25 extratos obtidos.  
 
Para representar uma abordagem de zero desperdício, os resíduos de extração restantes serão reciclados como substrato rico em 
nutrientes para cogumelos, promovendo uma economia circular, um dos objetivos do projeto Mush4Chol, no qual este trabalho se insere. 
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En el contexto europeo, los países que lo integran tienen el propósito de cumplir con la Agenda 2030 y con los objetivos de desarrollo 
sostenible (ODS) y en los últimos años se ha producido un aumento muy significativo de la demanda de información sobre los impactos 
ambientales y las acciones de mejora hacia la sostenibilidad de las empresas e instituciones. Para establecer el nivel general de 
sostenibilidad ambiental que presentan organismos, empresas e instituciones, se pueden utilizar diversas herramientas, una de ellas es el 
plan de sostenibidad ambiental.  
 
En la actualidad, un Plan de Sostenibilidad Ambiental (PSA) [1] es un estudio que se desarrolla con el fin de establecer objetivos medibles 
y realistas que vayan superando los diversos impactos ambientales derivados [2] y que esté acorde con los (ODS). 
 
Para la realización de un PSA, es necesario hacer una evaluación de impacto ambiental y social, de las operaciones y procesos de la 
empresa; se ha de integrar las tecnologías sostenibles, realizar una gestión eficiente de recursos, posteriormente identificar los objetivos 
y metas y finalmente establecer un sistema de evaluación continua para realizar medidas del progreso hacia los objetivos establecidos. 
 
En este trabajo nuestro propósito es incorporar el tópico de PSA, mediante una actividad teórico-práctica en la formación de estudiantes 
universitarios en grados de ciencias y de ingeniería. Se trata de ir adecuando el contenido, metodología y actividades a las exigencias 
formativas y competenciales de sus estudios. En dicha propuesta se trabajará con la metodología de trabajo en equipo en el que cada 
ŜǎǘǳŘƛŀƴǘŜ ǎŜ ƛƳǇƭƛǉǳŜ ŀŎǘƛǾŀƳŜƴǘŜ Ŝƴ ǎǳ ŀǇǊŜƴŘƛȊŀƧŜ ȅ ǎŜ ǇǊŜǇŀǊŀǊłƴ ǇŀǊŀ Ŝƭƭƻ ǳƴŀ ŎƻƭŜŎŎƛƽƴ ŘŜ άŦƛŎƘŀǎ ŘƛŘłŎǘƛŎŀǎέ [3]. 
 
Este estudio se orientará en dos vertientes de interés, la empresarial y la institucional. Como actividad previa, el/la docente aportará 
información sobre lo que es un PSA y la importancia de realizarlo, junto con diversos recursos web de apoyo, que ellos podrán ir 
completando justificadamente. Se les aportará ejemplos de PSA de empresas que proponen, por ejemplo, energías renovables en 
sustitución de otros tipos de energía anteriormente utilizadas. De similar manera se les mostrará ejemplos de PSA de universidades que 
proponen mejoras, por ejemplo, en los laboratorios de química o en la recogida de residuos.  
 
Cada equipo de trabajo presentará un informe en el que se muestre el grado de comprensión de conocimientos en general y de aspectos 
teóricos y prácticos en este tópico. Como actividad práctica, cada grupo presentará un plan de sostenibilidad ambiental con datos de una 
comunidad autónoma o de una universidad, en el que debe incluirse una propuesta justificada de mejoras en términos de sostenibilidad 
ambiental y en relación con los ODS.  
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Macroalgae based sorbents have been explored as a more sustainable alternative technology for the removal and recovery of Critical Raw 
Materials (CRMs) [1], where Rare Earth Elements (REEs) are included. The scale-up of this technology implies different stages, such as the 
growth and cultivation of macroalgae. Moreover, their application at the industrial level requires further knowledge of the sorption process 
under relevant industrial-related conditions, such as the presence of competing ions and the presence of nutrients. There is also a need to 
apply certified methods such as Life Cycle Analysis (LCA) [2] to measure the environmental burden that this technology would represent.  
 
Therefore, the present study focused, first, on a mixture that intended to mimic effluents or contaminated waste streams from industries 
producing, for example, fluorescent lamps or from mining activities. A comparison between the efficiency of the simultaneous uptake of 
Y, La, Nd, Eu, Gd and Dy (REEs) from an equimolar mixture also containing the classical contaminants Hg, Cd, Pb and As by Ulva lactuca 
and Gracilaria gracilis applied as living and non-living biomass was evaluated. Batch sorption experiments were run for 72 h, at previously 
optimized values of salinity (10) and pH (7.8 ς 8.0) by contacting 5 g of living macroalgae, or the corresponding dried mass, with natural 
seawater spiked with the contaminants under study, at 800 rpm.  
 
As and Cd were always less removed from the solution, while the REEs, Hg and Pb were removed, generally over 80 % for living biomass. 
After, to the same mixture of contaminants, living Gracilaria gracilis was selected to be exposed for 48 h, in a experimental design obtained 
by Box-Behnken Design (BBD) of 3 factors, where the initial concentration of the contaminants (1, 3 and 5 µmol/L), mass of the sorbent 
(2, 8 and 14 g/L), and concentration of nutrients (0 µg/L P /0 µg/L N; 100 µg/L P/ 500 µg/L N; 200 µg/L P /1000 µg/L) were evaluated for 
their impact on the biosorption process. Removal profiles of the elements plus response surface methodology analysis, revealed that the 
sorption of these contaminants was not significantly affected by the presence of nutrients.  
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Porous carbon materials have been extensively used in various fields, due to their porous structure and high specific surface areas that 
lead to high efficiencies in the adsorption of compounds, such as the removal of emerging pollutants [1]. Carbons can be prepared by 
carbonization of polymers to obtain inorganic-free carbon with fine-tune properties defined by the manufacture of the polymer [2,3]. In 
this study, a DLP 3D printer was used to synthesize the carbon-derived photopolymer (developed by EtzoldLab) to use in the adsorption of 
2-nitrophenol and 4-nitrophenol (2-NP and 4-NP, respectively), as model pollutants. The monolith-structured polymer (PPP) was subjected 
to a thermal treatment that involved two stages: 1) pre-oxidation (air, 300ºC, 6 h, 10ºC/min), and 2) pyrolysis (N2, 850ºC, 80 min, 4ºC/min), 
to obtain the carbon material (CPPP). To improve its textural properties, a physical activation with steam was performed in the final stage, 
obtaining the activated carbon (A-CPPP). Subsequently, sorption isotherms and kinetic analyses have been carried out in an orbital shaker 
(25ºC, 120 rpm, 72 h) using stock solutions of 2-NP and 4-NP (20-200 mg/L), employing both powdered carbon materials. The 
characterization and yields of the materials are shown in Table 1. Starting from a low porosity polymer, carbons with a high specific surface 
area have been successfully synthesized, and further enhanced through steam activation. The kinetic profiles of 2-NP and 4-NP have 
revealed that the adsorption rate increases when A-CPPP is used as adsorbent, reaching the equilibrium capacity at 6 h. Similarly, A-CPPP 
material provides much higher adsorption capacities for the same initial concentration of 2-NP and 4-NP (Fig.1), probably due to its higher 
porosity. On the other hand, the adsorbate has higher affinity for 2-NP, a compound with lower solubility in aqueous media, probably due 
to hydrophobic interactions between the apolar surface of the carbon and 2-NP. Different models were used for fitting the sorption 
isotherm and kinetics. Alternatively, experiments performed with a mixture of 2-NP and 4-NP revealed a decrease in the adsorption 
capacity for each NP compared to the single solute system, exhibiting adsorbent saturation at high concentrations. In addition, the reuse 
of activated carbon was tested. The regeneration efficiency of 4-NP by using ethanol was 80% after the first regeneration cycle. 
 

Table 1. Characterization of carbon materials and yield obtained during their preparation. 
Material SSABET (m2/g) C (wt.%) H (wt.%) O (wt.%) aRemaining (wt.%) Yield (wt.%) 

PPP 94 70.8 ± 0.8 6.80 ± 0.09 19.4 ± 0.1 3.00 - 
CPPP 512 95.6 ± 2.1 0.49 ± 0.08 1.86 ± 0.03 2.05 21.9 

A-CPPP 886 95.7 ± 1.3 0.53 ± 0.01 0.97 ± 0.07 2.80 8.8 
 a 100 (wt.%) ς C (wt.%) ς H (wt.%) ς N (wt.%) ς S (wt.%) ς O (wt.%) 

 

  
Fig.1. Adsorption capacities of CPPP and A-CPPP at initial 20, 50 and 100 mg/L of 2-NP and 4-NP. 
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The increasing demand for Rare Earth Elements (REE) in advanced technologies, coupled with their limited availability from traditional 
mining, has intensified the search for sustainable recovery methods [1]. Magnetic nanomaterials, such as spinel ferrite nanoparticles, offer 
an efficient solution for REE extraction from contaminated waters, with the added advantage of magnetic separation. However, optimal 
operating conditions for these materials, especially in mixed REE systems, remain underexplored [2]. This study employs Response Surface 
Methodology (RSM) to investigate the sorption efficiency of MnFe2O4 nanoparticles under varying conditions of pH (4ς8) and sorbent mass 
(20ς180 mg/L), for a mixture of 9 REE (Y, La, Ce, Pr, Nd, Eu, Gd, Tb, Dy, with individual concentrations of 1ς5 ˃ mol/L), in water samples 
with differing salinity levels (NaCl: 0ς30 g/L). Response surfaces for all REE were elaborated and the example for Nd is given in Fig. 1. The 
sorption of behavior of this element is representative of most other elements tested. Results indicate that a higher pH (6ς8) enhances REE 
uptake due to favorable surface charge interactions. Total removal was observed for lower REE concentrations using 151 mg/L of sorbent, 
with Y being the least effectively removed. At higher concentrations (5 m˃ol/L), near-complete removal was achieved, except for Y and La. 
Salinity had a minimal impact (<10 %) on sorption efficiency, attributed to the large sorbent mass employed. Additionally, increasing both 
sorbent mass and initial REE concentration led to faster sorption kinetics. Desorption studies showed that the material can be used up to 
5 times without loss in efficiency. These findings highlight the potential of MnFe2O4 nanoparticles for practical applications in REE recovery, 
paving the way for future work in real-world settings. 

 
 

Fig.1. Removal (%) of neodymium (Nd) in a mixture of 9 Rare Earth Elements by MnFe2O4 nanoparticles. Results obtained show the 
removal for a pH of 4 (left), 6 (center) and 8 (right). 

 
 
Acknowledgments 
João Pinto thanks FCT/MCTES (Fundação para a Ciência e Tecnologia and Ministério da Ciência, Tecnologia e Ensino Superior) for his PhD grant (ref. 
https://doi.org/10.54499/2020.05323.BD) Bruno Henriques thanks FCT (Fundação para a Ciência e Tecnologia) for funding through the Scientific 
Employment (Ref. 10.54499/CEECIND/03511/ 2018/CP1559/CT0032). 

 
References 
[1] Liu, S.L., Fan, H.R., Liu, X., Meng, J., Butcher, A.R., Yann, L., Yang, K.F., Li, X.C. Ore Geol Rev 157, 105428 (2023). 
[2] Soufi, A., Hajjaoui, H., Elmoubarki, R., Abdennouri, M., Qourzal, S., Barka, N. Applied Surface Science Advances, 6, 100145 (2021). 

 
  



AMB05 

69 

Application of magnetic Nanoparticles for the removal of Microplastics from aquatic systems  
 

Sílvia D. Martinho1,2, Inês Pereira1, Maria Freitas1, Olga M. Freitas1, Virgínia Cruz Fernandes1 *, Sónia A. Figueiredo1, 
Cristina Delerue-Matos1 

1REQUIMTE/LAQV, Instituto Superior de Engenharia do Porto, Instituto Politécnico do Porto, Rua Dr. António Bernardino de 
Almeida 431, 4249-015 Porto, Portugal  

2Departamento de Química e Bioquímica, Faculdade de Ciências, Universidade do Porto, 4169-007 Porto, Portugal 
*Corresponding author email: vcf@isep.ipp.pt  

 
Plastics are one of the most widely used materials in society, with a rapid exponential increase in global production since 1950, according 
to the World Health Organization (2019), making them one of the biggest threats to ecosystems due to inappropriate disposal [1,2]. The 
effects of natural processes that plastics undergo in the environment, such as UV radiation, physical abrasion, chemical reactions, and 
biodegradation, lead to the formation of tiny plastic particles (size less than 5 mm) known as microplastics (MPs), which are widespread in 
the environment [2,3]. 
The physical and chemical alterations in MPs due to weathering agents enhance their capacity to interact with various pollutants (e.g., 
pesticides, pharmaceuticals, heavy metals, polychlorinated biphenyls, and polycyclic aromatic hydrocarbons), increasing their ability to 
adsorb and transport these contaminants, raising concerns about their presence in the environment [2]. In recent years, reports of MPs 
presence in marine environments have significantly increased. Also, their interactions and deposition in surface waters, freshwater, and 
wastewater, alongside their presence in bottled water have been documented [1]. 
Wastewater treatment plants are a significant MP pollution source. Despite the high removal rates of MPs (between 64 to 94%, depending 
on the treatment), conventional treatments have proven insufficient to fully address this issue [1,4]. Researchers have focused on exploring 
different approaches to developing an efficient, sustainable, and cost-effective quaternary treatment to tackle the MP problem. The 
application of magnetic particles to remove MPs has emerged as a promising approach [5] due to its fast processing time, low investment, 
efficiency, sustainability, and the possibility of reusing magnetic particles [6]. Preliminary studies were conducted with 3 types of MPs 
(polyamide nylon 6, polymethylmethacrylate, polytetrafluoroethylene) and magnetic iron oxide nanoparticles (NPs) with different coating 
layers. This approach reveals promising, as removal efficiencies higher than 80% were obtained for most of the MP/NPs systems.  
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The rapid expansion of industrial activity and global population growth has led to the continuous discharge of pollutants, mainly from 
mining, refining and pharmaceutical industries, into the environment.[1] Water pollution by inorganic pollutants, including metal ions, 
oxyanions/cations, and radioactive substances, poses a significant threat to the environment, aquatic organisms, and human health. The 
toxicity, carcinogenicity, and persistence of these pollutants highlight the urgent need for efficient water remediation strategies.[2] 
Adsorption has emerged as one of the most promising methods, offering simplicity, cost-effectiveness, and energetic efficiency.[3] Among 
the recent advances in this field is the development of MOF-Derived Porous Carbons (MDPCs), a novel class of materials obtained through 
the carbonization of Metal-Organic Frameworks (MOFs) under inert atmosphere resulting in uniform metal/metal oxide nanoparticles 
distributed in the ligand-derived carbon matrix. MDPCs feature high specific surface areas, tunable porosity, non-toxicity, and ease of 
preparation. Their potential as adsorbents is further enhanced when prepared with superparamagnetic properties, enabling magnetic 
separation for practical use in water treatment systems.[4] 
In parallel, there is growing interest in valorising industrial waste as part of Circular Economy strategy. Solid wastes are potential recyclable 
resources with enormous economic value and their valorisation into value-added products is highly needed. Chars, obtained from the 
thermal decomposition of wastes, have attracted the scientific community due to its low cost, sustainable preparation, wide availability of 
feedstocks and excellent adsorption capacities for water pollutants. Magnetic waste-derived chars offer considerable promise due to their 
availability, eco-friendly synthesis, and effective pollutant removal capabilities.[5] 
This work focuses on the development of porous carbon-based materials derived from MOFs and industrial wastes from cork industry for 
the removal of inorganic water pollutants. The materials were characterised by solid-state techniques, namely FTIR, SEM/EDS, PXRD, N2 
adsorption-desorption isotherms, and zeta potential analysis, allowing to confirm the successful preparation of the materials. The 
adsorptive performance of these materials was evaluated, demonstrating their potential for sustainable water remediation applications. 
The durability of the adsorbents was investigated through consecutive cycles by adsorption-desorption procedures. 
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Mediante el Análisis del Ciclo de Vida (ACV) se evalúa el impacto ambiental desde las materias primas hasta el final de proceso, pasando 
por diferentes etapas del producto, fabricación, uso y fin de vida. Es una herramienta para evaluar y mejorar el impacto ambiental tanto 
de procesos como de productos. Este estudio se realiza con el software SimaPro que hace una comparación de los aspectos 
medioambientales de un producto según la norma ISO 14040. [1] 
 
El nuevo reglamento europeo 2024/573 sobre los gases fluorados de efecto invernadero [2] introduce nuevas restricciones en el uso de 
refrigerantes, de forma que los gases refrigerantes deberán tener un PCG inferior a 150. Este trabajo analiza la influencia de diferentes 
refrigerantes, más concretamente R4 (R410A) y R5 (R454B), que se utilizan en bombas de calor geotérmicas (BCG). El primero tiene un 
potencial de calentamiento global (PCG) elevado de 2088, mientras que el segundo es de 466. La composición de estos refrigerantes está 
formada por distintos porcentajes de otros compuestos (Tabla 1), que se basan en las siguientes reacciones químicas: 
Refrigerante R1 : CH3Cl + 2 HF Ҧ CH2F2 + HCl + H2 
Refrigerante R2 : 2 CHCl3  + 5 HF Ҧ C2HF5 + 6 HCl  
Refrigerante R3 : C3H5Cl + 4 HF Ҧ C3H2F4 + HCl + 3 H2 

 
Tabla 1. Composición refrigerantes 

Composición R1 R2 R3 

R410A (R4) 
R454B (R5) 

50.0% 
68.9 % 

50.0% 
- 

- 
31.1% 

  
Algunas alternativas transitorias al uso del R410A han pasado por refrigerantes como el R454B. La figura 1 define en SimaPro el refrigerante 
R5, que se corresponde con este último, en función de los refrigerantes R1 y R3. El primer paso del ACV es definir el análisis de inventario 
tanto de los componentes de la BCG como de los refrigerantes estudiados, y después de evaluar las diferentes fases (funcionamiento, 
desmantelamiento,Χ) se procede al análisis de distintos sistemas. Finalmente, se lleva a cabo el análisis de impacto en función o bien de 
las diferentes categorías intermedias o bien de los daños finales.  

 
Fig.1. Definición de R5 en SimaPro 

 
 
A partir del estudio de los diferentes refrigerantes en la bomba de calor geotérmica, se ha concluido a través del análisis de ciclo de vida 
que el menos contaminante es el R5 (R454B), especialmente en términos de agotamiento de la capa de ozono, con una diferencia del 
200%. En otros ámbitos como el impacto en la ecotoxicidad marina y terrestre, la acidificación o la eutrofización también se observan 
ligeras mejoras entorno al 1%. 
 
Agradecimientos 
Este trabajo es parte del proyecto TED2021π129982BπI00 financiado por MCIN/AEI/10.13039/501100011033 y por la Unión Europea 
άNextGenerationEUέ/PRTR. 

 
Referencias 
[1] UNE 14040:2006 de gestión ambiental-Análisis de Ciclo de Vida-Definición de objetivo y alcance y el análisis del inventario. (ISO 14040:2006) 
[2] Reglamento (UE) 2024/573 del Parlamento Europeo y del Consejo de 7 de febrero de 2024 sobre los gases fluorados de efecto invernadero, por el 

que se modifica la Directiva (UE) 2019/1937, y se deroga el Reglamento (UE) 517/2014. 

 
  



AMB08 

72 

 
Green processes to valorize Paulownia wood based on deep eutectic solvent (DES) 

 
Fernando Rodríguez-Rebelo1,2, Beatriz Rodríguez-Martínez1,2, 

Pablo G. Del-Río1,2,3, Maurice N. Collins3,4, Gil Garrote1,2,and Beatriz Gullón1,2 

1 Universidade de Vigo, Departamento de Enxeñaría Química, Facultade de Ciencias, 32004 Ourense, Spain 
2 Instituto de Agroecoloxía e Alimentación (IAA). Universidade de Vigo ς Campus Auga, 32004 Ourense, Spain 

3 Stokes Laboratories, School of Engineering, Bernal Institute, University of Limerick, Limerick V94 T9PX, Ireland 
4 Advanced Materials and BioEngineering Research Centre (AMBER), University of Limerick, Ireland 

*email: pdelrio@uvigo.es 
 

In recent decades, biofuels from renewable biomasses have gained attention, leading to a focus on biorefineries. [1]. Within this 
framework, lignocellulosic biomass, mainly composed of polysaccharides and lignin, offers several advantages like abundance, 
renewability, ubiquity, and non-competition with food resources [2]. Notably, Paulownia is a fast-growing tree species (up to 50 t/ha/year) 
known for its high tolerance to abiotic stress [3]. However, due to the recalcitrant nature of this biomass, pretreatment methods are 
essential for effectively separating its main components. In this regard, deep eutectic solvents (DES) have emerged as a promising 
alternative to traditional methods (such as organosolv or alkaline treatments) for lignin removal from lignocellulosic biomass, owing to 
their high selectivity for polyphenolic compounds while preserving cellulose in the solid phase [4]. 
 
This study focuses on the evaluation of various DES for the effective fractionation of Paulownia wood within a multi-product biorefinery 
framework. To this end, different DES formulations containing choline chloride were created by incorporating formic acid, acetic acid, lactic 
acid, glycerol, or ethylene glycol. The most effective DES, a combination of choline chloride and lactic acid, was selected, and extraction 
conditionsτincluding temperature, residence time, molar ratio, and liquid-to-solid ratioτwere optimized to achieve high glucan retention 
in the solid phase while maximizing lignin solubilization. Under the optimized conditions, the cellulose-rich solid underwent 
presaccharification and simultaneous saccharification and fermentation (PSSF) to produce bioethanol, achieving a yield of up to 43.61 g 
ethanol/L (nearly 90% yield). Additionally, the extracted lignin was characterized for purity using techniques such as FTIR, 1H NMR, TGA, 
and SEM. The liquid phase following lignin precipitation was analyzed for its content of oligomers and monomers, total phenolic content 
(TPC), antioxidant capacity (DPPH, ABTS, FRAP), and phenolic profile using HPLC-MS-ESI. 
 
Agradecimientos 
Authors acknowledge (i) Consellería de Cultura, Educación e Ordenación Universitaria (Xunta de Galicia) via ED431C 2021/46-GRC contract of Competitive 
Reference Group BV1, (ii) INTERREG for funding via SUDOE project with reference S1/1.1/E0116 and (iv) Ministry of Science, Innovation and Universities 
(Spain) due to the funding of this study within the project PID2019ς110031RBI00, in part sponsored by ERDF. F. Rodríguez-Rebelo (FPU20/02385) and B. 
Gullón (RYC2018ς026177-I) acknowledge the Ministry of Universities, B Rodríguez-Martínez (PREUVIGO-22) acknowledges University of Vigo, and P.G. Del-
Río (ED481B-2022ς020) acknowledges Consellería de Cultura, Educación, Formación Profesional e Universidades (Xunta de Galicia). 
 
Referencias 
[1] Lopes, A.M. da C. (2021) Biomass delignification with green solvents towards lignin valorisation: ionic liquids vs deep eutectic solvents. Acta Innov. 40, 

64ς78.  
[2] Soto-Salcido, L.A., Anugwom, I., Ballinas-Casarrubias, L., Mänttäri, M., Kallioinen, M. (2020) NADES-based fractionation of biomass to produce raw 

material for the preparation of cellulose acetates. Cellulose 27, 6831ς6848. https://doi.org/10.1007/s10570-020-03251-1. 
[3] del Río, P.G., Pérez-Pérez, A., Garrote, G., Gullón, B., 2022b. Manufacturing of hemicellulosic oligosaccharides from fast-growing Paulownia wood via 

autohydrolysis: Microwave versus conventional heating. Ind. Crops Prod. 187, 115313. https://doi.org/10.1016/j.indcrop.2022.115313 
[4] Guo, Z., Zhang, Q., You, T., Zhang, X., Xu, F., Wu, Y., 2019. Short-time deep eutectic solvent pretreatment for enhanced enzymatic saccharification and 

lignin valorization. Green Chem. 21, 3099ς3108. https://doi.org/10.1039/c9gc00704k. 

 
  



AMB09 

73 

 
Macroalgae for a circular economy: Recovering critical elements from acid mine drainage 

 
Thainara Viana1,*, Nicole Ferreira1,2, Eduarda Pereira1, Bruno Henriques1 

1LAQV-REQUIMTE ς Associated Laboratory for Green Chemistry, Department of Chemistry, University of Aveiro, 3810-193 
Aveiro, Portugal 

2CICECO, Department of Chemistry, University of Aveiro, 3810-193 Aveiro, Portugal 
*thainara@ua.pt 

 
Technology-critical elements (TCEs) such as rare-earth elements (REEs) are considered critical raw materials for many emerging 
technologies [1]. Mining remains the largest source of TCEs, and its activities are well-known for their significant environmental impact, 
generating various wastes such as tailings, sludges, slimes, flue dust, and acid mine drainage (AMD). In particular, AMD poses severe threats 
to the environment and negatively affects marine and terrestrial ecosystems due to its considerable amount of toxic elements, its acid 
character and persistence (thousands of years) [2], remaining a global environmental challenge. Yet, AMD has a prominent concentration 
of TCEs, which recovery would promote the valorisation of AMD [3]. Among potentially low-cost sorbent materials, macroalgae are 
considered a greener, cost-effective and environmentally friendly alternative with a high potential for recovering TCEs from aqueous 
solutions [4]. 
 
The present work investigates for the first time the macroalgae potential to remove, concentrate, and recover TCEs from raw AMD, while 
improving water quality, thus contributing to Sustainable Development Goals No. 6, 12 and 14. 
 
AMD samples were collected from a closed Portuguese mine and characterized using Inductively Coupled Plasma Mass Spectrometry, 
selecting the elements of economic interest. The results revealed the presence of concentrations in the order of 1000 ς 2400 µg/L of ʅREEs, 
Co and Ni. A comparative study of living (bioaccumulation) and dried (biosorption) macroalgae species (Ulva sp., and Gracilaria sp.) under 
the original physicochemical conditions of AMD (pH 2.5, salinity 2.6 PSU) was performed and showed a negligible removal of TCEs for both 
processes and severe toxic effects such as chlorosis were observed. Adjusting the pH of AMD with NaOH successfully separated unwanted 
elements with minimal REEs loss. When in contact with the pH-adjusted AMD after 24 h, the bioaccumulation process showed superior 
performance against biosorption. The macroalgal dosage (0.08-0.3 ratio V/m) was evaluated for both Ulva and Gracilaria species. Overall, 
Gracilaria sp. stood out and accumulated up to 494 µg/g of ʅREEs, corresponding to bioconcentration factors between 470 - 532. FTIR and 
SEM-EDS analysis identified sulphonate, and carboxyl groups as key in binding elements to Gracilaria sp. biomass. 
 
Overall, these results support the use of living macroalgae as the basis of an efficient, greener, and sustainable technology, easily 
incorporated in the current passive treatment systems, to value AMD-containing REEs. 
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Copper (Cu) is essential to renewable technologies, particularly in wind energy, due to its high electrical conductivity and durability. Wind 
turbines rely on 4.7 tonnes of Cu per MW for power generation, transmission, and control systems [1]. It can be estimated that about 
270,000 wind turbines are currently operating worldwide [2], considering an average output of about 3 MW it can be estimated that 3.8 
million tonnes of Cu are being currently used. Also, 1.18 million tonnes of material can be considered to manufacture wind turbine blades 
in 2017. Based on this it is predicted that more than about 600,000 tonnes of waste from wind turbine blades will exist in 2034 [2]. Copper 
is listed as a critical raw material, but its finite supply and increasing demand make efficient resource management crucial [3]. The recovery 
of Cu from end-of-life wind turbines is poorly explored and most studies regarding its removal from solution were conducted in mono-
element assays. Moreover, despite the evolution on recycling technologies, such as automatic disassembly and chemical leaching, the 
selective separation and recovery of individual elements, such as Cu, from complex mixtures remains a challenge. To reduce dependence 
on primary mining and its environmental impact, it is important to develop technologies that enable the selective recovery of Cu from 
wind turbine waste. 
 

The present work aims to evaluate the ability of thiourea formaldehyde graphene oxide (G3DTF) to remove Cu from complex mixtures 
simulating a wind turbine waste leachate. 
 

The evaluated mixture simulated the nacelle component composition (Cu, B, Ni, Co, Nd, Dy, Pr, Gd) at two concentrations (100 µM and a 
10-fold diluted real concentration). Results indicated that G3DTF selectively removed Cu after 24 h (82% and 68% removal with increasing 
concentration), while other elements were minimally removed (2ς15%), as shown in Fig. 1. Optimization of Cu removal using response 
surface methodology studied sorbent dosage (0.2, 1.1, and 2 g Lѐ¹), salinity (0, 15, and 25), and pH (4, 6, and 8), revealing that sorbent 
dosage was the most significant factor, with salinity and pH having negligible effects. The material also showed Cu selectivity in a real 
solution mimicking magnet leachate, removing 55% of Cu with negligible removal of other elements. 
 

Overall, the results support the use of graphene-based materials as alternative sorbents to efficiently recover Cu from complex mixtures.  

 
Fig.1. Normalized concentrations (Ct/C0) of Cu, B, Ni, Co, Nd, Dy, Pr, and Gd as a function of contact 

time by G3DTF. 
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Global water scarcity, driven by population growth, economic development, and climate change, is a critical challenge [1]. The cosmetics 
industry, with products containing 60-85% water (up to 95% in rinse-off), greatly impacts water demand. Meanwhile, the cork industry 
produces large amounts of cork boiling wastewater (CBW)τan acidic effluent posing environmental risksτat 140 to 1200 litres per ton of 
cork during high-temperature processing. [2]. This study aimed to investigate CBW as a potential source of water for cosmetic application, 
focusing on its safety, physicochemical properties, and suitability for typical formulations. The CBW sample was water collected after 
boiling cork planks for 48 hours in the cork industry. CBW was treated with adsorbent powder to reduce toxic contaminants, and human 
keratinocyte viability was assessed after 24 hours. The main physicochemical properties (pH, conductivity, refractive index, density, 
turbidity, DPPH scavenging activity, and total phenolic content (TPC)) were compared between treated and untreated samples, along with 
chromatographic profile and metal content Treated CBW was then incorporated at 40% into an oil-in-water cream and characterized for 
pH, droplet size, preliminary stability, rheological behaviour, and texture properties. CBW decreased the viability of human keratinocytes 
compared to control water, but after treatment viability improved by approximately 20 percentage points. The treated CBW exhibited 
ƴŜǳǘǊŀƭ ǇI όҒтύΣ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴŘǳŎǘƛǾƛǘȅ Ҕ рлл ҡ{κŎƳΣ refractive index > 0.5% Brix, density of 1.00, turbidity > 5 NTU, a DPPH radical inhibition 
of about 30% and TPC > 150 mg GA/L. The treatment minimally impacted properties, although reducing phenolic compounds as indicated 
by lower DPPH scavenging activity and TPC, confirmed by high performance liquid chromatography. Certain metals like lead decreased, 
while others slightly increased remaining within cosmetic safety limits. The cream with treated CBW was homogeneous, brownish, woody-
scented, had uniform droplet size, and passed the centrifuge stability test. The consistency index and apparent viscosity (for shear rates of 
0.1 to 100 s-1) were higher in the formulation containing treated CBW, and the firmness was similar to the base formulation. Treated CBW, 
a cork industry by-product, could be a sustainable water source for cosmetic products due to its low toxicity to human keratinocytes 
(between 5-40%), suitable physicochemical properties, and ability to be incorporated in a typical cosmetic formulation, maintaining its 
physicochemical stability. 
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The noticeable generation of forest residues poses a significant risk to the environment, therefore, the pursuit of alternatives for managing 
these residues and providing them with a second life has become a priority. These wastes, characterized by their polymeric composition 
and high content of cellulose, hemicellulose and lignin, have emerged as a valuable raw material in the production of biochars through 
thermochemical treatments [1], which can be subsequently used in adsorption processes for the removal of recalcitrant pollutants from 
aquatics environments. 
 
In this study, a biochar derived from pine cones was synthesized and evaluated for the removal of three model pollutants: fluoxetine (FLX), 
sulfamethoxazole (SMX) and sulfamethizole (SMZ). The material was initially carbonized and characterized through the analysis of its 
physicochemical properties, such as Fourier-transform infrared spectroscopy, elemental analysis, surface morphology or zero charge point. 
Then, preliminary adsorption tests were carried out with SMX to ascertain the optimal adsorbent material dosage and particle size. 
Subsequently, the removal capacity of the three pollutants was evaluated both individually (Fig. 1) and in mixtures, followed by the kinetic 
characterization of the process and an analysis of the adsorption mechanism involved [2].  
 
The obtained results indicate a high capacity for the removal of FLX, SMX and SMZ when pine cone was used as an adsorbent, being this 
process primarily governed by chemisorption phenomena. Consequently, it was established that this biochar can be effectively used in 
environmental applications, being feasible to explore alternatives aimed at improving the adsorption process efficiency and extending its 
useful life. 
 

 
 

Fig.1. Removal values in the pine cone adsorption process for FLX (green), SMX (blue) and SMZ (orange) at 15 and 120 min 
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A fluoxetina, um antidepressivo amplamente utilizado, representa um contaminante emergente em efluentes, levantando preocupações 
sobre seu impacto na saúde pública e no meio ambiente [1],[2],[3]. Este estudo investiga a eficiência da remoção de fluoxetina de efluentes 
aquosos utilizando adsorventes à base de casca de noz, um resíduo agroindustrial. A metodologia inclui a preparação do adsorvente com 
ativação física e química, utilizando cloreto de zinco, seguida por um processo de carbonização de 1,5 horas a 500°C, e a posterior 
caracterização do adsorvente através da avaliação e medição de: rendimento de carbonização, pHpzc, sítios ácidos e básicos, e a utilização 
das técnicas FTIR, TGA, MEV, EDS, DRX, e BET. Procedeu-se igualmente à análise de resultados relacionados com a cinética e equilíbrio de 
adsorção em regime descontínuo. 
 
Os resultados demonstram que é possível produzir um adsorvente com características promissoras, apresentando uma formação de poros 
bem definida (vd. Fig. 1), com pHPZC de 9,83 ± 0,48, e grupos fuƴŎƛƻƴŀƛǎ łŎƛŘƻǎ Ŝ ōłǎƛŎƻǎ ŎƻƳ ŎƻƴŎŜƴǘǊŀœƿŜǎ ŘŜ мΣмпсм Ŝ лΣутсс ƳƳƻƭΦƎѐцΣ 
respetivamente. A análise de DRX indica uma estrutura amorfa. O material apresenta uma isoterma favorável para a adsorção do fármaco 
(vd. Fig. 2), sendo capaz de remover mais de 95% da fluoxetina. Esta investigação sugere que a casca de noz pode ser uma solução eficaz 
e sustentável para a remoção de fluoxetina de efluentes, contribuindo para a mitigação dos impactos ambientais associados a 
contaminantes farmacêuticos. Concluí-se que a utilização de resíduos agroindustriais, como a casca de noz, não apenas auxilia na 
purificação da água, mas também promove uma abordagem mais ecológica na gestão de resíduos, alinhando-se com os princípios da 
economia circular.  
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This research presents a novel, environmentally friendly method for extracting cellulose from eucalyptus and pine tree waste products. 
The proposed protocol utilizes microwave-assisted radiation, avoiding harsh chemicals and high temperatures, making it a more 
sustainable alternative to traditional extraction methods. 
Initially, the methodology comprised three main steps: (i) alkaline treatment, (ii) bleaching with hydrogen peroxide (H2O2), and (iii) acidic 
bleaching. Characterization techniques (Fourier-transform infrared spectroscopy, powder X-ray diffraction, thermogravimetric analysis, 
and differential scanning calorimetry) revealed that cellulose was retained throughout the extraction process, while hemicellulose and 
lignin were primarily removed in the final step [1].  
To enhance sustainability, an improvement to the firstly developed protocol was optimized for eucalyptus wood waste using deep eutectic 
solvents (DES). DES, known for their solubility capabilities, are promising for sustainable pulping technologies [2,3]. The novel approach 
replaced the alkaline treatment with alkaline DES, eliminated the need for H2O2 bleaching, and substituted the acidic treatment with acidic 
DES. Characterization results demonstrated that alkaline DES can effectively replace the traditional alkaline treatment and initial bleaching 
steps. While the optimization of acidic DES is ongoing, preliminary findings suggest that they may not offer significant advantages in this 
context. 
In conclusion, this research provides a more sustainable and efficient approach to cellulose extraction from tree waste. The proposed 
methodology, combining microwave-assisted radiation and DES, offer promising alternatives to traditional processes, contributing to a 
more environmentally friendly and resource-efficient pulp and paper industry. 
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The daily release of high levels of carbon dioxide (CO2) into the atmosphere is a serious threat for the sustainable future of the Earth, 
contributing to catastrophic climate changes. The capture of CO2 and, subsequent, its conversion into added-value chemicals, is a valuable 
and cost-effective solution for the reduction of the CO2 levels. However, bifunctional materials that can conciliate CO2 capture and 
conversion simultaneously under sustainable conditions are scarce and needed.[1, 2] Metal-organic frameworks (MOFs) are highly 
crystalline and porous structures formed by the junction of metallic center by organic ligands. A great number of metal-organic frameworks 
(MOFs) have shown promising results in either CO2 capture or conversion, for example, the cycloaddition of CO2 with epoxides into cyclic 
carbonates.[2, 3] Defect engineering, i.e. the deliberate creation of defects in MOFs structures increases the number of active sites, 
enhancing catalytic efficiency. UiO-66 is a strong candidate for defect induction, since its frameworks presents structural integrity even 
containing uncoordinated centers.[3, 4]  
 
In this work, we successfully synthesized a series of defective UiO-66-based materials to enhance the catalytic activity of the parent UiO-
66, with reported potential for CO2 capture and conversion. The defects and improved catalytic potential were achieved through a mixed-
ligand strategy, based on the mixture of different BDC-based ligands to introduce amine and halogen groups, that theoretically facilitate 
the opening of the epoxide rings. The materials were synthesized via conventional (solvothermal) and microwave-assisted methods, with 
the latter demonstrating a significantly lower environmental impact, as confirmed by a LCA study. Characterization techniques such as 
FTIR, PXRD, SEM-EDS, N2 sorption, NMR and TGA were employed to confirm the engineered defects.  This approach potentially enhanced 
the catalytic performance of UiO-66 in the cycloaddition of CO2 with epoxides to produce cyclic carbonates, without significant loss of CO2 

adsorption-desorption abilities and through a άgreenerέ synthetic process. 
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O café é uma das bebidas mais consumidas no mundo e apresenta uma cadeia produtiva complexa, a qual resulta na geração de 
subprodutos, de entre os quais se destaca a borra de café. Apesar de ser frequentemente descartada como resíduo, a borra de café é rica 
em compostos antioxidantes, que possuem elevado potencial bioativo. Esses compostos desempenham um papel essencial na 
neutralização de radicais livres, os quais estão relacionados ao envelhecimento celular e a génese de doenças crónicas [1]. A incorporação 
desses antioxidantes em produtos cosméticos pode conferir benefícios tanto para a saúde quanto para a estética. O presente estudo teve 
como objetivo investigar a atividade antioxidante de extratos de borra de café utilizando diferentes métodos de extração, a fim de 
identificar o mais eficiênte e aplicá-lo em formulações cosméticas. A borra de café utilizada, proveniente de grãos 100% arábica, foi obtida 
num café localizado em Bragança, Portugal. Para a análise da atividade antioxidante, foram empregues os métodos de sequestro de 
radicais livres 2,2-Difenil-1-Picrilhidrazilo (DPPH) [2] e o ensaio de poder redutor [3]. Os valores de EC50 (concentração necessária para 
reduzir 50%) foram calculados para cada amostra e estão expostos na Tabela 1. O extrato obtido pelo método de ultrassom apresentou 
os menores valores de EC50, indicando maior eficiência. Esse desempenho superior pode ser atribuído ao fenómeno de cavitação 
ultrassónica, que promove a ruptura das células vegetais, libertando uma maior quantidade de compostos bioativos. Em acréscimo, o 
ultrassom é um método de extração que não utiliza altas temperaturas, o que o torna mais eficaz na preservação de compostos com 
elevada atividade antioxidante. 

Tabela 1. Valores de EC50 de DPPH e poder redutor de diferentes extratos  
 
 
 

 

 
 
 

                                                                                       
                                              
                    a Valores foram expressos como média ± D.P. (n=3). O valor do p calculado a partir da análise ANOVA. 
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Método de Extração 
Poder Redutor 
 EC50 mg/mL 

DPPH  
EC50 mg/mL 

Ultrassom  0,22±0,004  0,0060 ± 0,0008 

Maceração  0,30± 0,06 0,0075 ± 0,0005 

Decocção  0,27± 0,08 0,0092 ± 0,0019 

Infusão  0,34±0,08  0,0211 ± 0.0024 

p-valuea >0,05 <0,001 
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Environmental impacts are an ever-growing concern in various industrial and economic sectors that produce wastes such as heavy metals, 
pharmaceuticals, pesticides, surfactants, and petroleum derivatives. These substances can be classified as emerging pollutants due to their 
increasing concentration in water bodies and living beings [1]. Since many of these substances can only be found in very low concentrations, 
in micrograms per liter (˃g/L) or nanograms per liter (ng/L), they can also be classified as micropollutants [2]. 
 
One type of micropollutant that has been especially concerning are endocrine disruptors, composed of natural hormones, such as estrone 
(estrogen E1) and 17̡ -estradiol (estrogen E2), and synthetic hormones, such as 17-hethinylestradiol (estrogen EE2). Endocrine disruptors 
can deregulate the endocrine system of both humans and animals and, due to their nature as micropollutants, are not effectively removed 
by conventional processes in wastewater treatment plants [3]. 
 
To establish a state-of-the-art in the particular field of alternative treatment methods based on adsorption, previous studies were selected 
with topics such as estrogen molecules removed, adsorbent activation type, adsorption capacity, and best fit for isotherm and kinetic 
models. Hence, a few relevant literature studies concerning biomass waste-based materials are summarized in Table 1. 
 

Table 1. Selected adsorption studies from the literature and the respective main results 

Estrogens Adsorbent Activation 
Adsorption capacity 

(mg/g) 
Isotherm 
Model 

Kinetic 
Model 

Ref. 

E1, E2 Banana peal No activation 0.387 ς 0.420 Freundlich PSO 4 
EE2 Palm kernel shell Steam carbonization 1.68 Langmuir PSO 5 

E1, E2, E3 Walnut shell Pyrolysis 0.80 ς 2.80  Freundlich PSO 6 
E2, EE2 Coffee waste Ca(OH)2 + pyrolysis 7.584 ς 7.833 Sips General 7 

E2 Rice husk NaOH + pyrolysis 32.41 Langmuir PSO 8 
E2 Corn straw Pyrolysis 99.8 Langmuir PSO 9 
E2 Wood sawdust K2FeO4 + pyrolysis 99.67 ς 133.45 Langmuir PSO 10 
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In April 2024, the European Union (EU) adopted the final Critical Raw Materials Act (CRMA) with the aim of ensuring self-sufficiency in raw 
materials vital to the EU's industrial ecosystem, particularly those necessary for the green and digital transition, like rare earth elements 
(REEs). The EU aims to shift the paradigm from the current reliance on importing REEs from countries like China to a circular economy 
where REEs can be obtained from secondary sources such as industrial and mining wastewater or e-waste leachate. The development of 
sustainable and efficient technologies to extract REEs from these aqueous waste streams is essential to achieving the CRMA goals [1] 
 
Here, we propose the use of a 3D spongin scaffold from marine sponges [2] as an effective and sustainable biosorbent for REEs. This natural 
material has a porous structure with high mechanical resistance and the ability to return to the original shape after compression, being 
insoluble in both acidic and basic conditions. The Response Surface Methodology with a Box-Behnken design [3] was applied to optimize 
the biosorption of a mixture of 9 REEs (Y, La, Ce, Pr, Nd, Eu, Gd, Tb, Dy) in water at different concentration (1ς5 ˃ M), pH (4ς8) and material 
dose (20ς180 mg/L). The desorption of the REEs and subsequent reuse of the sorbent was studied in four cycles. 
 
Despite the presence of naturally occurring other cations and anions in water, such as Naя, Mgчя, Caчя, Clѐ, HCOїѐ, SOјчѐand NOїѐ, the 3D 
spongin scaffold (180 mg/L) achieved 99 % REEs removal in 6 h, at pH 8. The concentrations of REEs in the sorbent were up to 19 times 
higher than those in common apatite ores (primary source of REEs), and with a small volume of dilute acid (0.1 M HNOї) 100 % of the REEs 
were successfully recovered from the material. FTIR and SEM analysis confirmed that the structure and properties of the 3D spongin 
scaffold were preserved after acid regeneration, enabling constant sorption performance after four reuse cycles. 
 
Overall, the results support the application of the 3D spongin scaffolds in the recovery of REEs from actual contaminated water and 
highlight the advantages of their use, including efficiency, recyclability, and ease of separation from water since no special infrastructures 
are required. 
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Entre 1990 e 2017, houve um aumento de 49,9% nos casos de depressão no mundo [1]. A sertralina, um inibidor seletivo de recaptação 
de serotonina, é amplamente usada no tratamento de depressão, ansiedade, TOC e outros transtornos [2]. Contudo, a presença desse 
fármaco em corpos hídricos e águas residuais tem sido identificada globalmente, e a sua remoção pelos métodos convencionais de 
tratamento de água é limitada [3],[4],[5]. O processo de adsorção surge como uma solução eficiente para a remoção de micropoluentes 
em águas residuais [6]. Este estudo teve como objetivo identificar e quantificar a sertralina em solução aquosa, assim como explorar a sua 
remoção por adsorção usando como adsorvente carvão ativado com ZnCl2 produzido a partir de casca de noz. 
 
A identificação da sertralina foi realizada por cromatografia líquida de alta eficiência, utilizando água com TFA e acetonitrila (40:60 v/v), a 
um comprimento de onda de 220 nm. O carvão ativado (vd. Fig. 1) foi produzido pela moagem da casca de noz, ativação com ZnCl2 na 
proporção de 1:1:8 (casca de noz: ZnCl2: água ς proporção mássica) e carbonização em mufla a 500 ºC por 1,5 hora. Os resultados obtidos 
incluem valores de rendimento, pHPZC, análise de grupos funcionais, termogravimetria, difração de raios X e MEV-EDS. 
 
O rendimento de carbonização foi de 52,4% e o pHPZC encontrado foi de 7,5. A análise de FTIR permite verificar a presença na superfície 
do adsorvente de grupos funcionais como álcoois, estiramentos de C=O, comuns em compostos com celulose e lignina, C=C presentes em 
composto aromáticos. O carvão ativado apresenta concentração de 0,06 mmol/g de grupos básicos e 0,43 mmol/g de grupos ácidos. Nos 
testes cinéticos, o carvão ativado removeu 97% da sertralina em solução aquosa, comprovando sua eficiência e destacando uma alternativa 
sustentável para o tratamento de água e a economia circular pela reutilização de resíduos. 
 

 
Fig.1. (a) Casca de noz moída; (b) carvão ativado com ZnCl2 
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A demanda global de energia continua crescendo, devido, principalmente, ao crescimento populacional, ao desenvolvimento econômico 
e a urbanização acelerada, ocorrendo majoritariamente nas economias emergentes [1]. Os combustíveis baseados em petróleo e fontes 
não renováveis continuam dominando a fonte de energia global. Porém, a distribuição desigual dos recursos de combustíveis fósseis pode 
resultar em tensões geopolíticas, além de que o uso destes combustíveis promove uma grande emissão de poluentes na atmosfera, 
incluindo gases com efeito de estufa como o dióxido de carbono [2]. Nesse contexto, o biodiesel é uma possível alternativa para satisfazer 
a demanda de energia global em substituição dos combustíveis não renováveis, já que é considerado uma das melhores alternativas para 
substituir o diesel, devido a suas propriedades compatíveis, biodegradabilidade e origem renovável [3]. 
 
O biodiesel é produzido, normalmente, através da reação de transesterificação, utilizando, principalmente, óleos vegetais comestíveis 
como fonte de triglicerídeos. Por outro lado, o óleo alimentar usado (OAU) é uma ótima alternativa de matéria prima, já que é um resíduo 
produzido em grandes quantidades por indústrias alimentares, sendo descartado, geralmente, de maneira incorreta prejudicando o meio 
ambiente. Dessa maneira, o uso de OAU na produção do biodiesel, além de ser benéfico ambientalmente, por ser um resíduo doméstico 
ou industrial, possui um custo mais baixo em relação aos óleos vegetais [4]. A purificação do biodiesel é uma etapa importante do processo, 
já que os contaminantes presentes no biodiesel bruto, como o glicerol, trazem prejuízos aos motores, sendo necessário retirá-los, 
possibilitando, assim, a comercialização do combustível. Diversos métodos de purificação podem ser aplicados, sendo o mais comum a 
lavagem com água, que implica a geração de grandes quantidades de efluentes aquosos. Porém, a fim de solubilizar o glicerol e outras 
impurezas contidas no biodiesel, métodos mais sustentáveis como a lavagem a seco, envolvendo a utilização de materiais adsorventes, 
são atualmente objeto de estudo, nomeadamente através do aproveitamento de resíduos agrícolas como precursores na produção dos 
materiais adsorventes, tornando o processo ainda mais significante ambientalmente [5].  
 
Na primeira etapa deste trabalho, o biodiesel foi produzido por meio do processo de transesterificação utilizando óleo alimentar usado 
(OAU) como matéria-prima e hidróxido de sódio (NaOH) como catalisador da reação. O processo foi conduzido via rota etanólica com uma 
razão molar óleo/etanol de 1:7,5 e uma proporção de catalisador de 0,5% (m/m) em relação ao óleo. Posteriormente, o estudo continuará 
com a produção e a caracterização de carvões ativados derivados de casca de amêndoa, analisando a sua capacidade na remoção de 
glicerol do biodiesel etanólico bruto, com o objetivo de atingir o padrão de qualidade especificado pela norma EN 14214, de um conteúdo 
máximo de glicerol livre de 0,02% (m/m). 
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As atividades antrópicas associadas ao desenvolvimento industrial desenfreado, à urbanização e ao crescimento populacional exponencial 
resultaram na presença alarmante de diversas substâncias, consideradas poluentes, em corpos hídricos. Tornou-se crucial implementar 
medidas de controlo e monitoramento desses compostos para mitigar os impactos ambientais e preservar a qualidade dos recursos 
hídricos para as futuras gerações [1], [2]. 
 
Entre as substâncias preocupantes estão os micropoluentes emergentes, um grupo de contaminantes que inclui produtos de higiene, 
fármacos, hormônios e pesticidas. A deteção e quantificação desses micropoluentes exigem técnicas analíticas avançadas, já que são 
encontrados em concentrações muito baixas (µg/L a ng/L). Apesar disso, esses poluentes representam riscos consideráveis ao meio 
ambiente e à saúde humana [3], [4], [5], em especial os fármacos, já que são parcialmente metabolizados pelo corpo humano, e o restante 
é excretado nos sistemas aquáticos [6]. 
 
A metformina, amplamente prescrita para o tratamento da diabetes tipo 2, é um exemplo de fármaco encontrado cada vez mais nos 
ambientes aquáticos devido ao seu metabolismo incompleto e seu uso generalizado. Relata-se que a metformina pode estimular a 
expressão de genes ligados às vias hormonais endócrinas, e seus subprodutos clorados na água potável têm efeitos tóxicos no ambiente 
aquático [7], [8]. 
 
Diversos métodos de tratamento têm sido explorados na remoção de fármacos em águas residuais, com a adsorção se destacando como 
uma técnica eficaz. O carvão ativado, especialmente derivado de biomassa renovável, por exemplo a cortiça, tem atraído atenção devido 
à sua eficiência e baixo custo na remoção de poluentes orgânicos da água residual, apresentado uma estrutura com alta área superficial e 
porosa [9]. Essa abordagem não só oferece uma solução sustentável, como também se alinha aos princípios da economia circular pela 
utilização de materiais orgânicos descartados [10], [11].  
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Neodymium, a vital element in the technology sector, plays a key role in the production of green energy and in emerging technologies, 
such as catalysts and permanent magnets used in mobile phones, wind turbines, and electric vehicle motors [1]. Given the high demand 
for neodymium, increasing prices, supply constraints from neodymium-exporting countries, and, most importantly, the environmental and 
energy challenges associated with its extraction, there is an urgent need to identify and optimise secondary sources of this element. 
Permanent magnets are a valuable source of neodymium as they are found in hard disk drives (HDDs), air conditioning units, and cars, 
among other devices, all of which have a limited lifespan. These magnets, commonly referred to as NdFeB magnets, are named after their 
primary components [2]. As such, the development of new processes for the removal and recovery of Nd is crucial.  
 
Sorption using various sorbents presents a promising alternative to traditional methods of metals removal from waters [3]. Nanoparticles, 
especially magnetic ones, are excellent candidates for this purpose due to their large surface area and ease of separation.  
 
This study explores the use of manganese ferrite nanoparticles (MnFe2O4) for extracting neodymium from contaminated water. By applying 
response surface methodology (RSM) with the Box-Behnken design (BBD), statistical analysis revealed that higher nanoparticle doses 
positively impact removal, while salinity has a detrimental effect. The optimal conditions for removal were determined to be an initial 
neodymium concentration of 20 µmol/L, low salinity, a nanoparticle dosage of 1000 mg/L, and a pH of 6. Experimental validation under 
these conditions achieved a removal efficiency of 90 %. A synthetic solution, simulating magnet dissolution, demonstrated removal rates 
above 70 % and desorption tests confirmed the complete recovery of neodymium from the nanoparticles. 
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Pharmaceutical compounds have been reported to have effects on mussels and fish [1,2], but the confirmation of their presence in 
environmental samples remains unclear due to the limited number of methods available for determining various therapeutic classes in 
biota. The methods are mainly focused on food regulation, which includes only few compounds from specific families. Many 
pharmaceutical belonging to different therapeutic classes have been found in the environment; thus, the aim of this work is to develop a 
multiresidue method for the determination of seven therapeutic classes of pharmaceuticals in mussels and red mullets.  
 
The method studied is based on QuECHeRS (Quick, Easy, Cheap, Effective, Rugged & Safe) extraction. In order to improve the extraction, 
several approaches were tested: Matrix solid phase dispersion (MSPD) previous to the QuECHeRS extraction or use sonication instead of 
vortex agitation to perform the extraction. Moreover, different mixtures of solvents were studied. Lastly, for the clean-up step QuECHeRS 
and solid phase extraction were assayed. The proposed method involves QuECHeRS extraction assisted by sonication with HLB SPE column 
clean-up, and determination of the compounds by LC-MS/MS (QqQ).  
 
This method allows the simultaneous analysis of pharmaceutical compounds in mussels and red mullets, including antibiotics, NSAIDs, 
cardiovascular drugs and psychiatric drugs among others therapeutic classes. It achieved good accuracy (70-125%) and precision (<20%) 
with method quantification limits (MQL) <0.1 ng/g for most of the analytes. 
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Plastics have been a revolutionary material since the 19th century and remain highly relevant in several sectors, such as medical 
advancements, food preservation and packaging. They are an industrial alternative due to their cost-effectiveness, versatility, and wide 
range of properties [1].  
 
With annual growth exceeding 400 million tons, of which 5.2% corresponds to polystyrene (PS), plastic recycling, which currently 
represents less than 10% of total production, emerges as the primary solution to mitigate environmental impacts. To achieve this, recycling 
processes must become increasingly optimized, sustainable, and accessible, ensuring the quality of recovered polymers. One promising 
alternative is dissolution-precipitation recycling, which traditionally employs organic solvents but has been seeking eco-friendly 
alternatives, such as green solvents [2]. 
 
In this context, terpenes and their eutectic mixtures have gained importance as promising options for the dissolution method. Terpenes 
are natural compounds found in essential oils, while eutectic solvents are mixtures of two or more compounds with a melting point lower 
than that of each pure component. In the plastic dissolution field, pure terpenes and terpene-based eutectic solvents have recently gained 
significant attention due to their dissolution potential. Among them, limonene has been reported as an attractive alternative for 
polystyrene solubilization. Also, turpentine, a mixture of monoterpenes derived from the pine industry, has been used as a solvent for 
polyethylene and polypropylene [3]. 
 
This study aims to develop a sustainable alternative for plastic dissolution using environmentally friendly terpene-based bio solvents (and 
their mixtures). To make the process more efficient, a pre-screening based on the Conductor-like Screening Model for Realistic Solvents 
(COSMO-RS) and the Hansen solubility parameters is used to identify the best solvents from the vast amount available. Based on these 
results, experimental dissolution-precipitation studies are carried out, and the quality of the recovered polymer (Fig. 1) is investigated 
through DSC, TGA and FTIR analysis. 
 
The obtained results are of the utmost importance for plastic recycling and good contributions to future studies. 

Fig.1. PS 
obtained 

after 

dissolution-precipitation with terpenes and their mixtures. 
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On the 8th of December of 2023 the Toconao vessel lost part of its cargo during a storm in front of the Northern Portuguese coastline. Six 
containers fell overboard carrying, among other products, over 1000 sacks with polyethylene (PE), each with ca. 25 kg of preproduction 
ǇŜƭƭŜǘǎ όŀƭǎƻ ƪƴƻǿƴ ŀǎ άƴǳǊŘƭŜǎέΣ ϤпƳƳ ǿƘƛǘŜ ǘǊŀƴǎƭǳŎŜƴǘ ōŜŀŘǎύΦ t9 ǿŀǎ ŀŘŘƛǘƛǾŀǘŜŘ ǿƛǘƘ ŎŀΦ мл ҈ ƻŦ ¢ƛnuvin 622, a UV-protector. The 
adverse weather caused many bags to open in the water. The buoyancy of the pellets allows their transport arriving in Galician beaches 
and affecting the entire coastline. The spill even reached neighbouring Asturias and, as the currents dispersed the spill, they arrived as far 
as Cantabria and the Basque country. 
 
Even though this accident released a large quantity of pellets in a small timeframe pollution by plastic pellets has been prevalent for 
decades, not only in Galician beaches but worldwide. After the spillage, a state-owned company (grupo Tragsa) was tasked with cleaning 
the affected Galician beaches and collecting samples, some of which were sent to the Group of Applied Analytical Chemistry (Universidade 
da Coruña). There it was objectively assessed whether the pellets at a given beach were specific to the Toconao ship. Visual appearance 
was deemed inaccurate due to pre-existing pellets in the beaches that looked very similar to those of the Toconao, thus causing widespread 
confusion.  
 
An infrared spectrometer (Spectrum 400 FTIR, Perkin-Elmer) with a horizontal, one-bounce diamond ATR accessory (Specac´s Golden Gate) 
was used to investigate the chemical composition of a high number of pellets that looked very similar to those of the Toconao. Of most 
relevance was the presence of the Tinuvin 622 additive in the polymeric mixture, which allowed for a fast differentiation of the Toconao´s 
pellets from other PE nurdles present in the samples, likely from other pollution episodes. Other polymers were also found, like 
polypropylene and polystyrene nurdles. Figure 1 shows the beaches with confirmed arrivals. A total of 42 beaches were surveyed, finding 
Toconao´s nurdles in 26 (62%) of them. 
 
Also, pristine pellets were weathered for 4 months under simulated sunlight conditions, either under dry and seawater conditions in order 
to ascertain the environmental transformations they might suffer. The pellets weathered in dry conditions showed no relevant results. 
However, in seawater conditions the pellets shed small, powder-like secondary microplastics and, after roughly 3 months, their spectral 
profile changed, with the appearance of new peaks, associated with various oxygen functional groups. 
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This work presents a novel and efficient methodology for the complete recovery of the major raw materials: copper (Cu), aluminium (Al), 
and fibreglass from discarded light emitting diodes (LEDs). Unlike existing methods, which often result in significant tertiary wastes and 
inefficiencies (not all the raw materials are recovered), this process emphasizes both environmental and economic viability by recovering 
the major raw materials that constitute the LEDs. Our approach optimizes the total delamination of LED frames, utilizing Hansen solubility 
parameters to select the most effective solvents. Five solvents were tested [dimethyl acetamide (DMAc), dimethyl formamide (DMF), 
methyl ethyl ketone (MEK), dimethyl sulfoxide (DMSO) and N-methyl pyrrolidone (NMP)] under heating conditions. Results have proven 
that NMP was the most efficient solvent, originating full delamination of the LED frame. The total delamination of the LED frame represents 
a noteworthy achievement since it allows the separation of all the raw materials and their further recovery. Subsequently, we implemented 
a cost-effective two-stage air-flow separation process, which selectively recovered 100% of Al, 80.9% of Cu, and 88.4% of fibreglass, 
surpassing recovery rates obtained in traditional methods [1]. The quality of the final products recovered (Figure 1) showed good thermal 
and chemical properties, demonstrating that the delamination process does not alter the properties of the secondary raw materials 
achieved and can be reused for other applications. Moreover, this innovation not only maximizes material recovery but also minimizes 
environmental impacts, such as dust and wastewater generation. 

 Figure 1. 
Original LEDs frames treated and the outputs products and their recovery rate after applying the proposed methodology. 
 

The proposed method offers a faster, simpler and more sustainable alternative recycling strategy to LED waste, highlighting its potential 
for large-scale industrial practises due to its simplicity and scalability. By focusing on the recovery of high-value materials, this work 
contributes to the circular economy and supports sustainable practices in electronic waste management. 
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As Plantas Silvestres Comestíveis (PSCs)  crescem sem intervenção humana, utilizando exclusivamente os recursos naturais disponíveis no 
ecossistema em que se encontram. O Crithmum maritimum L. (funcho marinho) e o Scolymus hispanicus L. (cardo dourado) são exemplos 
de PSCs amplamente consumidos na zona do Mediterrâneo sobretudo em saladas e sopas [1-2]. Recentemente, a comunidade científica 
tem-se concentrado nos estudos destas PSCs, nomeadamente em trabalhos que avaliam as suas propriedades terapêuticas e nutricionais. 
O consumo destas plantas tem aumentado gradualmente  à medida que os consumidores procuram por fontes de alimentos saudáveis e 
funcionais [3]. Uma das estratégias de valorização destas espécies é a otimização da extração de compostos fenólicos, frequentemente 
associados às suas propriedades bioativas, utilizando para isso métodos sustentáveis.   
O objetivo deste estudo foi otimizar as variáveis independentes de tempo, temperatura/potência ultrassónica e percentagem de etanol 
para a extração assistida por calor (EAC) e assistida por ultrassons (EAU). Foram realizados 20 ensaios randomizados, com 30 g/L como 
proporção sólido/líquido, com três variáveis de resposta: rendimento de extração, compostos fenólicos totais (TPC) e flavonoides totais 
(TFC). As condições de extração foram para a EAC foram de 0 ς 100% de etanol, de 20 ς 90 °C durante 2 ς 90 min; e para a EAU foram de 
0 ς 100% de etanol, de 5 ς 500 W durante 2 ς 45 min [4]. 
Para ambas as plantas, funcho marinho e cardo dourado, a EAC proporcionou rendimentos de extração mais elevados, demonstrando 
também maior eficácia na extração de TPC (6,88 e 5,60 mg GAE/g de extrato, respetivamente) em comparação com o EAU (5,61 e 4,02 mg 
GAE/g de extrato, respetivamente). Para a recuperação de TPC, a percentagem de solvente apresentou a variação mais significativa para 
o método de EAC, sendo necessário 16,2% e 49,4% de etanol para o funcho e cardo, respetivamente. No método EAU, obtiveram-se 
maiores teores de TPC com percentagem intermediária de etanol 38,4% e mesmo de 0% (ou seja, 100% de água), em ambas as amostras.  
Relativamente aos TFC, os processos de extração exigiram temperaturas ou potências ultrassónicas mais baixas, enquanto uma maior 
percentagem de etanol foi considerada necessária para a EAC. 
O modelo matemático revelou-se eficaz para a otimização do rendimento de extração e do conteúdo total de fenóis totais no cardo 
dourado utilizando a EAC. No entanto, as condições específicas do funcho marinho influenciam os valores previstos pelo modelo para esta 
metodologia de extração, requerendo assim ajustes nas condições do modelo para obter previsões mais precisas.  
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Increased berry production has led to bioresidue buildup [1]. In this context, berry plant leaf extracts and other aerial components can be 

used to prepare cosmetics ingredients due to their unique chemical composition and functional properties [2][3][4]. 
This study aimed to optimize ultrasound-assisted extractions from raspberry (RB) and blueberry (BB) pruning residues using Response 
Surface Methodology (RSM). The analysis involved three factors: solvent concentration (0% to 100% ethanol/water), extraction time (5 to 
30 min), and ultrasound probe power (20% to 100%, max 500 W). The experiment used a Box-Behnken design with 17 randomized runs. 
 
The optimization maximized the extract yield (dry form). For RB, the optimal conditions were 32.9% ethanol:water, 15.2 minutes, and 
95.7% power. For BB, the optimal conditions were 63.6% ethanol:water, 29.5 minutes, and 72.2% power. RB contained hydrolyzable 
tannins, while blueberry extract presented more flavonoids. Both extracts showed strong antioxidant, antibacterial, and anti-inflammatory 

activities and low cytotoxicity on non-tumor cell lines. Raspberry revealed a higher antioxidant activity (IC50 = 6.70 ˃ ƎκƳ[) than trolox (IC50 

= 21.50 ˃ ƎκƳ[) through the OxHLIA assay, making it ideal for an interesting potential cosmetic. 
The results obtained showed that the pruning residue extracts could have commercial interest for their potential application in the 
cosmetic industry. 
 
 
 

 
Fig.1. a) mass yield results (%), b) 1 and 2, optimum extract conditions for BB and RB, respectively. 
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Technological progress has been remarkable in the recent decades; however, this progress has significantly impacted the Earth's finite 
mineral resources. Since it is not possible to stop the advance of the technological progress, one alternative is to recover crucial metals 
from the products already discarded. 
 
Integrated circuits (ICs) correspond to one of these vast streams of electronic waste generated every year containing significant amount 
of gold (Au). ICs are composed mainly by silica (SiO2, 62% wt.) reinforced with brominated epoxy resin (14% wt.), alongside with various 
metals, including copper (Cu, 22% by wt.), iron (Fe, 1% wt.), and precious metals like gold (Au, 0.3% wt.) and silver (Ag, 0.7% wt.) [1-2]. 
Given its high content of Au, recycling ICs presents both an economic opportunity and an environmental necessity. In this study, we 
propose a hybrid method (combining mechanical, physical, and chemical processes) to efficiently recover Au from ICs. 
 
The physical pre-treatment proposed consists in a three-step processτfragmentation of the ICs using a hydraulic press, homogenization 
of the fragmented material, and magnetic separationτto enhance the exposure of Au by removing its encapsulating silica shell. This 
process resulted in an Au-enriched fraction with 80% wt. of the total Au content, while other metals, such as, Fe and nickel (Ni) were 
concentrated in the magnetic fraction.  
 
The Au-enriched fraction undergoes to a hydrometallurgical step using 2.5 M HCl and 0.34 M NaClO at 40°C for 3 hours, which resulted in 
an Au extraction rate of 88.6%. The resulting multi-metal leachate solution contained Ag, Al, chromium (Cr), Cu, Fe, Ni, lead (Pb), tin (Sn), 
and zinc (Zn) alongside with Au. To purify Au from this mixture, continuous-mode adsorption-elution assays using an ion-exchange resin 
όtǳǊƻƎƻƭŘϰ !мфпύ ǿŜǊŜ ƻǇǘƛƳƛȊŜŘΦ !ŦǘŜǊ ŀ нс-hour adsorption process at a flow rate of 0.225 mL/min, the resin demonstrated high 
selectivity for Au over the other impurities (Au >> Zn > Sn > Pb > /Ǌ ҔҔ CŜ Ҕ /ǳ Ғ bƛ Ғ !ƭύΣ ǿƛǘƘ фм҈ ƻŦ ǘƘŜ !ǳ ōŜƛƴƎ ǎǳŎŎŜǎǎŦǳƭƭȅ ŜƭǳǘŜŘ ŦǊƻƳ 
the resin during the elution phase, achieving a purity grade of 85% (20 carats). The primary contaminants in the final product were Sn 
(7.5% by weight) and Pb (4.3% by weight). 

A preliminary economic analysis indicated that the method developed is economically feasible, highlighting its potential for industrial-scale 
application due to its simplicity and the high revenue of recovering Au from electronic residues in accordance with the circular economy 
concept. Moreover, this study demonstrates a sustainable and economically viable approach for recycling gold from ICs, contributing to 
the resource conservation and environmental protection.  
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In the scope of the European project, INNOAQUA, two optical sensors are being developed to monitor the concentration of dissolved CO2, 

nitrate and turbidity in macroalgae production tanks since these compounds are essential for algae growth. 
 
The exploration of the optical absorption by dissolved nitrogen allowed to create an affordable, low-maintenance setup capable of 
performing automated and periodic measurements over extended periods. The absorption spectrum of nitrates and nitrites in the UV 
range was analyzed to decide which LEDs and photodetectors would be adequate for the sensing function. Several tests were done to 
optimize different sensor parameters, including the optimal optical path, which allowed the detection of nitrogen concentration with 
higher resolution. After testing the system in a controlled environment, within a nitrogen range of 5 to 30 ppm, a resolution of 0.01 ppm 
was achieved. The sensor was validated in an approximate real usage scenario by performing experiments in an aquarium with Ulva-algae. 
 
The detection of CO2 was achieved through the development of a prototype colorimetric sensor, whose working principle is based on the 
measurement of the absorbance of a colorimetric membrane through optical methods. This membrane suffers pH variations caused by 
CO2, which induce its color change and, as a result, its light absorbance decreases/increases. This property was achieved through specific 
chemical modifications of the membrane matrix. The sensor presented high accuracy and short response times ς 6 minutes in stagnant 
water and only seconds in flowing water ς attaining a detection limit of 1.7mg/L in a concentration interval ranging from 1 to 100mg/L. 
Both the sensor presented, and the commercial sensor were placed in natural marine water and the comparison of the concentration 
values obtained allowed to conclude that the developed prototype is suitable for the aquaculture environment [1]. 
 
Turbidity is evaluated taking advantage of the scattering phenomenon. However, the considered approach is distinct from others because, 
additionally, it allows to obtain the absorbed light spectrum of the sample. Making use of a spectrometer, a photodetector and two LEDs, 
the sensor is able to measure forward-scattered light and 45º, 90º and 135º degree scattering. After testing the sensor in solutions of 
several turbidity levels, the results suggested that absorption, forward scattering and nephelometric measurements are suitable for lower 
turbidity measurements, at least up to 300 NTU. On the other hand, backscattering measurements are only effective for higher turbidities, 
above 150 NTU. 
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Breakthrough curves are key for designing continuous flow adsorption systems, typically obtained experimentally or through modeling [1]. 
In this study, a mixture of activated carbon (AC) and geopolymers (GP) was tested in a continuous treatment system for the removal of 
model contaminants from waters in a single-component system composed of sulfamethoxazole (SMX), acetaminophen (ACT), or gallic acid 
(GA). In addition, the adsorbent materials were also tested in a multi-component water matrix to evaluate the interactions between 
adsorbates and adsorbents. Adsorption tests were conducted using 1g of GP and 0.5g of AC, filled with glass beads. The experiments were 
carried out at room temperature, considering 100 mg/L for all contaminants and natural pH of the solutions. The flow was set to 1 mL/min 
and controlled by a peristaltic pump. The breakthrough curves are shown in Figure 1. Based on the experimental data, the useful operating 
times were calculated, assuming that the effluent concentration should not exceed 5% of the initial concentration [2], yielding 228 minutes 
for ACT, 46 minutes for SMX, and 53 minutes for GA in the multi-component system. A reduction in time was observed when compared to 
the single-component system due to faster saturation caused by competition for active sites. The useful adsorption capacities were also 
calculated, with values of 45.7 mg/g for ACT, 9.2 mg/g for SMX, and 10.7 mg/g for GA in the multicomponent system. The overall results 
indicated that the column was efficient, as the contaminating compounds were removed up to the system breakthrough. In conclusion, 
this preliminary study suggests that these materials can be effectively combined and applied in tertiary wastewater treatments, as 
permeable reactive barriers. 
 
 

 
Figure 1. Breakthrough curve for a) single-component system and b) multi-component system 
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Circular Economy implies strategies for waste valorization and reuse to produce higher-value products [1]. In this context, exhausted olive 
pomace, a waste biomass derived from olive industry was used to synthesize activated carbon (AC) through slow pyrolysis, followed by 
activation with CO2 to optimize the adsorbent's porosity. The pyrolysis furnace was initially maintained under an inert atmosphere with a 
nitrogen flow rate of 100 NmL/min, considering three different temperature stages reached through the application of a heating ramp of 
5ºC/min up to 400°C and 600°C (maintained 1 hour each) and up to 800°C. Activation with CO2 occurs in the first hour at this temperature, 
followed by 3 hours in a nitrogen atmosphere, completing the process in 9 hours. The geopolymer (GP) was synthesized using 10 g of fly 
ash, a byproduct of the combustion of municipal solid waste, mixed with an alkaline solution, a mixture of 5,67g of sodium silicate and 
2,27g of sodium hydroxide (10M), to initiate the geopolymerization reaction. The synthesis of carbon nanotubes (CNTs) was based on the 
methodology of Díaz de Tuesta et al. [2], by chemical vapor deposition with plastic waste as the precursor. The results obtained for textural 
characterization are presented in Table 1. AC showed the highest surface area (527 m²/g) and a pore volume of 0.318 cm³/g, can be 
advantageous for adsorption, while CNT functions effectively as a catalyst despite its lower surface area. Acid-base characterization 
ǎƘƻǿŜŘ ǘƘŀǘ !/ ǇƻǎǎŜǎǎŜǎ ƘƛƎƘ ōŀǎƛŎƛǘȅ όмнрл ˃ƳƻƭκƎύΣ ŜƴƘŀƴŎƛƴƎ ƛǘǎ ŀōƛƭƛǘȅ ǘƻ ŀŘǎƻǊō ŀŎƛŘƛŎ ŎƻƴǘŀƳƛƴŀƴǘǎΣ ǿƘƛƭŜ /b¢ ŀƴŘ Dt Řemonstrated 
balanced acid and basic properties, with point of zero charge (pHpzc) values of 9.86 for AC, 6.9 for CNT, and 7.6 for GP. Elemental analysis 
(CHNS) revealed that AC contained 63.0% C, 0.8% H, 18.0% O, and 16.4% ash. CNT, in contrast, had a higher carbon content of 92.5% and 
6.0% ash.  
 
 
 

Table 1. Textural properties analysis for the materials 

Sample 
SBET 

(m2 g-1) 

SLangmuir 
(m2 g-1) 

Sext 
(m2 g-1) 

Smic 
(m2 g-1) 

Vmic 
(mm3 g-1) 

Wmic 
(nm) 

Vtotal 
(cm3 g-1) 

AC 527 782 33 749 269 1.43 0.318 

GP 30 232 6.7 23 0 0 0.068 

CNT 66 596 17.3 48.7 0 0 0.172 
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En las próximas décadas, se espera un aumento en los residuos plásticos anuales que ingresan a los ecosistemas acuáticos [1], junto con 
un incremento en la transferencia de microplásticos (MP) a la biota [2]. Los MP se han vuelto omnipresentes en los océanos, infiltrándose 
en la cadena alimentaria de especies marinas y potencialmente llegando a los seres humanos [3]. En los entornos estuarinos, donde las 
actividades urbanas e industriales interfieren con la acuicultura de mejillones, estos podrían estar sometidos a presiones antropogénicas 
significativas y afluencias de agua dulce [4]. Las dinámicas de los MP en estas áreas están influenciadas por los flujos de mareas, los 
patrones de viento oceánico y el escurrimiento de áreas urbanas, que son las principales vías de entrada de residuos plásticos en los 
estuarios [5]. Debido a su naturaleza transicional, los estuarios juegan un papel importante en la concentración y transporte de MP, de 
manera distinta a otros cuerpos de agua. Además, el conocimiento del comportamiento estuarino es necesario para comprender y 
cuantificar el transporte de MP desde la tierra hacia el océano [6]. 
 
El objetivo de este trabajo es analizar el comportamiento de los MP en ambientes estuarinos y comprender sus interacciones con los 
mejillones. El caso de estudio se basa en una revisión exhaustiva de la literatura y en un análisis del sistema real para identificar los orígenes, 
fuentes y sumideros de MP en los estuarios, proporcionando ideas clave sobre su dinámica. 
 
Los resultados destacan cómo los mejillones en los estuarios contribuyen a la movilización de MP, arrojando luz sobre cómo estos entornos 
influyen en el transporte y la distribución de los MP. Esta investigación amplía el conocimiento actual sobre los MP y proporciona nuevas 
perspectivas al identificar áreas propensas a la acumulación de MP, lo que puede orientar futuras estrategias de intervención en las 
regiones estuarinas. Sin embargo, abordar la contaminación por microplásticos sigue siendo un desafío, en gran parte debido a la limitada 
disponibilidad de datos cuantitativos, lo que dificulta las comparaciones regionales significativas. La estandarización de las definiciones y 
métodos de evaluación de microplásticos es esencial para mitigar eficazmente los impactos antropogénicos de esta contaminación. 
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Wine is a complex matrix that undergoes multiple processes from grapes to the bottle, where physicochemical instabilities and sensory 
defects may arise [1]. The wine industry looks to develop safe and sustainable technologies to address these issues while preserving their 
organoleptic properties [2]. Lignin has physicochemical features that are useful for removing colloids, contaminants, and other unwanted 
particles from aqueous systems, including higher molecular weight, the presence of diverse functional groups, and a structure with high 
porosity. This study explores the potential of lignin as a novel clarifying agent for Port wine. Three types of lignin - lignosulfonates (LS), 
kraft lignin (KL), and organosolv lignin (OL) - were tested at concentrations of 25 and 100 g/hL over 7 and 30 days. The results reveal that 
the type of lignin and the time of treatment significantly affect wine composition. KL showed the highest potential for protein removal, 
decreasing protein content by 13 % at 25 g/hL and 37 % at 100 g/hL. LS and OL at 100 g/hL also significantly reduced to 90 % and 50 %, 
respectively, the protein content from day 7 to day 30. LS reduced tannin content (maximum 13 %) and the interaction of salivary acidic 
proline-rich proteins with wine phenolic compounds, related to the astringency perception. Interestingly, both LS and KL slightly increased 
anthocyanin levels. Related to the colorimetǊƛŎ ǇǊƻǇŜǊǘƛŜǎΣ ƴƻƴŜ ƻŦ ǘƘŜ ǘȅǇŜǎ ƻŦ ƭƛƎƴƛƴ ǇǊƻƳƻǘŜŘ ǎƛƎƴƛŦƛŎŀƴǘ ŎƻƭƻǊ ŎƘŀƴƎŜǎ όҟ9 ғ нύΣ ǘƘƻǳƎƘ 
KL and OL at 100 g/hL slightly increased the b* color coordinate, contributing to a more yellowish hue. In terms of aroma, LS had the most 
positive impact, reducing undesirable volatiles such as isoamyl alcohol (cheesy and fusel notes) and 1-hexanol (resinous) by approximately 
30%. Simultaneously, LS increased fruity and brandy-like compounds like ethyl octanoate and decanoate by up to 60%. This study proposes 
a sustainable approach by repurposing a by-product, offering the wine industry a new, environmentally friendly alternative for clarification. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig.1. Application of lignin in wine samples with determination of chemical composition effects.  
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There is environmental concern due to the high use of oil as a primary fuel, which results in a significant emission of polluting gases, and 
one of the most promising solutions involves replacing it with biodiesel. Biodiesel is a fuel that can be produced using waste cooking oil 
(WCO) and has become an excellent alternative to ordinary diesel. A crucial stage in the production of biodiesel is the purification process. 
Among the various methods used, there are two main ones: the wet purification method, which uses water, and the dry purification 
method, which uses ion exchange resins or adsorbents. Dry purification using adsorbents removes contaminants such as water, soap, and 
traces of glycerine based on their chemical polarities and acidic and basic properties. Also, it avoids the generation of high volumes of 
effluents, and the adsorbents can be reused [1][2].  
 
The use of green adsorbents is a viable alternative for purification through adsorption processes, as they are biodegradable and are 
generally derived from agro-industrial waste, proving to be a more sustainable alternative since it allows cost reduction and environmental 
impacts. One way of using natural adsorbents is through the production of activated carbon. Even though it does not have a specific 
morphology, these adsorbents present a high surface area and porosity [3]. 
 
This work aims to produce, characterize, and study the potential use of four different activated carbons produced from almond shells (CA), 
rice husks (CR), olive stones (CO), and walnut shells (CW), for the adsorption purification process of removing free glycerol from crude 
biodiesel produced from WCO. The adsorbents were produced through physical activation at 800 °C, and characterization includes 
determining the point of zero-charge, texture properties, elemental composition, and thermogravimetric analysis. Afterwards, adsorption 
studies were carried out to identify the adsorbent with the best purification performance. Selected results for the materials 
characterization are shown in Table 1. The removal of free glycerol from biodiesel was studied at the temperatures of 25, 35, and 45 °C. 
The mass removal percentages were 25.10%, 18.79%, and 15.85% (for CA); 23.99%, 11.79%, and 16.59% (for CR); 37.26%, 33.12%, and 
33.47% (for CO); and 17.69%, 21.17%,14,81% (for CW), respectively. 
 

Table 1 ς Selected results for the characterization of prepared adsorbents. 
Adsorbent pHPZC Texture properties 

  Surface area 
(m²/g) 

Micropore area (m²/g) Pore volume (cm³/g) Pore diameter (nm) 

CA 7.78 ±0.21 418.38 373.57 0.24 1.73 
CR 9.02 ±0.12 277.53 240.66 0.17 1.81 
CO 7.24 ±0.34 379.26 354.17 0.21 0.88 
CW 8.25 ±0.18 301.33 301.33 0.22 0.88 
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Luminescent solar concentrators (LSCs) provide a simple and cost-effective approach to harvesting sunlight. By effectively reducing the 
ƴǳƳōŜǊ ƻŦ ǇƘƻǘƻǾƻƭǘŀƛŎ ƳƻŘǳƭŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǳǊōŀƴ ƭŀƴŘǎŎŀǇŜǎΣ ǘƘŜǎŜ ŘŜǾƛŎŜǎ ŀǊŜ ǇƛǾƻǘŀƭ ƛƴ ǘƻŘŀȅΩǎ ƳǳŎƘ ƴeeded energy 
regulation context and the transition to future energy-efficient buildings and smart cities. [1] Among the most promising luminophores for 
LSCs are carbon dots (CDs) and organic colorants. The first are known for their excellent photoluminescence features, photostability, high 
aqueous dispersibility, good thermal stability, chemical inertness, and environment friendliness; the latter, for their large absorption 
coefficient, a broad emission band, and high quantum yields. [2] 
 

In our recent work, we used biomass from the microalga Chorella pyrenoidosa to develop an unprecedented system that combines both 
CDs and chlorophyll pigments. The resulting CDs present excitation and emission maxima at 472 and 526 nm, respectively, while the 
chlorophyll centers provide a secondary photoluminescence process, thus ensuring that the as-prepared system can also interact with the 
farther red region of the visible spectrum. Details on the preparation of this system as well as its optical properties will be discussed, as 
well as preliminary tests regarding its application in LSCs. 
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El pescado, fuente de proteínas y ácidos grasos, representa actualmente el 17% de la ingesta mundial de proteínas animales, y su consumo 
se compone de pescado fresco o procesado/en conserva. Las especies de pescado más consumidas en Portugal son la caballa, la sardina, 
el jurel, el pulpo, el bacalao, el atún y el sable negro, lo que pone de manifiesto un importante vacío de mercado para los productos a base 
de trucha. La producción de trucha en viveros se realiza principalmente para proteger la especie y repoblar los ríos. Este estudio se centra 
en la promoción, valorización y reutilización de la trucha marrón de la Estación de Acuicultura de Boticas Parque Naturaleza y Biodiversidad 
(BPNB), con el objetivo de gestionar de forma sostenible y añadir valor a un recurso endógeno de gran riqueza cultural y patrimonial.  
 
Muestras de Salmo trutta (trucha marrón) fueran recogidas en BPNB y disecados en sus partes constituyentes, lomos, cabezas, piel, vísceras 
y espinas. Para evaluar el perfil nutricional de las muestras de trucha, incluyendo la composición en macronutrientes (proteínas, grasa 
total, cenizas y carbohidratos), humedad y valor energético, se utilizaron los métodos de análisis oficiales descritos por la AOAC. También 
se llevó a cabo una caracterización fitoquímica, centrada en el contenido en compuestos lipofílicos (ácidos grasos y tocoferoles), el 
contenido en sales (NaCl) y la actividad antioxidante mediante el método DPPH. 
 
La proteína es el macronutriente más abundante en este pescado, seguido de la grasa. Entre los compuestos individuales, se detectó un 
ǇǊŜŘƻƳƛƴƛƻ ŘŜƭ ʰ-tocoferol y de los ácidos oxálico y cítrico en todas las muestras. La fracción lipídica, bastante abundante, estaba 
constituida principalmente por ácidos grasos poliinsaturados. El filete de pescado presentaba el mayor contenido de NaCl y las cinco partes 
del pescado demostraron actividad antioxidante en el ensayo DPPH. 
 
Este trabajo facilitará la aportación de valor añadido a este recurso endógeno mediante actividades de I+D dirigidas al desarrollo de nuevos 
productos alimentarios basados en la trucha, así como a la reutilización de los subproductos resultantes de su procesado. La caracterización 
detallada de cada parte del pescado permitirá la creación de otros productos de valor añadido para nuevas aplicaciones en nutrición, salud 
y otras áreas, con un impacto regional demostrable. 
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Materiales como el grafito, los nanotubos de carbono (CNT) o el grafeno, son materiales carbonosos de uso habitual en baterías ion litio e 
ion sodio. Aunque presentan una buena reversibilidad electroquímica, se enfrentan a retos críticos asociados a sus métodos de síntesis y 
a los elevados costes de producción, lo que dificulta su producción a gran escala [1]. En consecuencia, los estudios entorno a la obtención 
de materiales carbonosos basados en recursos sostenibles ha ido en aumento. Entre los precursores estudiados, se encuentran aquellos 
derivados de la biomasa, debido a su abundancia, reducida toxicidad y facilidad de modificación, lo que permite adaptar sus propiedades 
a las requeridas por su aplicación, como es el caso del almacenamiento energético en baterías, como porosidad, grupos funcionales en su 
superficie o conductividad, entre otros. 
 
Uno de los objetivos de las líneas de investigación impulsadas desde CETIM es la obtención de materiales carbonosos de alto valor añadido 
a partir de subproductos o residuos de biomasa. Para ello, se focaliza en identificar fuentes de materiales generados por sectores tractores 
a nivel local. Sectores como el agrícola, forestal, maderero, papelero o alimentario, tienen una gran importancia no solo en Galicia, sino 
en España y Europa, por lo que a través de esta estrategia se potencia el tejido industrial entre regiones dentro del continente europeo. 
 
Algunos de los materiales en estudio son materiales lignocelulósicos, serrín procedente de madera local, y algas, preferentemente 
invasoras, que suponen un problema para el ecosistema de la costa gallega al impedir el crecimiento de otras especies autóctonas. Para la 
obtención de materiales electroquímicos, en función del origen del material, se aplicaron procesos de acondicionado (tratamientos 
mecánicos, lavados, etc.) con el objetivo de obtener un material de inicio homogéneo y con el mínimo grado de impurezas que implicasen 
reacciones electroquímicas no deseadas al introducirlas en la batería. Tras ello, se llevó a cabo la aplicación de tratamientos de activación 
(mecánicos y/o químicos) para la formación de estructuras porosas y favorecer la transferencia del iones durante la carga y descarga de la 
batería. Los materiales activados y sin activar se sometieron a tratamiento térmicos, priorizando aquellos que permitiesen un equilibrio 
entre el consumo energético del proceso de obtención del material poroso, y las propiedades que el material obtenido puede aportar. 
Estos materiales se caracterizaron físico-químicamente, y electroquímicamente mediante la preparación de electrodos y montaje de celda 
tipo botón. 
 

 
 
 

Fig.1. (a) Celulosa previa carbonización, (b) celulosa carbonizada y (c) resultados electroquímicos para semicelda ion litio, con ánodo con 
un 90% material carbonoso procedente de celulosa 
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Choline-Amino Acid Ionic Liquids (CAAILs) offer a greener alternative to traditional ionic liquids, such as those derived from the imidazolium 
cation, due to their easy synthesis from natural materials and high biodegradability [1]. Additionally, their limited solubility in aqueous salt 
solutions creates favourable conditions for extraction in Aqueous Two-Phase Systems (ATPS), enabling the efficient recovery of valuable 
biomolecules such as antioxidants and vitamins [2] and dangerous contaminants such as Active Pharmaceutical Ingredients (APIs) [3]. 
 
This study focuses on synthesizing novel, environmentally friendly ionic liquids based on choline, characterising their thermophysical 
properties in pure state and in aqueous solution (including liquid density, dynamic viscosity, electrical conductivity, pH, ionicity and 
refractive index), and conducting ternary liquid-liquid equilibria assessments alongside partition studies for pharmaceutical contaminants 
(amoxicillin and acetaminophen) and valuable biomolecules (antioxidants and vitamins), at 298.15 K and 0.1 MPa. Specifically, CAAILs 
derived from L-alanine, glycine, leucine, and L-serinate were synthesized and their chemical structures were validated through Fourier-
Transform Infrared Spectroscopy (FTIR) and computational predictions from Density Functional Theory. 
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Exosomes, nanometric vesicles secreted by various cell types, are present in all biological fluids and reflect the state of their originating 
cells, making them valuable tools for early, non-invasive diagnosis through liquid biopsies. However, their small size and low concentration 
in complex biological samples pose challenges for detection, requiring advanced technological solutions. This study presents different 
approaches of biosensing devices for the detection and quantification of exosomes, focusing on their application as biomarkers for non-
communicable diseases such as cancer.  
 
Four different electrochemical biosensing platforms are detailed in this work (as illustrated in Figure 1), each combining immunomagnetic 
separation (IMS) with electrochemical detection in a portable biosensing device. In the first approach, IMS is used in an electrochemical 
immunosensor, where exosomes are captured and quantified using cancer-specific receptors and tetraspanins, achieving high sensitivity 
for exosome detection. The second approach employs an IMS-based biosensor taking advantage of the intrinsic alkaline phosphatase (ALP) 
activity of exosomes for their detection without secondary antibodies. In the third case, IMS is integrated with electrochemical genosensing 
to amplify exosome transcripts, such as GAPDH, enabling the sensitive detection of exosomes derived from cancer cells. Finally, the fourth 
platform uses IMS combined with a peptide-based biosensor, offering enhanced sensitivity and specificity by employing a biotinylated 
peptide with streptavidin-polyHRP for detection. These biosensor designs demonstrate the potential of exosomes as biomarkers for liquid 
biopsies in cancer diagnosis and monitoring. By providing cost-effective, scalable, and sensitive solutions, these platforms offer significant 
advantages for point-of-care diagnostics, especially in low-resource settings. The approaches described also highlight the versatility of the 
IMS-electrochemical biosensing platform for future applications in other disease diagnostics. 

 

 
 

Fig.1. Schematic of four electrochemical biosensing platforms for exosome detection 
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La tuberculosis (TB) es una enfermedad infecciosa causada por el bacilo ácido-alcohol resistente Mycobacterium tuberculosis (Mtb) y es la 
principal causa de muerte en humanos por un único patógeno bacteriano (1.3 millones de muertes en 2022) [1]. El surgimiento de cepas 
de Mtb resistentes a múltiples fármacos y extremadamente resistentes (MDR y XDR), así como la coinfección de Mtb con VIH, ha convertido 
a la TB en una preocupación significativa para la salud global. Actualmente, la única vacuna autorizada contra la TB es el Bacilo de Calmette-
Guérin (BCG) cuya eficacia es muy variable contra la TB pulmonar en adolescentes y adultos (entre 0-80 % de protección) [2]. Por lo tanto, 
el descubrimiento de blancos para la atenuación de Mtb es crucial en el desarrollo de nuevas vacunas vivas atenuadas. Algunos estudios 
han resaltado la importancia de las proteínas y transportadores de membrana en la interacción patógeno-huésped y la fisiología 
micobacteriana. Específicamente, MmpL7 está involucrado en la biosíntesis del conocido lípido factor de virulencia dimicocerosato de 
phtiocerol (PDIM) y su translocación a la pared celular [3]. Por otra parte, CtpF es una ATPasa tipo P de membrana involucrada en la 
desintoxicación del calcio que se activa en respuesta al estrés oxidativo, y posiblemente en la composición de la envoltura de Mtb [4]. 
 
En el presente trabajo, se evaluaron algunas características asociadas a la virulencia, de mutantes de Mtb en los genes ctpF y mmpL7 
(aǘōҟŎǘǇC y aǘōҟƳƳǇ[т, respectivamente). Así, los mutantes aǘōҟŎǘǇC y aǘōҟƳƳǇ[т mostraron variación en su morfología colonial 
rugosa en comparación con la cepa tipo salvaje MtbH37Rv, lo que sugiere un cambio en su perfil lipídico de envoltura. Además, células 
completas de los mutantes (aǘōҟŎǘǇC y aǘōҟƳƳǇ[т) presentaron menor hidrofobicidad relativa en comparación con la cepa salvaje 
(MtbH37Rv), indicando una menor proporción de compuestos hidrofóbicos en la envoltura celular, lo que para el caso del mutante 
aǘōҟƳƳǇ[т puede ser asociado a la ausencia de PDIM. El posible cambio en la composición lipídica de envoltura alteró la motilidad de 
las células mutantes sobre una superficie hidrofílica de agarosa, en comparación con las células de la cepa salvaje. Por otra parte, el 
mutante aǘōҟƳƳǇ[т mostró un contenido de PDIM en citosol similar a la cepa salvaje, lo que indica su biosíntesis y acumulación al 
interior celular, a ser traslocado a la pared celular. Finalmente, la no tinción citoquímica de colonias de los mutantes (aǘōҟŎǘǇC y 

aǘōҟƳƳǇ[т) con el colorante básico rojo neutro (rojo a pH < 9.8) sugiere una menor acidez en la superficie de las células mutantes, 
asociada con un menor contenido de lípidos metil-ramificados (como PDIM) en la pared y la pérdida de su virulencia.  
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Conjugation of chemicals and peptides represents the well-established molecular initiating event (MIE) in skin sensitization to 

low molecular weight chemicals. This MIE has been successfully exploited in the development of in chemico peptide reactivity assays, with 
the Direct Peptide Reactivity Assay (DPRA) being validated as a screening tool for skin sensitization hazard as well as an OECD test guideline 
[1,2]. DPRA is based on the use of a high-performance liquid chromatography (HPLC)/ultraviolet (UV) detection method to quantify the 
conjugation of chemicals and peptides [3]. However, this method has some limitations including the requirement of peptides in high 
concentrations and some chemicals may interfere with the UV detection method, leading to false positive/negative results. Moreover, the 
HPLC method is labor-intensive, time-consuming, and requires equipment that is not readily available in many laboratories, always 
requiring expert personnel. To overcome such limitations, this work presents the development of a novel colorimetric photonic-based 
sensor capable of detecting skin and respiratory allergens based on a fast, simple, and cost-effective method. 

 
The biosensor is composed of a photonic crystal (PC) and a biopolymer-based hydrogel. The PC is first developed by dip-coating 

deposition of colloidal silica particles, and is then embebbed in the hydrogel obtained by photopolymerization of the biopolymer-based 
precursors. When the sensitizers are introduced, those react with specific chemical groups present in the photonic hydrogel, leading to an 
observable color change from green to red, visible to the naked eye. This is due to shift in the reflectance peak of the PC structure caused 
by interaction of the analyte with the hydrogel.  The ARE-Nrf2 luciferase method (KeratinoSens) approved by the OECD as a test guideline 
to detect skin sensitizers was used to validate the obtained results.  

 
Stability tests were performed by monitoring the reflectance peak of the photonic hydrogel and the colorimetric sensor expired 

in 20 days.  
 
The constructed photonic hydrogel was successfully used to detect skin and respiratory sensitizers, showing good analytical 

performance. This finding provides a proof-of-concept for a colorimetric sensor for visual detection of sensitizers and demonstrates the 
great potential of the photonic hydrogels for visual detection of this type of allergenic chemicals. 
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Celiac disease (CD) is a chronic enteropathy triggered by an immune response to an external stimulus ς gluten, found in wheat, rye, barley, 

and other cereals ς causing changes in the intestinal mucosa and a perturbation of the homeostatic state of cells, in genetically predisposed 

individuals [1]. In most recent years, CD has begun to be seen as a relevant public health problem, independently of age, and recent studies 

estimates that 1.4% of world's population has CD [2].  Although multiple studies have explored the immune response associated with CD, 

the exact onset of the disease and the factors that trigger gluten intolerance in susceptible patients remain largely unknown. 

 

  Recent studies have shown that specific gluten peptides, which are rich in glutamine and proline residues - causing high resistance to 

digestion by gastric, pancreatic, and intestinal enzymes ς can directly promote structural and functional changes in intestinal cells, by 

influencing the pro-inflammatory gene expression and oxidative stress. Many studies regarding the inflammatory and oxidative stress 

changes in cells associated with CD are performed using human intestinal epithelial cell lines, such as the Caco-2, showing interesting 

results regarding the pro-oxidative effects of gluten protein digests. Previously we evaluated the gluten-induced redox perturbations in 

two intestinal epithelial cell systems (Caco-2 monoculture and Caco-2/HT29-MTX co-culture) [3] and these results confirmed the necessity 

to increase the complexity of the cell systems used, either through the addition of pro-inflammatory cytokines or use of immune cells, 

with the main goal of achieving a more biologically representative model to use in CD-related studies. 

 

Therefore, in the presented work we performed experiments in Caco-2 and Caco-2/HT29-MTX co-culture models with either an external 

cytokine pre-treatment (IFNɹ) - representative of the adaptive immune response - or implementing innate immune-related cells into our 

cell model, in a non-differentiated state (THP-1 cells in suspension) and differentiated into macrophage-like cells, accessing the integrity 

and redox state perturbations in cells challenged with gluten protein digests. The results obtained indicate that (1) adding innate immune-

related cells in epithelial cell models can be an important upgrade for in vitro CD-related studies, (2) the incubation with gliadins resulted 

in transient perturbations in the cell redox state and (3) the epithelial disruption caused by gliadins is a key aspect to account for, allowing 

immunogenic peptide to enter the lamina propria, which in turn propagates the inflammatory response in cells (through the innate and 

adaptive pathways). 
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The COVID-19 pandemic has resulted in a persistent health challenge known as Post-COVID Condition (PCC) [1], characterized by symptoms 
lasting at least three months after the initial SARS-CoV-2 infection and potentially persisting for several years. While studies on PCC using 
lipidomics and proteomics have been conducted, these methods are costly and time-consuming. The comprehensive analysis of UV-VIS-
NIR-MIR spectroscopy [2] is explored here as an alternative for the rapid and cheap diagnosis and quantification of the severity of PCC. 
Blood samples from 65 PCC patients, previously analyzed in lipidomic and proteomic studies, along with samples from 65 new patients, 
were examined to develop a model that quantifies the severity of PCC based solely on spectrophotometric data.  
 
Significant spectral variability was observed in the UV-VIS region, particularly between 297-600 nm, correlating strongly with patient 
symptoms. Unsupervised clustering algorithms of the spectra performed on this region effectively differentiated between asymptomatic 
and symptomatic patients, aligning well with clinical symptom severity. Comparative analysis with proteomic and lipidomic studies 
indicated that UV-VIS spectroscopy captures clinically relevant biochemical information. The results of the model developed to quantify 
the severity of PCC demonstrated robustness with new patient data, underscoring the method's potential as a rapid, non-invasive, and 
cost-effective diagnostic tool. This study highlights the strengths of spectroscopic techniques, suggesting their suitability for widespread 
clinical application in diagnosing and monitoring PCC, and emphasizes the need for further refinement and integration of these methods 
into healthcare practice, particularly for their potential implementation in portable devices. 
 

Fig.1. Schematic of the spectroscopy workflow for diagnosis and assessing PCC severity. 
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Many efforts have been made throughout history to maintain healthy skin, particularly in the field of cosmetics. Personal care products 
often include chemical surfactants, which can cause allergic reactions and skin irritations in humans [1]. This issue, combined with growing 
environmental awareness, has highlighted the interest in biosurfactants, natural compounds with several advantages over their synthetic 
counterparts, including lower toxicity, biodegradability and compatibility with human skin [2,3]. Recent studies have demonstrated the 
potential of prebiotic biosurfactants produced by certain lactic acid bacteria in skin care applications [4]. Therefore, the goal of this work 
is to study the cytotoxic effect of biosurfactants obtained from two different Lactobacilli strains for dermal applications. First, 
biosurfactants of Lactobacillus pentosus were produced by fermentation under two different synthetic culture media: one in MRS broth 
and the other in a cost-competitive culture media based on corn steep liquor (10 g/L) and yeast extract (10 g/L) supplemented with glucose 
(11 g/L) and xylose (18 g/L) at 31°C, pH 5.85, for 48 h. On the other side, Lactobacillus paracasei was fermented in a simulated MRS broth, 
replacing glucose with lactose (20 g/L) at 37°C, pH 7, for 72 h. After fermentation, the biomass of Lactobacilli strains was recovered by 
centrifugation, and the biosurfactant extracts were obtained following the protocol described in previous works [5]. Then, to determine 
the cytotoxicity profile, human dermal fibroblasts were treated with the biosurfactant extracts at different concentrations (0.01, 0.1, 0.5, 
1 and 3 g/L) for 24 h, and cell viability was assessed using the MTT assay, which measures the reduction of 3-[4,5-dimethylthiazole-2-yl]-
2,5-diphenyltetrazolium bromide to formazan [6]. These measurements were normalized against an untreated control to assess the 
cytotoxicity profile of each sample. The results revealed that treatment with 1 g/L and 3 g/L of the biosurfactant extract from L. pentosus 
and L. paracasei growing in hexoses did not exhibit any cytotoxic effects, with cell viability greater than 90% and 80%, respectively, for 
each concentration. In contrast, the biosurfactant extract from L. pentosus grown on hexoses and pentoses showed a decrease in cell 
viability below 80% at a concentration of 0.1 g/L. These findings indicate a strong potential for integrating the prebiotic biosurfactants 
from L. pentosus and L. paracasei, produced in MRS broth media, into cosmetic products at the concentrations tested in this study.  
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Methicillin-resistant S. aureus (MRSA) infections are a major public health concern, particularly in the context of hospital-acquired 
infections, being associated with high rates of mortality. The production of bacterial pore forming toxins (PFT) such as alpha hemolysin 
(Hlh ) plays an important role in MRSA pathogenicity. Notably, a role of extracellular vesicles (EVs) as part of the innate immune system, 
and more specifically as decoys to sequester and inactivate bacterial toxins has been recently proposed [1].  
 
In this work we aimed to quantify the efficacy of EVs in inhibiting the toxicity of S. aureus alpha hemolysin (Hl)h. Cytotoxicity assays were 
carried out against the L-929 mouse fibroblast cell line, employing commercially available S. aureus Hlh , and LC50 values were determined. 
S. aureus Hlh  was found to have an LC50 of 174 nM in complete medium and 72 nM in EV-depleted medium, confirming that EV depletion 
promoted Hlh  mediated cell death.Then, EVs secreted from HEK 293T cells were isolated using weak anion exchange chromatography and 
caracterized through biophysical and biochemical methodologies. 
 
Isolated EVs  were found to dramatically inhibit the pore forming activity of Hl,h using permeabilization assays of both L-929 cells and giant 
unilamellar vesicles (GUV). Importantly, modification of lipid composition of isolated EVs was found to potentiate the Hl  hneutralization 
efficacy of these vesicles, further validating the potential of EVs in the framework of antivirulence therapeutic strategies for drug-resistant 
bacterial infections. 
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The European Union is the leading producer, consumer, and exporter of olive oil, producing 67% of the worldΩs olive oil, being Spain, Italy, 
Greece, and Portugal the main producers [1]. This high production rate of olive oil generates huge amount of olive mill wastewater sludge 
(OMWS) that should be treated to reduce its environmental impact. In addition, in previous works, it has been proven that corn mill 
wastewater sludge (CMWS) is an interesting source of biosurfactants [2], which opens the door to evaluate other food industry residues, 
rich in nutrients and spontaneously fermented, as a direct source of bioactive compounds. In this sense, due to the high content of 
nutrients in OMWS, that can promote the growth of microorganisms, it is evaluated as direct source of biosurfactants. For that, OMWS 
was centrifuged, and the biomass was washed twice with deionized water and subjected to a cosmos extraction process carried out using 
phosphate buffer saline (PBS) (see Fig.1), using the protocol established by Bustos et al. [3], and subsequently subjected to dialysis with 
membranes. Surfactant properties of the biosurfactant extract under evaluation were measured in terms of surface tension water 
reduction, using a tensiometer K20 EasyDyne, with a 1.9 cm platinum Wilhelmy plate, from KRÜSS Scientific. These results were compared 
with the TS and CMC values of the cell-bound biosurfactants of lactic bacteria [4], and the extracts obtained from CMWS with chloroform 
following the protocol established by Vecino et al. [5]. Results showed that biosurfactant extract was able to reduce the surface tension of 
water in more than 20 units with a critical micellar concentration (CMC) of 0.27 g/L. These results were comparable with the values 
provided by the biosurfactant extract produced from CMWS in previous works [5], but, in the case of biosurfactants produced by lactic 
acid bacteria, better CMC results were achieved, reducing it from 0.4 g/L to 0.27 g/L [4]. Based on this preliminary study, it can be concluded 
that OMWS can be a potential source for obtaining more environmentally friendly biosurfactants contributing to reduce the carbon 
footprint of chemically synthetized surfactants. 

   
A B C 

 

 

 

 
Fig.1. Pictures corresponding to: A) OMWS sample before extraction; B) Dialysis of biosurfactant extract with membranes; C) 

Biosurfactant extract dissolved in water. 
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Methicillin-resistant Staphylococcus aureus (MRSA) infections are a major public health concern, particularly in the context of hospital-
acquired infections, being associated with high rates of mortality. The production of bacterial pore forming toxins (PFT) such as alpha 
hemolysin (Hlh ) plays an important role in MRSA pathogenicity. Notably, a role of extracellular vesicles (EVs) as part of the innate immune 
system, and more specifically as decoys to sequester and inactivate bacterial toxins has been recently proposed [1].  
 
In this work, we aimed to quantify the efficacy of EVs in inhibiting the toxicity of S. aureus alpha hemolysin (Hlh). Cytotoxicity assays were 
carried out against the L-929 mouse fibroblast cell line, employing commercially available S. aureus Hlh , and LC50 values were determined. 
S. aureus Hlh  was found to have an LC50 of 174 nM in complete medium and 72 nM in EV-depleted medium, confirming that EV depletion 
promoted Hlh  mediated cell death. Then, EVs secreted from HEK 293T cells were isolated using weak anion exchange chromatography and 
characterized through biophysical and biochemical methodologies. 
 
Isolated EVs were found to dramatically inhibit the pore forming activity of Hl,h using permeabilization assays of both L-929 cells and giant 
unilamellar vesicles (GUV). Importantly, modification of lipid composition of isolated EVs was found to potentiate the Hl hneutralization 
efficacy of these vesicles, further validating the potential of EVs in the framework of antivirulence therapeutic strategies for drug-resistant 
bacterial infections. 
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Toxoplasma gondii is a parasite that affects approximately one-third of people worldwide [1]. This pathogen is responsible for 
toxoplasmosis, posing significant health risks to certain populations, namely immunocompromised individuals and pregnant women [1]. 
Despite the widespread nature of this infection, an effective vaccine for human use remains elusive. Recent research has shown 
encouraging results using nanotechnology, a cutting-edge approach, for the creation of an effective immunization against toxoplasmosis 
[2]. 
 
This research aimed to develop an optimized nasal vaccine against T. gondii using polylactic-co-glycolic acid (PLGA) nanoparticles (NP) 
containing T. gondii sonicates (NP-TgS) for intranasal administration. A single emulsion method was used to synthesize the NP, and their 
physical and chemical properties were characterized by NP tracking analysis and dynamic light scattering. The encapsulation efficiency of 
TgS by NPs (NP-TgS) was determined by lowry assay and UV-Vis spectroscopy. Several in vitro tests were conducted to assess the biosafety 
and biocompatibility of the nanoformulation. Cell viability and permeation were evaluated using a mouse fibroblast cell line (L929) and a 
human nasal epithelial cell line (RPMI). The cellular uptake and activation markers (MHCII, CD80, and CD86) expression were determined, 
using mouse bone marrow-derived dendritic cells (BMDCs).  
  
The NP-TgS characterization showed a size of 207 nm, a polydispersity index of 0.227, indicating a relatively uniform size distribution, a 
zeta potential of -14 mV, suggesting moderate stability, and an encapsulation efficiency of 55%. No toxic effects were evidenced below 
0.25 mg/ml for BMDC, or below  7.5 mg/ml for RPMI and L929. Permeation assay demonstrated that 66% of the NPs successfully permeated 
a monolayer of RPMI cells, suggesting a good potential for intranasal delivery. Further, an increasing uptake of the NPs by BMDC was 
shown over 24 h. Additionally, NPs treatment induced a significant increase in the MHCII expression but not of CD80 or CD86. These data 
indicate that the developed NP present appropriate chemical and physical characteristics, biosafety, and biocompatibility, and were able 
to cross an in vitro model of the nasal epithelium and be internalized by antigen-presenting cells, which is determinant for the development 
of an effective immune response against T. gondii infection.  
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The burden of cancer on society is a significant concern, causing massive pressure on individuals, families, and health systems. Developing 
alternative strategies for enhanced therapeutic efficacy is of utmost urgency [1]. By combining different single-strategy treatments [2, 3], 
namely Starvation Therapy (ST) and Chemodynamic Therapy (CDT), this work involves the H2O2 production and glucose consumption using 
glucose oxidase (GOx) immobilised onto thermally exfoliated graphitic carbon nitride (GCN-T), followed by the generation of highly toxic 
hydroxyl radicals via Fenton reactions. This synergetic system will allow the creation of a suitable acidic microenvironment and the 
formation of reactive oxygen species (ROS) to promote cancer cell apoptosis.  
 
In this work, the influence of the amount of GCN-T/GOx, initial pH and Iron concentration on the glucose degradation rate was studied 
using the Central Composite Design (CCD) of experiments. Under the optimal conditions (16 mg of GCN-T/GOx, initial pH of 4.9, and 10 
mM of Iron), the glucose degradation rate was 0.17 mM minҍм. In addition, through the CCD methodology, the amount of GCN-T/GOx was 
considered the most significant variable. Compared with the experimental trial without added Iron, combining the two therapies revealed 
a higher glucose degradation rate, highlighting the synergetic effect between ST and CDT. Considering the promising results obtained, 
GCN-T will be further directly modified with Iron precursors to create a novel and integrated biocatalyst for the treatment of cancer (Figure 
1). 
 
 
 

Figure 1. Schematic representation of GCN-T/GOx bioconjugate for the combined use in ST and CDT. 
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Pharmaceutical compounds are often resistant to traditional biological degradation processes and consequently, advanced oxidation 
processes (AOPs) have arisen as a treatment alternative. The present study validates the usage of the metal organic framework (MOF) 
NH2-MIL-101(Fe) as a suitable catalyst for AOPs, highlighting the positive properties of these materials such as catalytic activity due to 
metal content and high stability [1]. This MOF attained an excellent performance on venlafaxine degradation using peroxymonosulphate 
(PMS) as an oxidizing agent, defeating the degradation performance when compared to peroxydisulphate (PDS), hypochlorite (HC) and 
hydrogen peroxide (H2O2). Moreover, the degradation rate synergistically increased by coupling visible-light radiation. 

The process was further studied in terms of PMS concentration and MOF load, with complete degradation of venlafaxine (5 ppm) being 
achieved in 5 minutes. The process was validated by treating surface water and urban wastewater, causing a detriment of less than 16 % 
due to the complexity of the matrixes. Moreover, NH2-MIL-101(Fe) also exhibited high stability, withiron leaching below 0.03 ppm, and 
remained reusable for up to five batches, with only a 20 % decrease in performance in the final batches (Figure 1). A deep characterization 
of NH2-MIL-101(Fe) was performed, being possible to explain its good catalytic performance, and its high crystallinity, the presence of 
active functional groups homogeneously distributed throughout the surface, a high electrochemical active area (447 mF/cm2) and an acidic 
point of zero charge (3.03) that avoided a strong venlafaxine (neutral) adsorption. This work opens a path for the efficient application of 
AOPs to real scenarios. 
 

 
Figure 1. Venlafaxine degradation after 5 and 10 min of the photo-PMS process with 2.5 mM of PMS and 0.1 g/L of NH2-MIL-101(Fe). 
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Finding new strategies for the synthesis of sulfonylaniline compounds is crucial for drug development, as these molecules play an important 
role in the pharmaceutical industry. The most common method for preparing these compounds involves photoredox-catalyzed reactions 
using iridium complexes,[1] which present certain disadvantages, such as lack of recyclability. Covalent Organic Frameworks (COFs), a class 
of crystalline porous polymers, are gaining significant attention in the field of (photo)catalysis due to their exceptional performance and 
recyclability in organic transformations.[2] In this work, we evaluate, for the first time, the use of different COFs as photocatalysts to 
synǘƘŜǎƛȊŜ ǎǳƭŦƻƴȅƭŀƴƛƭƛƴŜ ŎƻƳǇƻǳƴŘǎ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ǿŀǾŜƭŜƴƎǘƘǎΦ ²Ŝ ǎȅƴǘƘŜǎƛȊŜŘ ŀ ŦŀƳƛƭȅ ƻŦ ʲ-ketoenamine COFs derived from TFP 
(2,4,6-triformylphloroglucinol) with BTD (4,7-bis(4-aminophenyl)-2,1,3-benzothiadiazole) or TD (4,4'-diamino-p-terphenyl). In the case of 
TFP-BTD, three different isomers with different packing (AA, AB, and ABC) were obtained.[3] The catalytic activity of TFP-BTD with packing 
AA surpassed that of the other TFP-BTD isomers, achieving up to 90% yield and complete selectivity for the formation of N,N,4-trimethyl-
2-tosylaniline under blue LED light (centered at 465 nm). In contrast, the AB isomer produced a 35% yield, and only trace amounts were 
observed with the ABC stacking form. The photocatalytic performance of this COF was further evaluated under green (525 nm) and orange 
(595 nm) light, achieving yields of up to 93% and 87%, respectively. In comparison, TFP-TD (AA) exhibited photocatalytic activity under 
blue and green light, with yields of 89% and 93%, respectively, but only 23% under orange light. Additionally, we studied the recyclability 
of TFP-BTD (AA), which maintained consistent yields over five cycles at all wavelengths employed, highlighting its potential as a sustainable 
and efficient catalyst for these types of compounds. 

 
Fig.1. Schematic representation of the photocatalytic reaction using TFP-BTD (AA) COF as catalyst. 
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La contaminación ambiental, y en particular la contaminación del agua por diversos procesos industriales se ha convertido en una de las 
mayores preocupaciones de la ciudadanía lo que contrasta con los beneficios que proporcionan las industrias. De hecho, con el tiempo, 
esta problemática ha ganado un reconocimiento cada vez mayor. Entre las principales fuentes de contaminación hídrica se encuentra la 
industria textil, debido al vertido de efluentes de sus fábricas. Estos efluentes contienen numerosos agentes contaminantes, siendo los 
colorantes uno de los más prevalentes en las aguas residuales. La Rodamina B, entre otros colorantes, está despertando especial interés 
en los últimos años debido a su carácter nocivo [1]. 
 
Para tratar estos efluentes y combatir esta contaminación, en las últimas décadas se han desarrollado diversas tecnologías, entre las cuales 
destacan los procesos de oxidación avanzada. Estos métodos de oxidación química se postulan como una solución eficaz para el 
tratamiento de aguas residuales, superando las limitaciones de los métodos convencionales. Entre los procesos más prometedores se 
encuentra la fotocatálisis, combinando la radiación con catalizadores y donde en los últimos años se ha prestado especial atención a 
catalizadores no metálicos como el nitruro de carbono grafítico (GCN). 
 
Este estudio se centró en optimizar las propiedades del GCN con el objetivo de mejorar su eficiencia como fotocatalizador en la eliminación 
de colorantes, específicamente la Rodamina B. Durante la síntesis del GCN, se investigaron distintos precursores, como la urea y la 
melamina, así como su combinación, y se aplicaron tratamientos ácidos para mejorar sus propiedades. Los resultados mostraron que el 
uso de urea como precursor, junto con un tratamiento ácido posterior, mejoró notablemente las características del GCN y su estabilidad 
química. Este enfoque permitió eliminar completamente la Rodamina B y su reutilización en ciclos sucesivos, con una ligera reducción del 
rendimiento (solo un 5%) en el décimo ciclo. 
 
Uno de los principales desafíos en el uso de estos fotocatalizadores es su pequeño tamaño de partícula, que dificulta su retención en los 
sistemas de tratamiento. Para superar este problema, se exploró la inmovilización del GCN utilizando varias técnicas como la 
encapsulación, el electrohilado y la formación de composites. Los materiales obtenidos tras la inmovilización del GCN fueron caracterizadas 
mediante técnicas como FTIR y microscopía, confirmando la retención efectiva del GCN. De entre las técnicas evaluadas, el método más 
eficaz fue el electrohilado con poliacrilonitrilo, debido a su flotabilidad y alta hidrofilicidad, lo que permitió que el GCN estuviera disponible 
y retenido, logrando una eliminación del 90% de la Rodamina B en 90 minutos. Además, este material demostró una gran estabilidad, 
manteniendo su actividad catalítica casi inalterada durante múltiples ciclos de uso. 
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Energy demand have experienced a huge increase in the last years due to the population growth. As a result, carbon dioxide emissions 
from fossil fuels and other greenhouse gas emissions have exacerbated global warming [1]. In response to this issue, water splitting 
technologies have been proposed as a potential solution to replace fossil fuels as the primary energy source [1]. 
 
Water splitting consists in the division of water molecule in its main elements, O2 and H2, in the reactions known as Oxygen Evolution 
Reaction (OER) and Hydrogen Evolution Reaction (HER), respectively. This process is remarkable for being environmentally friendly and 
simple [1]. Nonetheless, the thermodynamics of water splitting emerge as a difficulty due to the high overpotential that must be overcome, 
increasing the cost of the process [2]. Thus, several authors have synthesized different catalysts to accelerate the reaction rate and reduce 
the overpotential, focusing on OER catalysts as this reaction is the rate-determining step, implying 4-electron exchange [2,3].  
 
On this basis, our study was focused not only on finding a catalyst that can facilitate the thermodynamics, but also a noble metal-free 
option, to make the process profitable and environmentally friendly. For that, biochar (after pyrolytic treatment) and hydrochar (after 
hydrothermal synthesis) were obtained from black tea waste. Considering the promising activity of the biochar synthetised at 400ºC for 2 
h under 2L/min of N2, it was used for further modifications. Fe addition resulted in the obtention of a high-performant electrochemical 
OER catalyst due to its capacity to defeat the benchmark catalyst: IrO2. Different percentages of Fe (5, 10, 15 and 20 wt%) were added to 
the black tea to optimize the catalyst activity of the attained biochar (Fe-biochar). Results have shown that this parameter is crucial, 
affecting the OER performance. The best catalytic activity was observed for 10 wt% Fe-biochar, which loading into Ni-foam support was 
studied between 0.1 and 1 mg/cm2. Additionally, the working pH effect was evaluated. Additionally, the application of several cyclic 
voltammetry (CV) cycles ensured catalyst activation by removing surface impurities and the generation of oxygen-functional groups [4]. 
Under optimal conditions (0.25 mg/cm2 of 10 wt% Fe-biochar under alkaline OER, after 360 CV activation), only 354.9 mV were required 
for a response of 10 mA/cm2 with a minor Tafel slope of 44.9 mV/dec. Furthermore, this novel catalyst presents a good stability, showing 
only 20% of activity loss after 30h at 10 mA/cm2 and 30 h at 50 mA/cm2. Physical-chemical characterizations explained this slight detriment 
is caused by 10 wt% Fe-biochar surface oxidation, typical after OER [3].  
 
In conclusion, these impressive results demonstrate that it is possible to attain good results without the usage of expensive and scarcity 
precious metals as catalysts. The 10 wt% Fe-modified biochar, thanks to the increase in the number of surface-active sites created during 
the catalyst synthesis, leads to a competitive OER performance as a result of the superior electronic transfer kinetics. 
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In the present research, the potential of a novel one-step synthesised bimetallic Metal-Organic Framework (MOF), Zn-MIL53(Fe), for 
activating PeroxyMonoSulfate (PMS) and its catalytic activity in an Electro-Fenton process, as promising improvement to Advanced 
Oxidation Processes, was evaluated. After a deeply material characterization, crystal structures as depicted in Fig. 1 by SEM technique 
confirmed the correct synthesis of the MOF. Initially, the adsorption capacity of Zn-MIL53(Fe) for removing Rhodamine B was assessed 
through kinetic and isotherm studies. The bimetallic MOF exhibited superior performance than other monometallic catalysts [1], 
showcasing enhanced adsorption capabilities, particularly in the context of its physical interaction under natural pH. After that, the catalytic 
activity of the material was evaluated to generate sulphate radicals by activating PMS. It was also demonstrated that Zn-MIL53(Fe) 
exhibited the best catalytic activity being optimized using response surface methodology for Rhodamine B degradation (0.11 mM PMS and 
4.32 mg/L Zn-MIL53(Fe)). Under optimal conditions, favorable outcomes were attained, facilitating the degradation of Rhodamine B, 
Fluoxetine, and Sulfamethoxazole by 93, 99, and 75 %, respectively. 
After that, the evaluation of Zn-MIL53(Fe) as electro-Fenton catalyst was performed and improved outcomes were reached by electro-
Fenton regarding anodic oxidation. Then, electro-Fenton treatment optimization was carried out using response surface methodology 
assays considering different catalyst dosages (7.2-43.2 mg), current intensities (5-45 mA) and treatment time (30-90 min) in a volume of 
0.1 L. Under optimal conditions, a degradation rate over 90% for Fluoxetine and Sulfamethoxazole in synthetic wastewater [1][2] was 
achieved within 90 min, using graphite sheet as anode and nickel foam as cathode (25 mA), with a catalyst dosage of 43.2 mg in a volume 
of 0.1 L. Additionally, its application in the pathogen inactivation was evaluated using different gram-negative (E. coli and P. aeruginosa) 
and gram-positive (L. crispatus) bacteria [2]. Complete eliminations of both types of bacteria were reached in 5 min using the optimal 
conditions for Electro-Fenton process. 
In the end, Zn-MIL53(Fe) was proven as a reusable material, capable of performing 3 complete cycles of electro-Fenton treatment, or 3 
complete cycles to activate PMS, to degrade both types of pollutants pharmaceuticals, which makes it a promising candidate for more 
efficient wastewater treatment applications which involve the Fenton reaction. 

 

 
 

Fig.1. SEM image of the novel Zn-MIL53(Fe) MOF catalyst. 
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Las reacciones fotocatalíticas están experimentando un gran avance en los últimos años, como consecuencia de su empleo en el 
descubrimiento de rutas sintéticas novedosas, en condiciones suaves, con excelentes resultados. Sin embargo, los fotocatalizadores 
utilizados tradicionalmente se basan en complejos organometálicos de iridio (III) o rutenio (II), con escasa recuperabilidad y reutilización 

[1]. El creciente precio de estos metales ha obligado a explorar métodos de heterogeneización que faciliten su reutilización en diversos 
ciclos catalíticos. 
 
En esta comunicación presentamos la síntesis de un nuevo tipo de material de ionosílice, basado en la autocondensación de un complejo 
catiónico ciclometalado de iridio (III) funcionalizado con grupos trietoxisilano, que ha sido previamente descrito por nuestro grupo (Figura 
1) [2]. La eficiencia de este material como fotocatalizador heterogéneo, junto con su reusabilidad, han sido estudiadas en dos tipos distintos 
de reacciones de transferencia electrónica (SET), con desactivación tanto reductora como oxidante. Los prometedores resultados 
obtenidos hacen de este método de heterogeneización una buena alternativa para los fotocatalizadores basados en metales de transición. 
 

 

 
 

Fig.1. a) Complejo de iridio (III) y síntesis de la ionosílice; b) Imágenes TEM representativas del material; c) Reacciones fotocatalíticas 
estudiadas. 
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Molybdenum catalysts have been industrially recognized, for decades, for liquid phase catalytic epoxidation, which is an important 
chemical reaction, since epoxides are used for many industrial applications. In this work, two molybdenum oxide hybrid catalysts with the 
general formula [MoO3(L)], specifically, a chain-like polymer (1) with L= 4,4'-dimethyl-2,2'-bipyridine (DMB) and a discrete di/tetranuclear 
complex (2) with L= 4,4-dinonyl-2,2-bipyridine (DNB), were synthesized by a green aqueous-based reflux methodology and characterized 
by various complementary techniques (Fig. 1). The hybrids promoted cis-cyclooctene (Cy) epoxidation with H2O2 or tert-
butylhydroperoxide (TBHP) as oxidants, under mild reaction conditions. While 2 acted as a homogeneous catalyst (HO) with TBHP, 1 
presented heterogeneous (HE) catalytic features. On the other hand, using H2O2 as oxidant, both compounds acted as reaction-induced 
self-separating (RISS) catalysts and are (to the best of our knowledge) the first reported cases of Mo-based RISS epoxidation catalysts with 
bipyridine-type ligands. The hybrids were easily separated as RISS or HE catalysts and reused without significant loss of activity. Catalyst 1 
was further evaluated in the conversion of biobased olefins, namely fatty acid methyl esters (70 °C) and lignin-derived isoeugenol (50 °C) 
to useful bioproducts. Specifically, the yields of epoxide product were 100% and 79-81% for the reactions of DL-limonene and FAMEs, 
respectively, with TBHP. On the other hand, the reaction of isoeugenol in the presence of 1 gave 80% Licarin A selectivity at 40% conversion; 
to the best of our knowledge, this is the first report of a molybdenum catalyst for this reaction (targeting Licarin A).  
 

 
 

Fig.1. Synthesis and oxidation catalytic tests of Mo-bipyridine compounds.  
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Actualmente, el dióxido de titanio es uno de los materiales más prometedores en el campo de la fotocatálisis, gracias a su amplio rango 
de aplicaciones y a sus excelentes propiedades, tales como su abundancia, baja toxicidad y alta fotoestabilidad. Sin embargo, presenta un 
salto electrónico elevado entre las bandas de valencia y conducción (aproximadamente 3,2 eV). Con el objetivo de conseguir materiales 
estables basados en la titania que sean activos con luz visible, nuestro grupo ha desarrollado un método in-situ basado en la Química de 
Coordinación Sol-Gel [1] (Figura 1.a). De esta forma, se han sintetizado dos materiales híbridos organometalo-titania nanoestructurados, 
[1]-TiO2 y [2]-TiO2, utilizando dos complejos de Ir(III): [Ir(ppy)2(3,3'-H2dcbpy)](PF6) (1) [2] y [Ir(ppy)2(4,4'- H2bicinchoninic)](PF6) (2), 
respectivamente. Estos materiales han demostrado ser fotocatalizadores altamente estables y eficaces bajo irradiación de luz visible en la 
degradación de Rodamina 6G en medio acuoso. Ambos materiales híbridos son fotocatalizadores más eficaces utilizando luz azul y luz 
blanca (Figura 1.b) que la titania (TiO2) de control, destacando que [2]-TiO2 presenta constantes cinéticas más elevadas que [1]-TiO2. Esta 
diferencia es especialmente notable con irradiación de luz blanca, donde [2]-TiO2 es seis veces más eficiente que [1]-TiO2.  
 

 
Figura 1. a) Materiales híbridos obtenidos mediante Química de Coordinación Sol-Gel. b) Fotodegradación de Rodamina 6G en disoluciones acuosas 

utilizando los materiales nanoestructurados bajo iluminación de luz visible. 
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In recent years, pharmaceutical pollution in water has become a serious environmental concern, driving the need for innovative 
remediation technologies. Advanced oxidation processes (AOPs) stand out as a promising solution. Among them, heterogeneous electro-
Fenton processes have received significant attention for their high efficiency. These processes leverage electrochemistry to generate highly 
reactive hydroxyl radicals on the surface of solid catalysts, that effectively degrade pharmaceuticals in water. One of the key parameters 
in these processes is the proper selection of the catalyst and Metal-Organic Frameworks (MOFs) stands out due to their exceptional 
properties. MOFs are a class of porous crystalline materials composed of groups of metal ions coordinated with organic linkers. They 
exhibit clear advantages, including a highly adjustable porosity, vast surface areas and many functional groups. However, their powder 
form limits their application in continuous flow system, making efficient immobilization techniques essential. Electrospinning has emerged 
as a versatile fabrication method for the immobilization of MOFs. By this method, nanofibers are produced, forming an interconnected 
pore matrix by applying an electric field to a jet of a polymer solution [1]. 
 
In this study, an iron MOF (Fe-MOF) was synthesized and immobilized by electrospinning technique to obtain a nanofiber membrane 
composed of this material (Fe-MOF nanofiber membrane). The physicochemical characterization confirmed both the correct synthesis of 
Fe-MOF and its effective retention within the elaborated membranes. The usefulness and effectiveness of the Fe-MOF nanofiber 
membrane as a catalyst for the electro-Fenton process was evaluated by performing sulfamethoxazole degradation tests. Different 
parameters were explored, such as the current intensity (25 and 100 mA), the initial concentration of drug (10-50 mg/L) and the reusability 
of membranes. After evaluating the effect of the operational conditions, the degradation of a drug mixture formed by sulfamethoxazole 
and antipyrine was evaluated, reaching a degradation of 92.10 % and 87.43 % respectively for each drug in 4 h at 25 mA. In addition, the 
study of the main reactive species involved in the degradation process, the identification of the generated intermediate products was also 
carried out and their toxicity was predicted by ECOSAR program, concluding that the environmental toxicity would disappear with 
mineralization. Finally, given the good results obtained in batch tests, the behavior of the process was studied in a continuous flow system, 
achieving a stable degradation of 83.10 % in the case of treatment with a mixture of drugs.  
 
The attained results confirmed the stability of the Fe-MOF nanofiber membrane, as well as, its catalytic activity, making it suitable for 
batch and flow treatments on long-term.  
 

 
Fig.1. Graphic summary illustrating the experimental set-up with the membrane in detail. 
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The infiltration of pollutants in water bodies is a course of concern as they seriously threaten water security. Synthetic dyes used in various 
industries, including textile and paper, can either alter the chemistry of water (pH, turbidity) or introduce harmful chemicals into 
wastewater [1]. Emerging pollutants or contaminants (e.g., pharmaceutics) also pose potential risks to human health and the environment 
ecological balance [2]. Catalytic advanced oxidation processes (AOPs) have been among the most effective strategies for contaminants 
degradation. In particular, solar light-promoted photocatalysis has shown great promise for wastewater treatment [3]. 
 
In this work, new hybrid nanomaterials based on multiwalled carbon nanotubes (MWCNTs) functionalized with semiconductor Bi2S3 (BS) 
and magnetic MnFe2O4 (MF) nanoparticles were developed and applied as photocatalysts for the degradation of Rhodamine B (RhB) dye, 
and Tetracycline (TTC) antibiotic, Figure 1. The BS and MF nanoparticles were in situ grown onto the previously oxidized MWCNTs (CNT-
ox) surface to produce the three-component nanohybrids. The structure, morphology, and composition of all prepared nanomaterials 
were characterized by several techniques, namely Xray-Diffraction (XRD), Scanning Electron Microscopy (SEM-EDS), Transmission Electron 
Microscopy (TEM), X-Ray Photoelectron Spectroscopy (XPS) and Raman spectroscopy. The adsorption (in the dark) and photocatalytic 
(under visible light irradiation, 150 W) performance of the hybrid materials and their individual counterparts were evaluated in the removal 
of RhB and TTC in the absence and the presence of H2O2 by UV-Vis spectroscopy and Ultra-High Performance Liquid Chromatography with 
tandem mass spectrometry (UHPLC-MS/MS). 
 
The BS@MF@CNT-ox material generated reactive oxygen species under visible light irradiation (confirmed by EPR spectroscopy) and 
degraded 97% of RhB (confirmed by UV-Vis and Nuclear Magnetic Resonance (1H NMR) and 93% of TTC (confirmed by UHPLC-MS/MS) in 
30 min. The photocatalyst could be re-used at least 3 times without activity loss. The XRD pattern of BS@MF@CNT-ox remained unchanged 
after the last catalytic cycle, suggesting the stability of the catalyst structure. 
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Biodiesel production has surged in recent years, resulting in a significant amount of glycerol waste, a common by-product in biodiesel 
formulation. Approximately 10% of the total biodiesel produced is glycerol, with a purity ranging from 50 to 55% [1]. However, the market 
cannot absorb this excess glycerol in its crude form, and purification on a large scale can be prohibitively expensive [2,3]. Despite this, it is 
crucial to convert glycerol into high-value compounds due to its immense potential as a raw material for generating value-added products. 
Various catalytic reactions have been explored for glycerol valorization, with acetalization gaining significant interest. The products derived 
from this reaction can support a circular economy model linked to the biodiesel industry. 
 
Keggin heteropoly acids (HPAs) are an attractive group of acid catalysts, highly active in oxidative processes or acid-catalyzed reactions [4]. 
Despite the efficiency that HPAs have demonstrated in acetalization reactions to produce solketal [5], the best solution for recovery and 
reuse is to immobilize HPAs on inert support materials. For the first time, single-layer membranes that exhibit only catalytic behavior due 
to catalyst immobilization (i.e., heteropoly acids, HPA) have not been applied in glycerol acetalization reactions. This work aims to introduce 
innovation in this area. 
 
Thus, the HPA as active centres were incorporated in a polymeric material, polyvinyl alcohol (PVA), forming the catalytic membranes 
HPA@PVA. These were prepared based in the active centres (H3PW12 and H3PMo12). Two different procedures were followed, one 
containing the functional group 3-aminopropyltriethoxysilane (APTES): H3PW12@APTES-PVA and H3PMo12@APTES-PVA, and the other 
without APTES: H3PW12@PVA and H3PMo12@PVA. All the materials were characterized by various techniques: FTIR-ATR, SEM-EDS, ICP-
OES and potentiometric titration. Finally, all the membranes were applied in glycerol acetalization reactions with acetone. Membranes 
with APTES exhibited absence of catalytic activity. Polymeric membranes without APTES were also applied in glycerol acetalization 
reactions, with H3PW12@PVA demonstrating superior catalytic efficiency (95% of conversion with 98% of solketal selectivity, after 60 min 
at 60 °C). Catalytic membrane stability of H3PW12@PVA was studied during ten consecutive reutilization cycles, without loss of catalytic 
performance. 
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bƻǿŀŘŀȅǎ ǘƘŜ ǎȅƴǘƘŜǘƛŎ ǇŀǘƘǿŀȅ ƻƴ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ʲ-aminoalcohols has been widely investigated, crossing various scientific disciplines, 
such as medicinal chemistry and synthetic organic chemistry [1]. This class of compounds play an important role due to its importance as 
building blocks for bioactive substances and therapeutic agents, especially in antimalarial drugs [1,2]. The common approach in the 
ǇǊƻŘǳŎǘƛƻƴ ƻŦ ʲ-aminoalcohols is by the ring-opening of epoxides with amines; however, these processes use high temperatures and high 
excess of amines [2,3].  
 

In order to overcome the typical issues associated with the synthetic path of these class of compounds, new composites materials were 
designed to act as heterogenous catalysts, specifically for the ring opening reaction between styrene oxide and aniline (Fig. 1.). The 
materials prepared were based on Metal-organic Frameworks and Polyoxometalates, namely ZIF-8 (Zeolitic Imidazolate Frameworks), that 
acts as a support material, and PMo12 (Phosphomolybdic acid), that acts as the active catalytic site, in the final composite denoted as 
PMo12@ZIF-8. The preparation of this catalyst was made by impregnation approach. This method consists in the encapsulation of the 
active catalytic site (PMo12) in the porous support material (ZIF-8), by diffusion. The prepared composite was then characterized by FTIR-
ATR, Powder XRD, ICP-OES. 
 

The designed composite was evaluated as catalyst for the ring-opening of styrene oxide with aniline using a solvent-free system and using 
ethanol as solvent. Both catalytic systems resulted in high conversion of styrene oxide (97%), confirmed by GC-FID. High selectivity was 
found for the 3-Anilino-3-phenylpropionitrile (identified by GC-MS): 87% using the solvent free process, and 81% using ethanol as a solvent. 
The recyclability of the catalyst was tested in both systems (solvent-free and ethanol), and no loss of activity was observed. 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Representation of the catalytic process in the ring-opening of styrene oxide with aniline. 
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The current energy consumption is rising as a result of industrialisation and population growth. Fossil fuels are also major contributors to 
several environmental concerns, including the release of toxic pollutants, acid rain, smog formation, and global warming. Consequently, 
the lack of a viable replacement for fossil fuels is a cause for alarm and has motivated researchers all over the world to find more sustainable 
alternatives. In this context, biomass has been explored to produce carbon-based fuels or chemicals. The production of alkyl levulinates 
has recently gained significant interest due to their unique physicochemical properties, making them suitable for applications in the 
petrochemical sectors.[1] Furthermore, because of its low sulfur content, excellent lubricity, improved flow properties, alkyl levulinates 
have shown substantial potential for use in gasoline blends and diesel engines. In this regard, ethyl levulinate (EL) has been suggested as 
one of the most promising fuel additives because it is soluble in diesel fuels, even with a higher aromatic content and is also less toxic, 
promoting a cleaner combustion. [2] 5-hidroxymethylfurfural (HMF) is recognized as one of the most promising platform chemicals. 
However, the use of HMF as feedstock for EL production is not a common procedure. Despite the apparent simplicity of this process, in 
reality, the occurrence of side-reactions, renders EL obtention from HMF challenging. To enhance the process efficiency, more active and 
selective catalysts are required. Agricultural and forestry biomass residues offer inexpensive and sustainable feedstocks. In this context, 
rice husk (RH), a common agricultural byproduct of rice production, stands out. Despite the vast global rice output, there are relatively few 
applications RH, leaving much of this resource underutilized. [3,4] In this work a series of -SO3H functionalized rice husk-based materials 
were developed and their performance as catalysts was studied on the conversion of EL from HMF, under microwave irradiation. 

 

 
 

Fig.1. Rice Husk-based materials for fuel additives obtention. 
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Despite the push for cleaner energy, fossil fuels remain essential for electricity generation, transportation, and industry, serving diverse 
users from households to businesses. Gasoline and diesel continue to be the main fuels for vehicles, with demand driven not just by 
transportation needs but increasingly by the requirement for petrochemicals and specialized products like jet fuel [1]. Among emerging 
fuel production technologies, Fischer-Tropsch synthesis (FTS) is notable for its potential to create synthetic fuels that mirror the properties 
of gasoline, diesel, and jet fuel, but with a significantly lower environmental impact and lacking harmful compounds like sulfur and 
aromatics found in traditional fossil fuels, thereby reducing air pollution [2]. One of the keys to improving the efficiency of the FTS is in 
catalyst development since their properties can determine both the activity and selectivity towards specific hydrocarbon ranges [3]. Carbon 
materials, which are chemically and thermally stable under harsh conditions and have tunable surface area and surface chemistry, have 
been gaining interest as catalyst support for FTS [4]. 
 
This study aimed to investigate the effect of different temperatures used in thermal treatment on chemically functionalized carbon 
nanotubes (CNTs). The modified CNT were used as catalytic support and the catalysts were evaluated in the FTS.  The tests were performed 
in a fixed-ōŜŘ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘ aƛŎǊƻŀŎǘƛǾƛǘȅ 9ŦŦƛ ǳƴƛǘ ŀǘ ¢ Ґ ннл ϲ/Σ t Ґ нл ōŀǊΣ DI{± Ґ пΦл ƳшϊƪƎŎŀǘѐцϊƘѐц ŀƴŘ Iіκ/h Ґ нΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ the 
treatment temperature on the CNTs was analysed regarding their stability, and catalytic performance, including CO conversion, specific 
yield, selectivity, and product distribution (paraffins/olefins/isomers). The results showed that by varying the thermal treatment 
temperatures of the supports, it is possible to select which range of hydrocarbons is the majority in the products, through the potential 
removal of functional groups. As the temperature increased, the selectivity shifted from the jet fuel and diesel range (C12-20) to the gasoline 
range (C5-11), and CH4 formation decreased. However, at the highest temperature, the selectivity shifted back towards the jet fuel and 
diesel range (C12-20), achieving the highest selectivity for this range and the lowest CH4 selectivity. 
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Las representaciones figurativas estáticas tienen una gran incidencia en el proceso de aprendizaje y enseñanza en los distintos niveles de 
la educación. Los gráficos, los diagramas, los íconos y cualquier otro tipo de representación permiten lograr una comprensión más completa 
de teorías, conceptos e ideas. (Pérez Echeverría et al, 2009:137) [1]. Todas las imágenes tienen en común la facilitación de forma integrada 
y sencilla de grandes cantidades de información y de conocimiento relacionados entre sí de manera compleja; dichas representaciones -
en especial los gráficos- son muy importantes en las enseñanza-aprendizaje de la química; ellas le dan vida a la matematización del 
fenómeno de estudio y en el mismo momento lo constituye al brindarles visibilidad. 

En coincidencia con el pensamiento de muchos autores manifestadas en distintas publicaciones, tales como Pérez Echeverría, el principal 
escollo que encontramos durante la práctica docente es la creencia de que no es necesario enseñar, aprender a leer y comprender dichos 
sistemas figurativos. Debido a nuestra experiencia docente, hemos detectado que muchos de nuestros colegas docentes frecuentemente 
suponen que durante la vida universitaria no hace falta trabajar en particular estos tópicos. No basta con presentar una imagen, un gráfico 
o un mapa; estas representaciones no son tan evidentes o transparentes, todos los alumnos necesitan un cierto nivŜƭ ŘŜ άŀƭŦŀōŜǘƛȊŀŎƛƽƴ 
ƎǊłŦƛŎŀέΦ 

El campo de acción abordado consiste en la compresión de gráficos, que permita tanto su lectura como su escritura, muy frecuentemente 
utilizados en nuestra disciplina. Por ello, propusimos abordar el uso de gráficos como herramientas de pensamiento científico, centrándose 
en el análisis de cómo introducir esto a metodología, simultáneamente con los contenidos conceptuales de química del nivel secundario. 

Tanto los diseños curriculares de la secundaria, como los programas de química de las materias de los primeros años de la universidad, 
requieren la enseñanza/uso de herramientas de pensamiento científico siendo mencionada en profusas oportunidades para introducirla 
en los contenidos conceptuales tradicionales de la disciplina.  

La enseñanza de esta herramienta tiene sus propios desafíos desde lo didáctico, siendo una condición sine qua non la explicitación de 
objetivos a alcanzar o recorridos de enseñanza a implementar. 

Es importante avanzar en un nivel de detalle en el análisis de este aspecto de la enseñanza para delimitar mejor qué enseñar y qué no, con 
qué nivel de profundidad y precisión, con qué objetivos finales. 

Implementamos diversos talleres con docentes en busca de iniciar este tipo de debate alrededor de una herramienta de pensamiento 
científico, tratando a la vez de ofrecer recursos que puedan ser implementados críticamente en las aulas. Detectamos que los docentes 
utilizan muy poco los gráficos, solo en ocasiones en aquellos contenidos donde está especificado en el diseño curricular la lectura, 
producción e interpretación de gráficos, siendo esas ocasiones muy pocas como para que el alumno adquiera destreza en la lectura, 
interpretación y construcción de gráficos. Si solamente utilizamos los gráficos en los contenidos habituales como: leyes de los gases, 
soluciones, solubilidad y cambios de estado; resulta un inconveniente a la hora de generar en el alumno estas competencias, coincidimos 
con Blubaugh y Emmons, 1999 [2] y Ainley, Nadi y Pratt, 2000 [3] cuando afirman que una de las causas por las cuales los estudiantes 
tienen dificultades para comprender las gráficas cartesianas es la ausencia de prácticas en las que ellos puedan construirlas e interpretarlas. 
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En el trabajo de un laboratorio de Química existen diferentes técnicas que permiten separar y/o identificar compuestos de manera 
cualitativa. Incluso a veces esas técnicas pueden ser el método principal para determinaciones analíticas. 
 
Un grupo de estas técnicas se denominan auxiliares, que como su nombre indica, sirven de ayuda en el transcurso del análisis. Un ejemplo 
de técnica auxiliar es la Microscopía Química. Ésta generalmente consiste en la identificación de la estructura cristalina de un precipitado 
formado en el transcurso de una reacción mediante un microscopio. También puede utilizarse para mostrar procesos de cualquier tipo de 
reacción siempre que se produzca una modificación notable en las características físicas de los productos con respect a los reactivos. 
 
Como ejemplo, presentamos la reacción de reducción del ion Ag(I) por un simple alambre de cobre de los cables conductores de 
electricidad comerciales (Fig. 1) y la reacción de precipitación del MgNH4PO4 (Fig. 2.). 
 
La microscopía química clásica posee varias ventajas que la convierten en una técnica ideal para su aplicación:  

-Una prueba microquímica puede ser realizada en menos de cinco minutos  
-No es necesario ninguna preparación previa. 
-Las cantidades de reactivos son pequeñisimas.  
-El material es mínimo y muy barato. 
-La cantidad de residuos generados es extremadamente pequeña. 
-Los microscopios USB tienen un precio muy bajo y su utilidad permanece indefinidamente. 
-Es una metodología muy sencilla y fácil de usar para alumnos de cualquier nivel.  

 -Pueden utilizarse para sustancias como minerales, metales, aleaciones, alimentos, etc. 
 -La conexión del microscopio USB a dispositivos audiovisuales permite la apreciación de la experiencia a multitud de alumnos. 
 

 

  

Fig.1. Cristales de plata generados por reducción de Ag+ con 
cobre metal 

Fig. 2. Reacción de precipitación de MgNH4PO4. 
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En un mundo en constante cambio, donde la incertidumbre es la norma y la velocidad de los acontecimientos nos abruma, la idea de que 
άǘƻŘƻ ŎŀƳōƛŀ ȅ ƴŀŘŀ ǇŜǊƳŀƴŜŎŜέ ǊŜǎǳŜƴŀ Ŏƻƴ ŦǳŜǊȊŀΦ bǳŜǎǘǊŀ ǎƻŎƛŜŘŀŘΣ ŘŜŦƛƴƛŘŀ ǇƻǊ ǎǳ ƛƴŜǎǘŀōƛƭƛŘŀŘΣ ǊŜǉǳƛŜǊŜ ǉǳŜ Ŝƭ ŎƻƴƻŎƛƳƛŜnto 
científico sea un pilar fundamental para afrontar las complejidades de la vida contemporánea. La ciencia está integrada en todos los 
ámbitos de nuestra vida: desde la tecnología que empleamos hasta los tratamientos médicos que recibimos y las decisiones cotidianas 
que enfrentamos. Así, la alfabetización científica se convierte en una herramienta esencial, no solo para entender y enfrentar nuevos 
desafíos, sino también para empoderar a las personas a participar activamente en su comunidad. 
 
Un claro ejemplo de las peligrosas consecuencias de la falta de conocimiento científico es el incidente nuclear de Goiânia. En 1987, dos 
chatarreros encontraron una máquina de radioterapia en desuso en un hospital y, sin comprender los riesgos, decidieron desmantelarla, 
ignorando la presencia de una fuente de Cesio-137 altamente radiactivo. La diseminación de este isótopo entre la población tuvo efectos 
nefastos en términos de contaminación ambiental, además de causar enfermedades graves a casi 250 personas y la muerte de 5 individuos. 
Hoy, tras 37 años de este suceso, surge una pregunta inquietante: si un incidente similar ocurriera en la actualidad, ¿qué medidas y 
opciones de tratamiento podrían implementarse para reducir los efectos dañinos de la radiación? 
 
Este proyecto educativo, que puede ser realizado en diferentes niveles de enseñanza, desde los últimos cursos de Educación Secundaria 
Obligatoria, hasta ciertas familias de Formación Profesional, trata de dar respuesta a la pregunta anterior, empleando la experimentación 
como recurso metodológico. A lo largo de diferentes trabajos prácticos se explorará el fenómeno de la radiactividad y sus efectos a nivel 
corporal. Así mismo se analizarán las posibilidades terapéuticas existentes hoy en día y se sintetizará en el aula un fármaco efectivo para 
el tratamiento del envenenamiento por radiación. ¿Alguna vez te habías planteado que un color te podría salvar la vida? 
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¡Embárcate en un viaje que te llevará a descubrir el intrigante mundo de la radiactividad a través de diferentes contribuciones de 
destacadas mujeres científicas! Este proyecto fusiona conceptos de ciencias experimentales con la creatividad artística, para poner de 
relieve el impacto crucial que estas investigadoras han tenido en el avance del conocimiento. Al explorar sus logros, se desafían mitos 
arraigados y se revelan historias inspiradoras de mujeres cuyas aportaciones, a menudo pasadas por alto, han moldeado nuestra vida 
cotidiana y nuestra comprensión de la ciencia. 
 
Los objetivos de este proyecto son: 
 

¶ Integrar conceptos de científicos y elementos estéticos para diseñar y crear una obra de arte que represente simbólicamente la 
vida y el trabajo de diversas científicas e investigadoras en el campo de la radiactividad. 
 

¶ Evaluar la contribución al desarrollo de una disciplina científica de diversas mujeres investigadoras, valorando los logros y 
descubrimientos atendiendo al contexto social en el que se produjeron para determinar el impacto real en el desarrollo de la 
ciencia moderna y la vida cotidiana. 

 

¶ Diseñar y realizar experimentos que demuestren los principios fundamentales de la radiactividad, utilizando los descubrimientos, 
materiales y técnicas que representen las investigaciones de mujeres científicas clave en este campo. 

 
Para evitar que los estudiantes desarrollen una percepción distorsionada del proceso científico, se incluyen en el currículo de las materias 
de ciencias experimentales menciones a la historia de las disciplinas. La historia se convierte en un recurso pedagógico crucial, articulando 
un proyecto de aula que explora el fenómeno de la radiactividad. A partir del estudio de las vidas y obras de diversas investigadoras, 
emergen distintos trabajos prácticos donde la experimentación se utiliza para abordar temas como el decaimiento radiactivo y la 
radiactividad de fuentes naturales. Además, se potencia la perspectiva de género, indagando sobre las protagonistas de muchos avances 
en este campo, mediante componentes artísticas y lúdicas. 
 
Los resultados indican que, a través de este proyecto interdisciplinar, los estudiantes desarrollan habilidades prácticas en la 
experimentación científica y artística, adquiriendo simultáneamente sólidos conocimientos sobre los principios que rigen la radiactividad 
y la historia de la disciplina. La combinación de ciencia y arte en las actividades finales no solo captura la esencia de las contribuciones 
científicas de las mujeres investigadoras, sino que también constituye una base fundamental para crear nuevos materiales didácticos que 
se pueden emplear en el propio centro educativo. 
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O ácido succínico (AS) é unha molécula de plataforma de base biolóxica considerada un composto clave no contexto das biorrefinerías [1]. 
A importancia deste ácido neste campo xustifícase grazas a propiedades como son a súa renovabilidade e a funcionalidade, ademais de 
presentar unha ampla gama de derivados de interese. Por outro lado, o AS emprégase de forma extensiva como produto químico 
especializado en diversos sectores entre os que se atopan a industria alimentaria, médica, cosmética, agrícola e farmacéutica [2]. Na 
actualidade, a súa principal síntese é a vía petroquímica, o cal ocasiona a xeración de gran cantidade de residuos químicos e presenta altos 
costes [3]. Por todas estas razóns, cada vez préstase máis atención á biosíntese de AS mediante fermentacións microbianas como vía 
alternativa á produción convencional [2,3]. 
 
A pataca (Solanum tuberosum L.) é un dos principais cultivos producidos a nivel mundial, concretamente, producíronse ao redor de 370 
millóns de toneladas no ano 2022. Pola contra, o seu procesamento industrial xera unha gran cantidade de subprodutos que poden 
contribuír á contaminación ambiental; entre eles, destacan as peles, que supoñen aproximadamente un 10% do peso total da pataca. Estas 
peles presentan gran interese coma materia prima de baixo custo. De feito, a súa composición, rica en amidón, posibilita a valorización 
biotecnolóxica, polo que presenta potencial como materia prima en biorrefinerías enfocadas na produción de biocombustibles e produtos 
bioquímicos de valor agregado, incluído o AS [4]. 
 
Este estudo aborda a optimización da produción de AS a partir de peles de pataca empregando o microorganismo Actinobacillus 
succinogenes 22257. Na fermentación comparáronse os esquemas fermentativos de hidrólise e fermentación separadas (HFS) e de pre-
sacarificación e sacarificación e fermentación simultáneas (PSFS). Ademais, optimizáronse parámetros como a relación líquido-sólido (con 
valores de 6, 10 e 15 g/g), a porcentaxe de sal (MgCO3) engadida (80 e 100%) e os nutrientes.  
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The treatment of wastewater is a critical process for ensuring the safety and quality of water resources. Conventional wastewater 
treatments have limitations in effectively removing pathogens and other micropollutants, leading to the need for innovative approaches. 
One promising approach is the use of innovative technologies based on Advanced Oxidation Processes, such as Electro-Fenton, which 
requires a suitable catalyst for its effectiveness. Thus, a bimetallic Metal Organic-Framework (MOF) Zn-MIL53(Fe)[1] was successfully one-
step synthesised and embedded in a CarboxyMethyl Cellulose polymer (CMC) matrix, resulting in a novel bio-based hydrogel (Figure 1). Its 
performance and stability as a heterogeneous catalyst were tested in an Electro-Fenton process to generate hydroxyl radicals which 
completely removed 10 mg/L of Rhodamine B from wastewater in 120 min. Several assays were done in order to optimise working 
conditions using the model organic pollutant Rhodamine B.  
Under optimal dosage of 15 g/L of hydrogel, which contains 0.29% (m/m) of MOF and 0.71% (m/m) of CMC, using a current intensity of 25 
mA, 50 mL/min of bubbled air and using graphite sheet as anode and nickel foam as cathode, pharmaceuticals such as Fluoxetine and 
Sulfamethoxazole, reached over 99 and 92% removal from wastewater in 150 min, respectively.  
Moreover, it was also tested for the inactivation of pathogens, gram-positive (L. crispatus) and gram-negative (E. coli and P. aeruginosa) 
bacteria, reaching complete inactivation for both types of bacteria in 15 min. Finally, the hydrogel was proven as a reusable material, 
capable of undergoing 6 complete cycles of Electro-Fenton process, which makes it a promising candidate for more efficient wastewater 
applications.  

 

 
 

 
Fig.1 (A) CMC hydrogel and (B) Zn-MIL53(Fe) embedded in CMC hydrogel. 
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Tuna scales are one of the residues produced by the canning industry, currently discarded as waste. Their composition, similar to that of 
fish bones, consists mainly of hydroxyapatite combined with organic material. Hydroxyapatite is an interesting mineral composed of 
phosphorus and calcium (Ca10(PO4)6(OH)2), which offers beneficial properties as fertilizer. It can help alleviate the global shortage of 
phosphorus in agriculture, as each kilogram of human food requires the addition of between 4 and 13 kilograms of phosphorus. Current 
reserves are estimated to last a maximum of 100 years [1-4]. Furthermore, hydroxyapatite is being investigated in an orthopedic context, 
due to its ability to accelerate bone regeneration and enhance the adherence of dental implants [5]. 
 
The production of hydroxyapatite from fish scales involves removing the organic material they contain. The conventional process 
accomplishes this through calcination at high temperatures (> 600 ºC), which is energy-intensive. Recent studies have reported the 
extraction of hydroxyapatite at significantly lower temperatures by using alkaline solutions to dissolve the organic fraction [6]. However, 
these methods require hard solvents, which are environmentally unfriendly. In this context ionic liquids, known for their high solvation 
capacity, are proposed as a greener alternative to conventional solvents. 
 
In this work, several ionic liquids were investigated for the extraction of hydroxyapatite from fish scales. Thermostated glass cells were 
used to put in contact 5 mL of ionic liquid (or aqueous solution of ionic liquid) per gram of scales, ensuring proper mixing through gentle 
stirring. With a fixed treatment time of 12 hours, several ionic liquids were tested at temperatures ranging from 25 ºC to 100 ºC. The solid 
recovered by filtration was washed with water, dried, and identified as hydroxyapatite using X-ray diffraction and FT-IR analysis. The 
recovery yield was determined through thermogravimetric analysis. This procedure provides an environmentally friendly method that 
outperforms the use of alkaline media at elevated temperatures. 
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Introduction: Rheology is a widely used technique to determine starch transformations during gelatinization processes [1], but starch 
digestion is usually monitored by biochemical methods, which is a long process. Furthermore, the amount of enzyme used per substrate 
is important for the digestion rate, so it is proposed to monitor the hydrolysis of gelatinized starch by measuring the decrease in apparent 
viscosity of the samples in a rheometer. In this way, this method is much faster and simpler. 
 
Materials and Methods: The corn starch gel (20% w/w) was gelatinized in boiling water for 20 min. It was then tempered to 37ºC and then 
a constant amount of gel was taken and different amounts of -hamylase dissolved in maleate buffer were added. In the literature, 0.14 U 

-hamylase/mg starch [2] is normally used. A wide experimental range from 0.01 to 20 U/mg starch of enzyme concentration was evaluated. 
Enzyme was dispersed for 2 min in a homogenizer and an aliquot was added to the rheometer where the viscosity was measured at 
constant shear rate (10 s-1). The viscosity drop is modelled with the Equation (1): 
 

‘ ‘ ‘ ‘ Ὡ   (1) 
where ˃  (Pa s) is the apparent viscosity, қ˃ (Pa s) is the final viscosity, 0˃ (Pa s) is the initial viscosity, k (min -1) is the kinetic constant and t 
(min) is the time. 
 
Results and discussion: As the amount of enzyme increases, the kinetics are faster. In fact, k increased from 0.06 to 0.35 min-1 with the 
addition of 0.01 and 20 U/mg starch, respectively. In the Figure, the values of k vs the enzyme concentration per mg of starch can be 
observed. It can be observed equilibrium is reached and the data obtained were modelled following Equation (2) that expresses the 
saturation of the substrate by the enzyme: 
 

Ὧ  Ὧ
Ⱦ

Ⱦ
  =  πȢσφ

Ⱦ

Ȣ Ⱦ
 (2) 

where k is the kinetic viscosity constant, kmax and Ks are the maximum kinetic constant and saturation constant, respectively, and their 
values were obtained after non-linear fitting of experimental data, finally, [E/S] is the enzyme/substrate ratio (Enzyme units/mg starch).  

 
Figure. Plotting of k vs enzyme concentration: experimental data (dots) and modelled values, Equation (2), (line) 
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Abstract. 
Aqueous two-phase systems (ATPS) have been investigated for about half a century as mild biphasic systems for extraction processes in 
biotechnology and wet metallurgy. Polymer/polymer and polymer/salt combinations in water are the conventional formulations, with 
polyethylene glycols (PEG) being the most commonly used polymers. Inorganic salts, such as phosphates and sulphates, are the most 
common, but in recent years organic salts (such as citrates, tartrates, oxalates, etc.) have been investigated due to environmental concerns 
on effluents with high concentrations of inorganic salts [1]. Furthermore, the effect of sulphate and phosphate salts on the environment, 
animals and humans is well known [2,3]. Ionic liquids (as new salts) and organic solvents (carbohydrates and other chemicals) have also 
been proposed as ATPS forming agents in the last 20 years [4]. 
A key piece for the characterisation of an ATPS is the phase diagram, together with some physical properties of interest (such as density 
and viscosity). Moreover, knowledge of the complete envelope of the liquid-liquid equilibrium region is essential for extraction processes, 
as it indicates the compositional limits that can be used for extraction, as well as the compositions of both phases at equilibrium.  In this 
work, the complete liquid-liquid equilibrium region of ATPS formulated with PEG/sodium citrate, with PEG molecular weights of 6, 10 and 
20 kDa, has been determined at different temperatures (283.15 K, 298.15 K and 313.5 K). The analysis of the equilibrium phases has been 
done by combining two physical properties (density and refractive index) to obtain the concentrations of the components in each phase. 
A total of nine phase diagrams (three polymers, three temperatures) were generated, and the study was extended to cover all the different 
solid-liquid equilibrium regions, allowing the complete phase diagram to be presented across the full range of compositions. 
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Abstract. 
Aqueous two-phase systems (ATPS) have been widely used for the separation of enzymes, proteins, nucleic acids, cells, organelles, viruses 
and even living cells [1]. Although different types of systems exist, the PEG (polyethylene glycol)/dextran and PEG/salt ATPS are the most 
employed [2]. In the latter case, their main disadvantage is the relatively high ionic strength in the salt-rich phase for protein recovery [1]. 
On the other hand, PEG/dextran systems despite offering higher protein purification efficiency than PEG/salt systems, are also 
significatively more expensive [3]. Two-phase polymer/salt systems use typical inorganic salts such as phosphates or sulphates [1,4]. To 
avoid their drawbacks, in recent years, there has been increasing interest in salts of organic origin, such as citrates, as they degrade rapidly 
under natural conditions [5]. 
This work evaluates the possibility of using ATPS formulated with PEG and sodium citrate to recover proteins from aqueous effluents from 
the canning industry. Fishmeal (kindly supplied by Jealsa Foods, Boiro, Spain) has been used to simulate effluents from the canning industry, 
and the partition coefficients of the total protein in various selected ATPS were determined. The concentration of total protein in both 
equilibrium phases of the ATPS was quantified using the BCA method. For each ATPS and tie-line investigated, different protein 
concentrations were tested to confirm that the partitioning was independent of protein concentration, thus ensuring that 
thermodynamically meaningful partition coefficients were obtained. The results obtained show the preference of fish proteins for the PEG-
rich phase, where they can be concentrated. 
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The processing industry of citrus fruits generates copious volumes of organic waste [1]. A significant portion of this waste is constituted by 
citrus peels, where the biopolymer pectin represents as much as 20-30%. Pectin is a valuable substance extensively used in the food, 
pharmaceutical, and cosmetic sectors for its texturizing, gelling, and emulsifying properties. The efficient recovery of pectin from citrus 
peels will add economic value to an underutilised resource while simultaneously contributing to a reduction of the environmental footprint 
associated with the citrus processing industry [2]. Conventional extraction methods to obtain pectin from this source do typically involve 
the use of strong mineral acids, posing environmental hazards and limiting their sustainability. An interesting alternative with greener 
credentials may be the use of biobased and biodegradable organic acids. One good example of the latter is succinic acid, that can be 
produced from renewable resources and is recognised for its low toxicity and environmental compatibility, making its aqueous solutions a 
promising candidate for a more sustainable pectin extraction process [3]. 
 
One of the most representative citrus fruits is lime. In this work, powdered inner lime peel (particle size: 0.125-0.250 mm) was selected as 
raw solid substrate for the study of aqueous succinic acid solutions as solvent for pectin extraction. A BoxςBehnken design of experiments 
was performed to evaluate the effect of four variables: the pH of the extracting solution (range: 2.3-3.3), which is directly associated with 
the concentration of succinic acid; the extraction time (30-120 min); the temperature (40-100 °C); and the liquid-to-solid ratio (10-40, in 
volume/weight) [4]. The results revealed that the highest yield, 18.2 % was achieved with pH 2.3 at 100 °C for 70 minutes, with a liquid-to-
solid ratio of 40 (v/w). The pH was found to be a particularly relevant variable in the maximisation of the extraction yields. An initial 
assessment of the chemical identity of the extracted pectin and of its degree of esterification characterisation (a key characteristic in 
determining the set of applications for which it would be particularly useful) was performed by Fourier-transform infrared spectroscopy. 
The extracted pectin extracted at the optimal conditions was found to have a degree of esterification of 78 %, thus classifiable as low 
methoxy pectin. Thermal stability was confirmed by thermogravimetric analysis. Additional characterisations included ash content, 
moisture content, galacturonic acid content, and rheological studies, confirming the purity and quality of the extracted pectin. 
 
The results demonstrate that aqueous solutions of succinic acid can be an efficient and biobased alternative for pectin extraction processes, 
offering a viable route for the valorisation citrus fruit peels. Future studies will expand on this work by applying the method to other citrus 
peels and exploring additional organic acids to further advance sustainable pectin production practices in the industry. 
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Synthetic dyes harm water bodies by contaminating effluents, which affects aquatic life [1]. Natural dyes derived from plants and insect 
secretions have emerged as a more sustainable alternative [2]. Combined with natural mordants, like tannic acid, these dyes offer a safer 
and more eco-friendly solution for the leather industry. In this study, leather dyeing tests were conducted using five different natural dyes 
sourced from various plants and insects, namely: Kareel ς Myrobalan (Terminalia chebula) fruit, Mallow ς Pomegranate (Punica granatum) 
fruit rind, Nimbus ς secretion of Kerria lacca insect, Rubia ς Rubia cordifolia root, and Yeliona ς a blend of Marigold (Tagetes erecta), Tesu 
(Butea monosperma), and Kamala (Mallotus philippensis) plant. A natural mordant, tannic acid, was compared with a metallic mordant, 
potassium aluminium sulphate. 
The results showed that tannic acid performed similarly to the synthetic mordant in some cases (especially with Rubia and Yeliona extracts), 
suggesting that natural alternatives could replace metallic mordants in the leather industry (Table 1). Notably, the Nimbus dye produced 
a distinct purple hue with the metallic mordant, highlighting the influence of mordants on the final colour of the leather piece. These 
findings emphasise the potential of natural mordants to promote sustainable dyeing practices without compromising leather quality, 
offering an eco-friendly alternative to synthetic mordants. 
 
 

Table 1. Comparative results of leather dyeing with natural dyes and different mordants. 

Dyed leather 
Mordants/Dyes: Kareel Mallow Nimbus Rubia Yeliona 
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The demand for sustainable and non-toxic dyeing systems has increased in recent years [1]. In the tanning industry, the widespread use of 
synthetic dyes has led to significant environmental pollution, with discharged effluents causing carcinogenic effects and allergic reactions 
[2]. As a result, natural dyes and pigments have emerged as a crucial alternative to potentially harmful synthetic counterparts. 
In this study, wet-white leather samples were dyed using an extract from Mulberry (Morus alba) leaves using various natural mordants, 
including an aloe vera extract, chitosan, mimosa extract, and tannic acid. A synthetic mordant, potassium aluminium sulphate, was selected 
as a reference for comparison purposes. The main objective was to investigate the dyeing capacity of the natural colourant face to the 
used natural mordant, focusing on the colour quality and intensity (measured using a colourimeter) and uniformity (visual inspection). 
Performance parameters such as colour fastness to light, perspiration, and rubbing were determined to validate the applied colouring 
system's effectiveness. 
Overall, aloe vera extract, mimosa extract, and tannic acid achieved uniform leather dyeing, surpassing the synthetic mordant, which 
resulted in non-uniform dyeing with some stains (Table 1). Furthermore, because of the moisturising properties of aloe vera, the leather 
samples treated with this mordant demonstrated enhanced texture and softness, making the leather more pleasant to the touch. 
 
 

Table 1. Leather dyeing results with Morus alba dye: Mordant comparison. 

Undyed Dyed 
 

 

 

 

 

 

 

 

 

 

 

 
Mordants: Aloe vera extract Chitosan 85% Mimosa extract Tannic acid Aluminium sulphate 
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The fishing industry generates a large amount of discards, and their management is a current concern with both environmental and 
economic implications. These discards are usually considered waste. However, they contain valuable materials, such as the collagen found 
in fish skin. This skin constitutes one of the largest components of the waste in this industry, accounting for up to 30% of it [1]. 
Consequently, methods for producing gelatine from this collagen are being developed in favour of a circular economy. 
 
The conventional process for collagen extraction involves strong acidic and alkaline solutions, which limit its environmental compatibility 
[1,2,3]. Ionic liquids present a greener alternative due to their generally lower toxicity and negligible vapour pressure, which facilitate 
recyclability. Ionic liquids based on basic anions are widely used in the pretreatment of lignocellulosic biomass. It is expected that these 
salts, with the ability to weaken hydrogen bonds, will facilitate the extraction of collagen from fish skin [4]. 
 
In this study, the extraction of collagen was tested using several ionic liquids. The process consisted of two steps. In the pretreatment step, 
the skin (cut into 5 x 5 mm2) is macerated with the ionic liquid. The maceration is conducted at a reduced temperature with gentle stirring, 
to prevent the solubilisation of collagen and the disintegration of the skin. The ionic liquid is then separated by filtration, resulting in 
minimal residue, which allows for recycling. The skin is washed three times with cold water to remove any remaining salt. In the second 
step, the skin is immersed in warm water, with gentle stirring, to dissolve the gelatine. The water enriched with protein is centrifuged to 
decant and remove solids, and the gelatine is recovered by adding acetone to the water to induce precipitation. 
 
High quality gelatine is obtained, exhibiting different rheological properties according to the ionic liquid used. In this way, the process can 
be designed to produce a gelatine with the specifications required for its final use. 
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Abstract 
The transition to a sustainable energy future is driven by the need to reduce greenhouse gas emissions and combat climate change. One 
of the most promising approaches to achieving these goals is the integration of renewable energy sources (RES) with Battery storage 
systems (BSS). Combining RES, such as solar and wind power, with BSS addresses the inherent variability and intermittency of renewable 
energy, ensuring a more reliable and stable electricity supply [1-3]. 
This research explores the integration of BSS with RES systems to store surplus energy generated during peak periods and release it during 
lower production times, thereby addressing these challenges. This study evaluates various types of BSS with a focus on key performance. 
Additionally, it examines the environmental impact of integrating the BSS with RES systems. By comparing these technologies, the research 
identifies the strengths and limitations of different BSS solutions in mitigating the intermittency of renewable energy. 
The results hihglights the broader environmental advantages of BSS integration, including lower carbon emissions. The study also 
demonstrates how BSS can smooth out energy supply fluctuations, decrease energy noise, and enhance the reliability of power output, 
contributing to both grid stability and the long-term sustainability of energy systems. 
In conclusion, the research highlights the vital role of energy storage solutions in supporting renewable energy's viability while minimizing 
the environmental footprint of electricity generation. 
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The chemical engineering of fluorine-doped tin oxide (FTO) current collectors offers a pathway to overcoming the challenges of 
scaling third-generation photovoltaics and photoelectrochemical (PEC) devices[1,2]. This work highlights the development of FTO 
collectors that exhibit exceptional chemical stability, particularly in aggressive environments like highly alkaline solutions used in PEC 
water-splitting applications and triiodide electrolytes in dye-sensitized solar cells (DSSCs). Through a novel, less corrosive spray pyrolysis 
method, FTO current collectors were deposited with improved chemical compatibility, addressing corrosion issues associated with 
traditional Sn(II) chloride precursors. A specialized thermally resistant mask capable of withstanding 500°C enabled the deposition of 
precisely patterned FTO for efficient current collection without compromising chemical stability. 

Multiphysics simulations and experimental studies (Fig.1) demonstrated that these chemically engineered FTO collectors maintain 
electrical performance and resist chemical degradation, leading to significant efficiency gains. Single-cell DSSCs and PEC-WS devices with 
a 25 cm² active area, both integrated with FTO current collectors, demonstrated a 110% and 30% improvement in photocurrent conversion 
efficiency under AM1.5G, respectively, compared to control devices, while maintaining stable operation during tested 1000 h. An 
impressive 130% of photocurrent improvement was achieved in PEC-WS devices under concentrated sola light (3Sun), for the first time 
successfully addressing FTO substrate-originated limitations of concentrated solar light conversion in PECs.  

The presentation will discuss future prospects, including the potential for further optimization of chemical formulations and grid 
designs, which could drive the commercialization of robust, large-area PV-cells and PEC devices for solar energy conversion and hydrogen 
production.  

   
Fig.1. (a) Multiphisics simulation of current distribution and (b) produced collectors on FTO-glass 
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Redox flow batteries emerged as a prominent technology for energy storage where energy and power are decoupled metrics, especially 
suitable for stationary applications. The all-vanadium redox flow battery (VRFB), the most developed and widely commercialized flow 
technology, has limitations inherent to vanadium chemistry: low volumetric capacity (43 Ah/Lnegolyte for a 1.6 M electrolyte, 1.37 V is the 
nominal potential difference), narrow working temperature range (between 5 oC and 50 oC), sluggish kinetics, to mention a few. Novel 
energy storage materials are needed to develop the RFB further. 
 
Polyoxometalates (POMs), with their fascinating ability to reversibly store multiple electrons, reasonable aqueous solubility, and fast 
kinetics, hold a strong promise for active materials in aqueous RFBs. Despite these attractive features of POMs, only a few works have 
demonstrated the high-storage capacity of POM-based aqueous RFBs; the most interesting redox species are Dawson type Li6P2W18O60 
and H6P2W18O6 [1,2], which can accommodate up to 18 electrons per cluster [2]. The Keggin-type redox species H4SiW12O40 exchange two 
electrons [3], and four electron transfer is reported for Na4.75H4.25[PV14O42] [3] and H6ZnW12O40 [4].  
 
This study presents for the first time the use of phosphomolybdic acid (PMA), a Keggin-type POM available commercially, for high-capacity 
negative electrolytes in aqueous RFBs. This work comprehensively examines the impact of PMA concentration on negolyte discharge 
capacity, limiting current and power density. The impressive high discharge capacity achieved (126 Ah/Lnegolyte) outperforms commercial 
vanadium electrolytes due to the multiple electron transfer enabled by the POM structure. The developed research includes cyclic 
voltammetry showing numerous redox events and galvanostatic flow tests, which confirm the multielectron storage ability of PMA (ca.10-
12, depending on POM concentration); the exchanged number of electrons was further confirmed using titration measurements. The roots 
for the high capacity of PMA are discussed. Summarizing, the PMA-based electrolyte offers the potential for aqueous flow systems with 
superior energy and power densities compared to VRFB, particularly when paired with a complementary counter-electrolyte with 
comparable or higher capacity. 
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Anthocyanins (ACNs) are crucial water-soluble bioactive flavonoid that not only provide bright colors to fruits and vegetables, but also 
have many functional activities, such as scavenging free radicals, suppressing inflammation and tumors, inhibiting fat oxidation, preventing 
metabolic disorders, and protecting eyesight [1]. However, the sensitivity of ACNs to external factors, such as temperature, pH, light, and 
presence of metal ions has led to low bioaccessibility and restricted their widespread application in food industry during a host of 
processing procedures [2]. 
 
Nanoencapsulation is viable alternative strategy for the delivery and to overcome the instability of environmentally sensitive bioactive 
compounds [3]. Owing to the high biocompatibility, biodegradability, food-grade proteins and polysaccharides are considered high-quality 
raw material to prepare nanoparticles for ACNs delivery. Zein contains more than half of non-polar amino acids and has a special structure 
consisting of hydrophilic upper and lower surfaces and hydrophobic outer surfaces. The amphiphilic nature of zein makes the resultant 
microspheres an ideal form for the delivery of hydrophilic (e.g. ACNs) [4] and hydrophobic (e.g. curcumin) molecules [5]. However, zein 
particles have poor aggregation stability when exposed to certain pH, salt, and temperature conditions. In addition, they can be quickly 
hydrolyzed in the stomach by pepsin thereby releasing any encapsulated ingredients into gastric fluids, which may cause the degradation 
of pH- or enzyme-sensitive ingredients such as anthocyanins [6]. To date, a strategy to reduce these limitations is the incorporation of 
polysaccharides as a second polymer matrix that provides stability to zein-based nanoparticles [7]. 
 
In this study, anthocyanins-loaded nanoparticles comprising zein and three different anionic polysaccharides (pectin, chondroitin sulfate, 
-˂carrageenan) were formed using a combined antisolvent precipitation/electrostatic deposition method in pH 4.0. Based on the results 

of SEM, TEM and DLS, anthocyanins-loaded nanoparticles showed spherical morphology with an average particle size of 102.6-360.4 nm, 
polydispersity index of 0.214-0.415, zeta potential of -(26.7-42.6) mV and the total ACNs encapsulation efficiency of 68.03-80.55%, 
depending on the type of polysaccharides and the different adding sequences of the raw materials. Encapsulation efficiency of each ACNs 
monomers being influenced by their chemical structure. FT-IR spectrum indicated hydrogen bond, hydrophobic and electrostatic 
interaction showed to be the dominant forces for the stabilization of ACNs. In addition, the anthocyanins-loaded nanoparticles had good 
colloidal stability to different pH, ionic and storage condition due to the electrostatic and steric repulsion from the polysaccharide coating 
on the nanoparticle surface. 
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Nanoelectronics is progressing towards the creation of smaller and more functional devices. This evolution is currently reaching sizes of 
just a few nanometers, at which it becomes difficult to prepare and implement certain technological components. In this context, 
molecules seem to be a plausible alternative to traditional silicon-based systems. In terms of chemical structure, molecular candidates for 
ǘƘƛǎ ǇǳǊǇƻǎŜ Ƴǳǎǘ ǇǊŜǎŜƴǘ ŀ ŘŜƭƻŎŀƭƛȊŜŘ ˉ-conjugated system that facilitates electron transport. An example of such molecules are 
graphene nanoribbons (GNRs), which can display an outstanding performance as molecular wires [1]. Furthermore, some GNRs exhibit 
localized spin density at their periphery [2], that provide an extra degree of functionality with potential implications for technology. 
 
Here, we present a clear strategy for synthesizing conjugated GNRs that contain unpaired electrons at the center of their structure. We 
investigate their molecular conductance and demonstrate how they can be utilized as technological components [3,4]. 
 
 

 
 

Fig.1. Two spins connected by a graphenoid scaffold. 
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As Nanopartículas Inorgánicas (NPs) estanse a incluír nunha gran variedade de produtos, principalmente cosméticos, alimentos e útiles 
médicos, e existe un certo grao de preocupación en como se liberan esas NPs no medio ambiente [1]. Xunto cos avances nas técnicas 
nanometrolóxicas para a determinación/caracterización de NPs, o desenvolvemento de métodos analíticos rápidos, de baixo custe e in 
situ son o obxectivo a marcar nestes momentos. Os Carbon Dots (CDs) son un nanomaterial moi axeitado para ser empregado como sensor 
in situ debido a que exhibe un comportamento óptico excelente (propiedades luminescentes), unha baixa toxicidade, e poden ser obtidos 
mediante varios procesos de síntese moi simples [2, 3]. 
Nesta investigación, estúdanse as posibilidades dos CDs como un material sensor para a detección de  nanopartículas de dióxido de titanio 
(TiO2 NPs) en auga. Estudáronse dous procesos distintos para a detección de TiO2 NPs. O primeiro basease no desprazamento da lonxitude 
de onda de emisión fluorescente dos CDs debido a aglomeración dos mesmos en presenza de TiO2 NPs. O segundo método baséase na 
diminución da fluorescencia dos CDs debido a fotodegradación dos mesmos en presenza de TiO2 NPs baixo radiación UV (254 nm). 
Resultados preliminares amosaron que en ambos os dous procedementos conseguimos unha resposta fluorescente lineal ó incrementar 
a concentración de TiO2 NPs nun rango de 25-300 µg/L. 
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The search for new, efficient photonic materials that comply with the principles of green chemistry (sustainable synthesis, recyclability, 
etc.) and can be used in energy or biological applications represents one of the major challenges facing chemistry today. In this sense, 
emissive silica-based nanomaterials have emerged as a particularly promising type of material. [1] In the last years, our research groups 
have developed an environmentally-friendly one-pot synthetic route, Sol-Gel Coordination Chemistry, for the preparation of highly stable 
hybrid silica-based materials, containing different types of chromophores (organometallic complexes, perovskite nanocrystals or proteins), 
which exhibit enhanced luminescence. In this communication, we present part of this synthetic strategy, as well as the applications of 
these materials as photocatalysts, [2] bioimaging, [3] and in the development of highly stable and efficient HLED. [4] 
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Contaminated water remediation has been a subject of extensive study over the past decades due to the limitations of current technologies 
in ensuring good water quality. Techniques such as photocatalysis and adsorption have been proposed as potential solutions to address 
the inefficiencies of conventional wastewater treatment processes, particularly in the removal of persistent contaminants, such as 
pesticides. [1,2] Acetamiprid, a neonicotinoid t pesticide widely used to control Hemiptera spp. proliferation in fruit, vegetables and 
ornamental plants and flowers, poses significant environmental risks upon release. 
 
Molybdenum disulfide (MoS2), a transition metal dichalcogenide, holds significant promise for use in adsorption and photocatalysis. [2] 
Additionally, incorporating magnetic nanomaterials into MoS2 allows for simple, rapid, and cost-effective separation of the catalyst from 
water, while also potentially improving its effectiveness in photodegrading pollutants. 
 
In this study, MoS2-Fe3O4 nanocomposites were synthesized using the solvothermal method. The nanostructures were analyzed through 
transmission electron microscopy, powder X-ray diffraction, BET analysis, FTIR spectroscopy. These materials were subsequently applied 
in the photocatalytic degradation and adsorption of acetamiprid in water samples, with the concentration of acetamiprid monitored using 
HPLC. The photocatalytic and adsorption efficiency of the MoS2-Fe3O4 nanocomposites and their regeneration potential are discussed, 
providing insights into innovative strategies for reducing pesticide contamination in aquatic environments. 
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A sustainable future requires energy transition, which involves moving away from systems that rely on fossil fuels and towards the 
development of clean energy technologies. Supercapacitors (SCs), with their extended cycle life and fast charging, show potential as an 
energy storage solution. The development of multifunctional SCs with sensing capabilities for real-time energy usage monitoring is a 
current challenge. Electrochromic supercapacitors (ECSCs), which combine energy storage with the capacity to change color reversibly 
when an applied potential is applied, are being developed as a solution.[1] 
In this work, cotton textiles screen-printed with the electrically-conductive polymer poly(3,4-ethylenedioxythiophene) polystyrene 
sulfonate (PEDOT:PSS) and N-doped glucose-derived carbon/multi-walled carbon nanotubes (CNT) hybrid as electrode materials and a gel 
polymer electrolyte were used to develop symmetric and asymmetric ECSC devices with planar structures. The hybrid material presented 
high specific surface area (1381 m2 g-1) and micropore volume (0.56 cm3 g-1). All the flexible devices that were developed successfully 
stored energy. In terms of electrochromic performance, the asymmetric device and the symmetric device based on PEDOT:PSS presented 
the greatest color change upon the application of potentials higher than |±1.2| V. In particular, the asymmetric device showed the most 
significant total color difference (ɲE) of 16 between the reduced and oxidized states of PEDOT:PSS-based working electrode. Concerning 
the electrochemical outputs, the asymmetric ECSC afforded 4.6 mF cm-2 capacitance, 3.4 µW h cm-2 energy density, and 610.7 µW cm-2 
power density, which were respectively 31%, 69%, and 40% higher than the outputs of the symmetric ECSC based on PEDOT:PSS.  
This work provides new opportunities for the development of textile-based stimuli-responsive devices with electrochromic and 
supercapacitive properties for wearable electronics. 

 

 
Fig.1. Asymmetric textile ECSC device.  
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The rise of real-time sensing technologies in Society has heightened the demand for efficient energy storage and harvesting systems, which 
is leading to the development of autonomous smart multifunctional textile devices [1]. Thermoelectric devices convert wasted heat from 
sources, such as industrial processes or body heat, into electricity, but they generate energy intermittently. Supercapacitors (SCs) 
complement this technology by storing energy and managing the fluctuations in energy production. The hybridization of both these 
technologies into thermally-chargeable supercapacitors (TCSCs) opens new avenues for highly efficient, flexible, and lightweight wearable 
devices ς Fig.1 [1]. 
 
In this work, multifunctional asymmetric hybrid TCSCs were fabricated using carbon nanotubes (C) and a hybrid nanomaterial composed 
of manganese(II) ferrite magnetic nanoparticles (~5 nm) immobilized on C (C@Mn) as electrode active materials. Asymmetric devices were 
constructed with sandwich-like configuration, using PVA/H3PO4 (P) or a glow-in-the-dark doped PVA/H3PO4 (GID) as electrolytes 
(C//C@Mn_P and C//C@Mn_GID cells). A symmetric CNT-based SC (C//C_P) was also prepared for comparison. 
 
The glow-in-the-dark C//C@Mn_GID device exhibited expanded potential window relative to C//C_P from 2.0 to 2.6 V, as well as 
enhancements of 153%, 99% and 234% in specific capacitance (40.66 mF cm-2), power density (929.06 ˃Wh cm-2) and energy density (10.26 
W˃h cm-2), respectively, due to the combination of pseudocapacitive and non-Faradaic mechanisms. Moreover, it presented an excellent 

cycling stability of 100% after 14000 i-V cycles. The hybrid TCSC also showed the capability to convert thermal into electrical energy, 
reaching 17.34 mV under a small temperature gradient of 2.25 K. 
 
These hybrid devices present an innovative solution for thermal energy harvesting and storage, making them ideal for powering low-
energy electronics in low-light or dark environments. 
 

 
Fig.1. Soret effect in textile TCSC: diffusion of electrolyte ions under a temperature gradient. 
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Variations of microRNA (miRNA) expression can be correlated with several pathologies, making their monitorization essential for clinical 
diagnosis and prognosis [1]. While promising targets, miRNA characteristics like small size, high sequence homology and degradation 
proneness are challenges that need to be addressed when developing new precise quantification techniques.  
 
Nanomaterials have been widely employed for new sensing approaches, with quantum dots (QDs) emerging as interesting alternative 
vehicles for nucleic acid detection. QDs are semiconductor crystals at the nanoscale, with distinctive chemical and optical properties, like 
inherent fluorescence [2]. In contrast with typical organic fluorophores, QDs have high quantum yields, narrow emission peaks and 
resistance to photobleaching [3].    
 
In this work, we developed a miRNA sensing scheme utilizing the intrinsic fluorescence of QDs for the detection of miR-122, via Förster 
resonance energy transfer (FRET)-based interactions with signaling oligonucleotide probes, specifically QDs-ssDNA and Black Hole 
Quencher 1-ssDNA (BHQ1-ssDNA).  
 
Thioglycolic-acid capped CdTe-QDs, with mathematically projected emission wavelength [4], were obtained via microwave hydrothermal 
synthesis, and thoroughly characterized. Bioconjugation with ssDNA probes was achieved via carbodiimide chemistry using EDC/NHS (1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride/ N-hydroxysuccinimide), with conditions like activation time, incubation 
time and QD:DNA ratio being optimized, and stability of the conjugates evaluated through absorbance, fluorescence and zeta-potential 
tracking. 
 
Detection of target miRNA was achieved employing QDs-ssDNA and BHQ1-ssDNA, with nucleotide complementarity to the target miRNA. 
Upon hybridization, the forced proximity of the two signaling probes creates the necessary FörsterΩs distance to meet FRET requirements. 
QDs with emission in the 556 nm region and BHQ-1 acted as the FRET donor/acceptor pair, with concentration-dependent quenching of 
QDs emission, indicating the presence of the target. 
 
Due to the versatility of nucleic acids as molecular recognition probes attached to fluorescent QDs, this detection scheme can be tailored 
to other potential nucleic acid biomarkers. 
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Quantum dots (QDs) possess exceptional optical and chemical properties, making them ideal candidates for use as fluorescent probes in 
cellular imaging and biosensing. In biomedical research, there is a growing focus on developing new methods that enable rapid and reliable 
detection of cancer biomarkers, enhancing clinical diagnostics and offering accurate results at early disease stages [1]. Prostate Cancer 
Antigen 3 (PCA3) is a long non-coding RNA (lncRNA) that is overexpressed in prostate cancer cells, making it a valuable biomarker for non-
invasive prostate cancer diagnosis [2].  
 
This study introduces a nanosensor designed to detect circulating PCA3 lncRNAs, addressing the limitations of traditional diagnostic 
methods, by exploiting time-resolved Förster Resonance Energy Transfer (TR-FRET) between the terbium complex Lumi4-Tb (Tb) and 
CdTe/ZnS core/shell QDs. The QDs were functionalized with a peptide-DNA through metal-affinity coordination between the hexahistidine 
tag (His6) and the ZnS shell of QDs. His6-DNA on the QD surface can hybridize with Tb-labeled DNA, enabling efficient Tb-to-QD FRET. In 
the presence of the target DNA, a PCA3 lncRNA analog, the Tb-DNA hybridizes with the target, displacing it from the QD-DNA complex. 
This results in the QD-DNA becoming unbound, restoring fluorescence by interrupting the FRET process, as Tb-DNA is no longer in proximity 
to the QDs. The developed sensor achieved detection limits of 0.65 nmol Lѐ¹ using a benchtop plate reader (SPARK, Tecan) and 0.32 nmol 
Lѐ¹ using a clinical plate reader (KRYPTOR compact plus, Thermo Fisher Scientific).  
 
These results highlight the nanosensor's potential for clinical prostate cancer diagnosis, providing a promising tool for early, non-invasive 
PCA3 detection. 
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A resposta celular á exposición ás nanopartículas é de gran interese para a nanotoxicoloxía e a nanomedicina. As interaccións que 
presentan as NPs nun medio biolóxico, así como a súa localización e internalización dentro das estruturas celulares, son clave para elucidar 
o comportamento e os mecanismos das nano-bio-interaccións. 
 
Neste estudo investigouse a exposición dos glóbulos vermellos (Red Blood Cells) a nanopartículas de prata de 40 nm (AgNPs). Os glóbulos 
vermellos (tamén coñecidos como eritrocitos) son as células máis abundantes do corpo humano e desempeñan un papel fundamental en 
moitas funcións biolóxicas esenciais, tales como o transporte de osíxeno e dióxido de carbono. Teñen forma de disco bicóncavo e un 
diámetro aproximado de entre 6 e 8 ˃m. Durante 8, 12 e 24 horas os glóbulos vermellos foron expostos a dous niveis de concentración de 
NPs nunha relación 1:1 célula/NP e 1:50 célula/NP. A determinación e cuantificación de AgNPs levouse a cabo mediante single-cell (SC) 
ICP-MS. Logrouse unha correcta introdución da suspensión celular no plasma utilizando unha cámara Asperon. Debido á heteroxeneidade 
celular, un método que sexa capaz de proporcionar información a nivel celular individual e non unha información media sobre a poboación 
celular é moi útil para comprender a diversidade celular. En condicións óptimas de exposición (39 °C, 94,5 % de humidade relativa e 5,0 % 
de CO2), os resultados amosaron un aumento da asimilación de NPs por parte das células co aumento do tempo de exposición e 
concentración. 
 
A técnica de análise SC-ICP-MS demostrou ter un potencial prometedor na determinación de células a nivel individual, proporcionando 
información célula a célula e axudando así a comprender a diversidade e heteroxeneidade propias dunha poboación celular.  
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Atopic dermatitis (AD) is a worldwide spread common skin condition characterized by skin barrier dysfunction and allergic inflammation. 
It affects a considerable percentage of children and adults worldwide and can significantly impact their quality of life [1]. Current 
treatments often involve a baseline topical emollient therapy, but mild, moderate and severe forms require potent corticosteroids and 
immunomodulators, which can have several limitations, side effects and high associated costs. Being a heterogeneous disease, AD clinical 
manifestations can vary widely from one individual to another. This raises the awareness for necessary personalized medicine approaches 
shared by international guidelines, to be applied globally for affordable treatments regardless of the healthcare financial situations. 
 
Chemistry and nanotechnology offer promising solutions for AD. Marine-derived polysaccharides can be used to create hydrogels with 
enhanced drug delivery, skin retention, and anti-inflammatory properties [2, 3, 4]. These hydrogels can be loaded with active compounds, 
in this case betamethasone, to target specific aspects of the disease. These systems can be tested through biophysical determinations to 
study what happens in the skin biological system, and through biotechnology, by creating in vitro relevant models of the disease to predict 
the treatment outcomes. 
 
This research aimed to develop multipurpose hydrogels combining marine polymers and bioactive compounds for AD treatment, to 
improve skin barrier function and reduce inflammation. Among the key findings, it is highlighted that different hydrogels were successfully 
developed using marine polysaccharides and loaded with betamethasone, or betamethasone-loaded lipid nanoparticles, with the purpose 
to achieve enhanced drug delivery and reduced systemic side effects. After physicochemical evaluation the anti-inflammatory effects the 
designed formulations were demonstrated in vitro, cytocompatibility was confirmed in keratinocyte and fibroblast cell lines, improved skin 
barrier function and drug retention was evident in the porcine ear skin model after analysis of synchrotron-based Fourier Transform 
Infrared microspectroscopy and Franz cell permeation, respectively. Lastly, when tested in human skin equivalent models of AD, there was 
an increase in the expression of barrier proteins and decrease in inflammation markers. 
 
Overall, this research demonstrates the combined potential of chemistry, biophysics and biotechnology to break AD symptoms, by 
designing multipurpose nanoplatforms to unburden this disease. 
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As nanopartículas de prata (AgNPs) e dióxido de titanio (TiO2NPs) empréganse moito na industria debido as súas aplicacións. Estas 
partículas, as cales as veces poden ser tóxicas, acaban nos océanos, onde poden ser asimiladas por diferentes organismos mariños 
consumidos polo ser humano. 
As algas e os mexillóns, que son moi consumidos ao redor do mundo, son bioconcentradores da contaminación. Estes organismos poden, 
por tanto, asimilar diferentes tipos de contaminantes e incluso nanopartículas presentes no medio. 
Os fenómenos de bioacumulación de nanopartículas e efectos adversos nestes tecidos demostráronse en estudos previos. Por tanto para 
garantir a seguridade alimentaria e necesario estudar tamén a biodispoñibilidade destas partículas. 
 
Para isto, estudouse a bioaccesibilidade e a biodispoñibilidade das nanopartículas de Ag e TiO2 en algas crúas e cociñadas (Ulva sp. e 
Palmaria Palmata), e en mexillóns cociñados (Mytilus edulis). Todas as mostras foron expostas a 1,0 mg L-1 de nanopartículas de TiO2 de 
25 e 5 nm ambas recubertas con citrato, e a nanopartículas de Ag de 15 nm recubertas con polivinilpirrolidina, onde todas as exposición 
duraron 28 días. 
As mostras expostas foron sometidas a un proceso de dixestión gastrointestinal in vitro. A biodispoñibilidade estudouse a través do 
transporte celular das partículas dun intestino simulado ao torrente sanguíneo. Para isto recorreuse ao uso dunha monocapa celular de 
células de adenocarcinoma humano (Caco-2) que simulaba a parede intestinal. Determinouse o contido total de Ag e Ti empregando o 
plasma de acoplamento inductivo acoplado a espectrometría de masas (ICP-MS), e o contido de nanopartículas de Ag e TiO2 empregando 
o modo de detección individualizada de nanopartículas-ICP-MS (SP-ICP-MS). Ademais, tamén se estudou a presenza das nanopartículas 
provintes das algas crúas e cociñadas na parede intestinal simulada, empregando para iso, o modo de detección individualizada de células-
ICP-MS (SC-ICP-MS). 
 
Os resultados dos porcentaxes de bioaccesibilidade das nanopartículas de TiO2 situáronse entre o 17-81% no caso das algas e entre o 76-
100% no caso dos mexillóns. Os porcentaxes de bioaccesibilidade das nanopartículas de Ag foron entre o 22 e o 98% no caso das algas e o 
30% no caso dos mexillóns. 
A pesar disto, os transportes celulares das nanopartículas de Ag e TiO2 foron en todos os casos inferiores ao 1%. Non obstante, as 
porcentaxes de internalización da prata como NP e do titanio como NP nas células Caco-2 para as algas crúas e cociñadas foron do 9 e do 
7%, e do 20% e do 6%, respectivamente. 
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Millions of people worldwide face significant risks due to the growing societal impact of complex microbial infections such as biofilm 
infections. This issue has become even more urgent with the rise of new resistant strains and infectious diseases, demanding swift action. 
As a result, there is a critical need for the development of antimicrobial drugs with innovative mechanisms of action. The World Health 
Organization (WHO) has emphasized that the development of new antimicrobial agents should be a top priority for research and 
development (R&D) programs. 
 
In light of this, we created a unique class of antimicrobial and antibiofilm nanodrugs called engineered polyurea (PURE-OEI) dendrimers 
[1], which are highly positive charged core-shell nanoparticles that resemble antimicrobial peptides (AMPs). Following a sustainable 
methodology, the new cationic core-shell PURE dendrimers were synthesized. 
 
Using a variety of multidrug resistant (MDR) bacteria and candida cells, the antimicrobial capacity (MIC, MBC values, and colony count 
kinetic assay) was evaluated. The outcomes indicate that dendrimers are highly effective in treating multidrug resistant illnesses including 
having an impact in biofilm adherence and cell density. Using coarse-grained molecular dynamics simulations and electron imaging we 
were able to show that PURE-OEI exhibit a disruptive activity at the membrane level. 
 
Interestingly, we observed that administering biocompatible doses of PURE-OEI accelerates wound closure in an adapted in vitro wound 
infection model. 
 
With infectious diseases becoming more resistant, cationic core-shell PURE dendrimers represent a breakthrough in the creation of 
efficient antimicrobial and anti-biofilm drugs. 
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Gold nanoparticles (AuNPs) can be used in a great variety of applications in diagnostics, including diseases associated with DNA/RNA 
mutations due to their atractive optical and spectral properties [1].  
 
The current work focuses on the (i) to synthesize and characterize of spherical-AuNPs; (ii) to functionalize these AuNPs with specific 
oligonucleotide to obtain stable Au nanoprobes; (iii) development and optimization of a nanotechnology-based colorimetric assay for 
detection of a DNA deletion mutation of the epidermal growth factor receptor (EGFR) [3,4].  
 
Forty nm spherical AuNPs were successfully synthesized, based on a citrate-reduction method, and further characterized by Ultraviolet-
visible spectrophotometry, Dynamic Light Scattering (DLS), Electrophoretic Light Scattering (ELS) and Nanoparticle Tracking Analysis (NTA). 
Their functionalization was further performed using a pH method, and a thiol-modified oligonucleotides. The pH method afforded Au 
nanoprobes with good colloidal stability. The optimized nanoprobe was further used in colorimetric assays, when nanoprobes were 
incubated with target DNA and upon salt induced aggregation, the color of nanoprobes visibly changes from red (negative) to blue 
(positive) depending on the type of DNA present (Complementary/normal, Mutated or Noncomplementary). In conclusion, we propose an 
innovative, fast, and simple colorimetric molecular assay for one of the most frequent mutation in exon 19 of EGFR, an important mutation 
associated with non-small cell lung cancer. 
 

 
 

 
 

Fig.1. Au nanoprobes for DNA detection based on a Non-Cross linking approack 
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Delivery systems based on nanotechnology offer wide applications, from nutritional enrichment to therapeutic interventions, and 
represent an innovative approach, where substances of natural and biological origin have been gaining attention, due to their 
biocompatibility and efficiency. Within these substances, milk is widely recognized for its role in nutrition and biological functions, which 
are due to the presence of unique structures such as milk fat globules, casein micelles, small proteins, and extracellular vesicles. [1] Among 
the various sources of milk, goat, and cow milk are easy sources to obtain and rich in these elements that occur naturally and provide 
advantages in terms of biocompatibility, low immunogenicity, and ability to cross biological barriers, making them candidates promising 
for the development of nutrient and drug delivery systems. 
 
The unique properties of milk exosomes, including their natural composition and structural integrity, make them particularly suitable for 
encapsulating therapeutic agents. Their ability to mimic biological vesicles enhances their compatibility with cellular membranes, 
facilitating the delivery of drugs directly to target cells. This characteristic is crucial for brain tumor treatments, where effective drug 
delivery across the blood-brain barrier is a significant challenge. In order to avoid this hurdle, the direct drug delivery to the brain can be 
achieved by intranasal administration, mainly through the sensory neuronal pathway or indirectly by the passage across the BBB from the 
systemic circulation. 
 
In this sense, the essential focus of this work is using exosomes derived from bovine milk to treat brain tumors, through targeted delivery 
of mitoxantrone (EXO-MTX), intranasally. EXO-MTX was evaluated in vitro for cell viability and permeability in RPMI-2650 cells, indicating 
that milk exosomes were not cytotoxic. Additional studies on the SF-268 cell line show the anti-tumor capacity of EXO-MTX as well as a 
more efficient cellular internalization of EXO-MTX compared to MTX. 
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Infections caused by nontuberculous mycobacteria, particularly M. avium, are becoming increasingly relevant due to their rising prevalence 
and significant impact on public health, especially among immunocompromised individuals. M. avium primarily targets antigen-presenting 
cells, such as macrophages, where it can survive and replicate, resulting in persistent infections. This persistence leads to considerable 
morbidity and complicates treatment strategies amid growing concerns about drug resistance [1]. Consequently, there is a rising demand 
for new anti-mycobacterial therapies that offer improved efficacy and fewer side effects. 
 
Nanoparticle-mediated drug delivery systems are a promising strategy in the management of mycobacterial infections, by addressing 
issues of non-specific tissue distribution and toxicity, allowing for lower doses, higher selectivity and controlled drug release. In this work, 
different liposomal formulations were carefully engineered to target antigen-presenting cells, where M. avium resides. These include pH-
sensitive liposomes that allow for higher drug release at acidic pH and mannose-functionalized liposomes that target mannose receptors, 
which are overexpressed in phagocytic cells such as macrophages and dendritic cells. The liposomes were loaded with sutezolid (STZ), an 
antimycobacterial drug currently in clinical trials for extremely drug-resistant tuberculosis, which also shows efficacy against M. avium [2]. 
The liposomal formulations exhibited over 80% of encapsulation efficiency, and controlled drug release at physiological pH, with increased 
release in acidic environment. All the nanoformulations were efficiently internalized and did not cause cytotoxicity in bone marrow-derived 
macrophages. Moreover, the encapsulation of STZ did not compromise its antimycobacterial activity against M. avium 2447 in vitro.  
 
Overall, this research contributes to the development of an effective, host cell-targeted therapeutic modality, with great potential to tackle 
mycobacterial infections. 
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Accelerating the transition towards a regenerative growth model that gives back to the planet more than it takes is the goal of the green 
transition. Two key aspects are then considered as fundamental: the bioeconomy and bio-based products. Cellulose is the most abundant 
renewable resource on the planet, making it a key material with great potential. It comes from renewable sources such as wood pulp, 
cotton, or agricultural by-products, which is highly relevant in the current context of finite resource depletion, particularly those derived 
from petroleum, and the environmental impact of plastics and microplastics. The development of novel materials, such as nanocellulose 
derived from cellulosic fibers, and its applications has recently sparked significant interest. Subjected to a mechanical shearing process, 
nanometric-sized crystalline or fibrillar particles (~10ҍф meters) with high technical properties are obtained. These cellulose nanoparticles, 
derived from natural sources, non-toxic, and with high technical properties, are a formidable alternative to several synthetic compounds 
[1]. Its large surface area, high reactivity, hydrophilicity, excellent mechanical and barrier properties, and chirality, makes it an ideal raw 
material for a wide variety of high-value-added applications: enhance the strength, stiffness, and other properties of paper and cardboard, 
the production of highly resistant and lightweight composite materials, the replacement of carbohydrate-based food additives, water 
remediation, alternative to non-biobased coatings for textiles, among others. Nanocellulose provides three types of advantages: those 
new functionalities, the potential for reducing production costs (due to its already noted abundance), and sustainability (biodegradable 
and bio-based).  
 
However, the process of obtaining nanocellulose involves several steps with high energy and time consumption, which affects its final price 
and, therefore, limits its commercialization at an affordable price. Research on simple and cost-effective production processes is of great 
interest. Likewise, the modification of its functional groups is important to achieve suitable reactivities for specific applications 
 
In this context, the production of cellulose nanoparticles has been proposed through an innovative process that reduces both energy and 
time costs, while achieving high properties. Additionally, their chemical and physical modification have been carried out to give them 
hydrophobic and antimicrobial properties. The nanoparticles and modified nanoparticles have been characterized in terms of fiber size 
using electron microscopy, viscosity, and functional groups. The results have demonstrated adequate performance in both production and 
modification for use in high-interest applications. 
 

 
Fig.1. Microscopy image of cellulose nanoparticles obtained using different mechanisms 
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Hyaluronic acid (HA) plays a vital role in skin health, supporting nutrient exchange and protecting against free radicals through multiple 
signalling pathways [1]. It is imperative in combating the effects of ageing [2], as it helps retain moisture and maintain skin elasticity [3]. 
To stimulate HA production in skin cells [4], we developed solid lipid nanoparticles (SLNs) composed of lipids and surfactant, loaded with 
-̡carotene, a compound known for its potent antioxidant and photoprotective properties [5]. 

 
Our study focused on optimising SLN formulations using two lipids: Glycerol Monostearate (commercial name: Imwitor 900K) and cacao 
butter. We characterised these nanoparticles in terms of storage stability, size, polydispersity index, zeta potential, encapsulation 
efficiency, and loading capacity. The SLNs were then evaluated in vitro using fibroblasts and HaCaT cells to determine their ability to 
enhance HA production via AlphaLISA assays. Additionally, we assessed the photoprotective and antioxidant effects of the nanoparticles. 
 
hǳǊ ŦƛƴŘƛƴƎǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ʲ-carotene-loaded SLNs have the potential to stimulate HA production and may offer enhanced photoprotection 
and antioxidant capacity, indicating their possible promise as an innovative approach to anti-ageing skin care. 
 
 

 
 

Fig.1. Schematic overview of encapsulation of -̡carotene in solid lipid nanoparticles for enhanced hyaluronic acid synthesis in skin cells. 
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The exploration of energy transfer mechanisms is crucial for understanding the efficiency of light harvesting in both natural and artificial 
systems. In photosynthetic organisms, light absorption and transfer occur through highly organized pigment assemblies within light-
harvesting complexes (LHCs), where exciton transport is facilitated by the structural arrangement of pigments. J-aggregates, known for 
their excitonic properties, exhibit strong coupling among dye aggregates, resembling the behavior of natural pigments.1 
 
Recent advancements in the use of DNA as a programmable scaffold have opened new avenues for integrating directional energy transfer 
with photonic components. DNA hybrids have been shown to effectively mediate energy transfer between donor and acceptor molecules 
positioned at the ends of the DNA strands, allowing for the efficient relay of energy from an excited donor dye through multiple identical 
transmitter dyes to a single acceptor fluorophore.2 
 
To replicate and understand the natural processes of light harvesting, constructing artificial systems that can efficiently control light 
transfer is essential. This communication presents an investigation into the energy transfer properties of synthesized hybrid DNA wires 
comprising 30 and 50 base pairs, with strategically selected donor and acceptor fluorophores attached to their termini. We employed a 
cyanine dye based on quinoline, known for its ability to form J-aggregates, that served as effective energy bridge and transmitter dye. The 
mechanisms of energy transfer within these hybrid systems are critically analyzed, providing insights into their potential applications in 
advanced light-harvesting technologies.3 
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Copper (Cu) is an essential trace element with critical roles in various biological processes within the human body. However, an excess of 
this metal is linked to several neurodegenerative disorders, such as Wilson's, Menkes, Alzheimer's, and Parkinson's diseases. This makes 
the development of effective sensors for detecting Cu in different contexts (e.g. industrial waste, water systems, and drinking water) a 
priority [1]. 
 
Metal-organic frameworks (MOFs) have gained significant attention in recent years as versatile platforms for applications as selective and 
sensitive sensors for a wide range of analytes [2]. Their high porosity and tunable structures make MOFs excellent candidates for chemical 
sensing.  
 
This study focuses on developing fluorescent materials that address the limitations of traditional organic dyes, such as rosamines, which 
suffer from issues like self-quenching due to aggregation and poor water stability, while maintaining the ability to selectively and accurately 
detect harmful substances. 
 
To achieve this, a series of new composites were prepared by integrating the rosamine dye, RosCOOH, into the UiO-66 MOF using either 
physical adsorption or in-situ synthetic methods. Our results demonstrate that the in-situ incorporation of RosCOOH within the MOF 
structure produced an efficient nanoplatform for Cu(II) sensing. Environmentally friendly heating techniques, including microwave and 
ohmic heating, were explored during synthesis [3]. The synthetic approaches and the sensor's performance in detecting Cu ions will be 
presented and discussed. 
 

 
 

Fig.1. Schematic diagram of the fluorescence detection mechanism. 
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Plant extracts, long valued as active ingredients in cosmetics, have seen increasing adoption by professional cosmetic laboratories in recent 
decades due to their remarkable bioactivity and potential for innovative formulations [1]. In this context, the use of plant-based by-
products, such as those from fruit production, to create new functional ingredients has become especially attractive, given the large 
generated volumes [2]. Building on the group's previous research and recognising both the potential of Rubus idaeus waste and the rising 
interest in waste reduction in recent years [3], the optimal conditions for producing ultra-deformable liposomes, known as ethosomes, 
were investigated. A commercial raspberry leaf extract was used as a model extract to determine the optimal encapsulation conditions 
through response surface methodology (RSM). The ethosomes were produced according to a Central Composite Rotational Design (CCRD 
22) comprising 11 experimental runs, including 3 replicates in the central point. The CCRD was applied to study the effect of the extract 
concentration and the ethanol concentration on the size, entrapment efficiency, colour, and zeta potential of the ethosomes. The mass of 
soybean phosphatidylcholine (lipidic carrier) was maintained constant.  
 
The different suspensions loaded with raspberry extract were characterised by laser diffraction, revealing a mean particle size in volume 
(D4:3) ranging from 2.48 to 10.80 µm. The entrapment efficiency (EE%) was between 51.79 to 72.25%. The zeta potential ranged from -
40.06 to -30.93 mV, while colour parameters L* (lightness), a* (red vs green), and b* (yellow vs blue) ranged from 70.49 to 83.79, -1.17 to 
2.39, and 7.89 to 20.52, respectively, Results revealed that vesicle size and colour depend significantly on the defined variables. Further 
investigation into long-term stability is essential for ensuring formulation effectiveness. Encapsulating plant-based biowaste extracts 
presents a sustainable solution for the cosmetics industry, decreasing environmental impact while improving product efficacy. 
 
 

 
Fig.1. a) Raspberry commercial extract, b) encapsulation system, c) size distributions ethosomal formulation number 3, and d) final visual 

aspect of the 11 different formulations. 
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De acuerdo con la Orden TED/167/2024, de la Fundación Biodiversidad para el impulso de la economía circular en los sectores del textil y 
la moda y confección y del calzado en el marco del Plan de Recuperación, Transformación y Resiliencia, para el año 2024, ENCE está 
llevando a cabo un proyecto de reciclado químico de residuos textiles para incentivar la transformación del sector hacia un modelo 
sostenible con especial énfasis en la reducción de la generación de residuos e incremento de las tasas de reciclaje. Este proyecto pretende 
construir, arrancar y operar una planta piloto de reciclado químico de residuos textiles, para escalar un proceso novedoso, que aporta 
importantes ventajas respecto a los procesos actuales y en desarrollo.  En este proceso se revalorizan las fracciones obtenidas con las 
tecnologías más adecuadas, fomentando la sostenibilidad y circularidad de los procesos industriales y empresariales para mejorar la 
competitividad y la innovación en el sector textil que nos permita reducir la huella de carbono en el marco de una economía circular, que 
supere el anterior modelo de producción lineal. 
 
El reciclaje mecánico de residuos textiles está ampliamente establecido en el mercado, pero solo ofrece soluciones para cierto tipo de 
productos como materiales monocomponente (principalmente, residuos textiles preconsumo, 100% algodón). Por ello, ENCE propone el 
escalado de una tecnología innovadora desarrollada por ShareTex A.B. para el reciclaje químico de materiales multicomponente 
(principalmente, residuos textiles posconsumo, de poli algodón), dando salida a otros tipos de residuos a través del proceso de sales iónicas 
hidratadas desarrollado por ShareTex. La propuesta de ENCE supone un primer paso en el escalado del proceso de reciclaje químico de 
textiles (TRL de 3-4 a 5-6), el cual ha sido identificado como una de las principales barreras y retos a superar para cumplir con los objetivos 
medioambientales en este sector. La magnitud de dicho reto queda perfectamente ejemplificada en el hecho de que hoy en día no existe 
ninguna planta comercial de reciclaje químico de textiles en el mundo. 
 
Esta novedosa tecnología destaca por permitir una amplia versatilidad tanto en las materias primas utilizadas como en el segmento de 
productos obtenidos. El proceso permite la extracción de celulosa de diferentes tipos de productos textiles (mono o multicomponente), 
por lo que no depende de un tipo de fibras en particular, además de ofrecer la posibilidad de modificar las propiedades de la celulosa en 
el producto final, adaptándose a las necesidades de los clientes. Esta capacidad de adaptación permite reintroducir las fibras de celulosa 
con el máximo valor añadido posible, ya sea como nuevas fibras textiles u otro tipo de aplicaciones. Además, las fibras sintéticas presentes 
en la materia prima se obtienen de forma controlada y purificadas, permitiendo establecer sinergias con recicladores de este tipo de 
materiales. 
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Acknowledging the growing demand in the footwear industry for more sustainable production processes, the substitution of synthetic raw 
materials with bio-based raw materials has emerged [1]. This study focuses on developing polyurethane prepolymers as binders for cork 
composites to manufacture eco-friendly shoe insoles. The polyurethane prepolymers were formulated with different commercial polyester 
polyols, with bio-based content between 80 ς 100% through the prepolymer process, which generates a polymer containing free 
isocyanate groups [2]. A reference formulation based on synthetic polyol was also prepared for comparison purposes. The resulting 
prepolymers were used as binders for cork composite formulation. 
 
Chemical and physical characterisation of the prepolymers were performed to check the stability of the isocyanate groups throughout 
time by the standard method for determining the NCO content (ASTM D2572-97) and Fourier transform infrared spectroscopy (FTIR). 
Mechanical tests were carried out to determine the mechanical properties of the cork composites prepared with the best-produced pre-
ǇƻƭȅƳŜǊǎ όǎǘǊŜǎǎ ŀǘ ōǊŜŀƪ άˋέΣ ǎǘǊŀƛƴ ŀǘ ōǊŜŀƪ άʶέ ŀƴŘ ƳƻŘǳƭǳǎ ƻŦ ŜƭŀǎǘƛŎƛǘȅ ά9έύΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎΦмΦ Lǘ ǿŀǎ ǇƻǎǎƛōƭŜ ǘƻ ŎƻƴŎlude that the 
synthesised prepolymers showed stability with time and were successfully applied in cork composites, exhibiting promising flexibility and 
resistance for use in shoe insoles application. 

 

 
Fig.1. (a) Prepolymer synthesised with 10% NCO Content; (b) FTIR spectra of the synthesised PP with 10% NCO content; (c) Cork 

composite; and (d) Stress-strain curves at break of cork composites. 
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Waterborne polyurethane-urea (WBPUU) dispersions are versatile polymer systems used in a wide range of applications. Due to their low 
flammability and toxicity, there is great interest in developing and applying WBPUU as adhesives in the footwear industry, adhering to 
existing regulations regarding the emission of organic solvents into the atmosphere [1]. To innovate while ensuring sustainable and 
ecological production methods, new approaches are directed at using renewable raw materials and applying low environmental impact 
technologies to synthesise these systems [2]. 
 
In the present work, WBPUU dispersions were formulated using five commercial polyester polyols featuring biobased content ranging 
from 80% to 100%. This was achieved through a modified pre-polymer method developed in the research group, adhering to EU regulations 
[3]. Additionally, a reference formulation using a synthetic polyol was prepared for comparison. The produced dispersions (solids content, 
particle size, viscosity, and pH) were characterised. Moreover, the adhesiveness performance was checked by evaluating the adhesion 
strength. Once the dispersions were ready, films were made using Teflon® moulds. Films produced with the dispersions were examined 
regarding morphology, physicochemical properties, and thermal properties. In conclusion, effective water-based polyurethane-urea 
adhesives with a biobased content of nearly 70% were successfully developed, showing promising attributes to be used as effective 
alternatives to current synthetic counterparts. 
 
 

 

         
 

Fig.1. a) WBPUU dispersion bio-based; b) Film obtained; c) Thermogravimetry analysis. 
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Con la creciente conciencia sobre la protección del medioambiente y las preocupaciones de seguridad, la preparación de sustitutos no 
peligrosos de los PU convencionales bajo el concepto de química verde está ganando mayor interés tanto en el ámbito industrial como en 
el académico. Entre los candidatos, la síntesis de poliuretanos sin isocianatos (NIPUs -Non Isocianate Poly Urethanes-) se considera una 
estrategia más eficiente, ecológica y altamente aplicable. 
La ruta de mayor viabilidad técnica y medioambiental es la poliadición de diaminas y carbonatos cíclicos de cinco miembros, que incluye 
la ventaja de no sólo eliminar los isocianatos del proceso de producción, sino también el uso de diferentes tipos de recursos naturales y 
renovables. [1] 
Se ha considerado que la introducción de grupos amino en la estructura de la lignina resulta ser la transformación química más factible, 
puesto que puede llevarse a cabo a través de una única reacción, conocida como reacción de Mannich, para conseguir una lignina aminada 
como precursor para la síntesis de NIPUs mediante la vía de poliadición con carbonatos cíclicos. 

Se presenta la investigación desarrollada al respecto dentro del proyecto DICKENS (Investigación y optimización integral de composites a 
partir de fuentes naturales), entre los años 2020 y 2024, y que ha contado con la financiación de CDTI. 

 

 
 

Fig.1. Esquema de la reacción de Mannich. 
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This study presents the development of a portable biosensing device designed for early and accurate disease identification through the 
quantification of various biomarkers. The device integrates magnetic actuation and electrochemical biosensing within a battery-operated 
portable reader (Figure 1, Panel A), offering a versatile and agnostic platform capable of detecting a wide range of biomarkers, including 
proteins, exosomes, transcripts, DNA, and miRNA (Figure 1, Panel B) [1,2]. This adaptability allows the device to address emerging 
diagnostic challenges with minimal technological adjustments. The method significantly reduces the time to results, enabling the detection 
of biomarkers at low concentration ranges using a simplified analytical procedure, making it particularly valuable in low-resource settings 
and high-income countries where rapid turnaround times and cost-efficiency are essential. The device has been validated for its ability to 
detect pathogens in both immunosensing and genosensing formats. By combining magnetic actuation with electrochemical biosensing, it 
can analyze complex specimens without compromising analytical performance or accuracy. Applications include the rapid detection of 
Streptococcus agalactiae in pregnant women and their newborns, the stratification of infectious diseases like sepsis based on fever 
biomarkers, and the detection of respiratory pathogenic bacteria as Legionella or Mycobacteria [3]. This flexibility positions the device as 
a powerful tool for personalized medicine and timely clinical decision-making across diverse healthcare settings. 
 

 
Fig.1. Panel A. Laboratory proof of concept of the biosensing device, containing a cartridge for the magnetic actuation, connected to a 
portable commercial bipotentiostat. Panel B. Molecular strategies integrated in the core of the technology, involving magnetic particle 

reaction and HRP labelling, and the electrochemical readout on the biosensing platform, which is common for all kind of targets, 
regardless of their nature. The figure shows the two components (PCT/EP2022/071078): i) Disposable cartridge and ii) Digital reader for 

the readout. Data may be collected directly from the display of the digital reader and sent by Bluetooth to an App. 
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La agricultura convencional emplea diferentes tipos de compuestos fitosanitarios (herbicidas, insecticidas, fungicidas) para el 
control de plagas que afectan a la calidad y productividad de las cosechas. En el Noroeste de la Península Ibérica, la viticultura hace un uso 
intensivo de diferentes pesticidas, entre los que destacan los fungicidas. Dependiendo de las características de cada compuesto, y las 
condiciones ambientales en las zonas de aplicación, una fracción de estos compuestos puede alcanzar las aguas superficiales debido a 
derivas durante su aplicación y/o transporte asociado a partículas del suelo. Adicionalmente, en función de su estabilidad en el suelo y 
polaridad, algunos de estos compuestos podrían llegar a contaminar las aguas subterráneas. 
 
   Evaluar el impacto de fitosanitarios en las matrices anteriores requiere la combinación de una etapa de concentración con una 
técnica de determinación, con unas características adecuadas en cuanto a su sensibilidad y selectividad. Habitualmente, estos estudios se 
llevan a cabo empleando sistemas de tipo LC-QqQ-MS [1]. Aunque resultan imbatibles desde el punto de vista de sensibilidad, estos 
equipos son ciegos ante cualquier pesticida no seleccionado a priori, es decir, para el que no hayan definido sus correspondientes 
transiciones. Este hecho representa una limitación relevante debido a la volatilidad del mercado de fitosanitarios, con la introducción 
continua de nuevos principios activos y la pérdida de autorización de otros. Los analizadores de masas exacta, tales como Orbitrap y tiempo 
de vuelo (TOF), resultan más apropiados en procesos de screening. Sin embargo, su sensibilidad se ve afectada por el registro simultáneo 
de varios canales, tales como la combinación de los modos MS y MS/MS en la misma inyección. 
 

En esta presentación, se discuten las posibilidades, y las limitaciones, de los sistemas LC-QTOF-MS, operados en el modo Allions, 
para la cuantificación de una selección de fungicidas e insecticidas en muestras de agua tomadas en las proximidades de viñedos. El 
protocolo analítico empleado, incluye una etapa de preparación de muestra combinada en línea con el sistema LC-QTOF-MS. De esta 
forma, la preparación previa de las muestras se reduce a una etapa previa de filtración y la duración del proceso analítico se reduce a 30 
min. Además de la evaluación de los límites de cuantificación de método, se investiga como afecta el modo de pseudo masas-masas a la 
selectividad asociada al ión cualificador, registrado en el canal de alta energía.  
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A nivel mundial, los residuos de aparatos eléctricos y electrónicos (RAEE) constituyen uno de los desechos de más rápido crecimiento, 
impulsados principalmente por los rápidos avances tecnológicos y la obsolescencia programada [1]. Estos residuos comprenden una mezcla 
compleja de materiales como vidrio, plástico y metales, incluyendo sustancias valiosas y peligrosas. Por esta razón, las Naciones Unidas 
incorporaron en sus Objetivos de Desarrollo Sostenible un nuevo plan de acción de economía circular que prioriza la reducción de RAEE. 
Hasta la fecha, el reciclaje de RAEE se centra en componentes reutilizables como el Cu y los metales preciosos [2]. Sin embargo, debido al 
número limitado de instalaciones especializadas y a los altos costes asociados, el depósito en vertederos, la incineración y la exportación 
a países en desarrollo siguen siendo las principales alternativas, lo que conlleva riesgos ambientales y sanitarios debido a la presencia de 
sustancias tóxicas.  
 
Los plásticos constituyen aproximadamente el 20% de los RAEE y contienen altas concentraciones de aditivos diseñados para prolongar su 
vida útil. Una de las principales barreras para alcanzar una verdadera economía circular sostenible es la falta de información detallada 
sobre los aditivos químicos utilizados en los distintos plásticos y sus aplicaciones. Por ello, el primer paso hacia un reciclaje seguro es 
investigar la presencia de estas sustancias.  
 
En este trabajo se investigó la presencia de compuestos orgánicos peligrosos (HOCs) en plásticos de RAEE mediante la cromatografía de 
gases acoplada a la espectrometría de masas (GC-HRMS). Se desarrolló una nueva metodología análisis de cribado no dirigido (non-target 
screening) para obtener una visión global de los HOCs presentes en estos residuos. Como resultado, se identificaron tentativamente más 
de 300 sustancias pertenecientes a diferentes familias utilizadas habitualmente como aditivos plásticos, retardantes de llama, PAHs, 
plastificantes y filtros UV. Se creó una nueva base de datos que incluye los m/z y los espectros obtenidos para 339 compuestos, la cual se 
aplicó para la semi-cuantificación de 52 sustancias. Las concentraciones totales medias obtenidas variaron entre 14,3 µg g-1 y 10.062 µg g-
1, siendo el polipropileno (PP) y el acrilonitrilo butadieno estireno (ABS), los polímeros que contienen las concentraciones más bajas y altas, 
respectivamente. Entre las sustancias detectadas, bisfenol A, tetrabromobisfenol A (TBBPA) y triphenyl phosphate (TPhP) presentaron las 
concentraciones más altas en las muestras analizadas. Por primera vez, se hace un análisis de HOCs en RAEE y se informa de la presencia 
de residuos de TBBPA en la cubierta de plástico de los dispositivos de router, lo que apunta a la necesidad de abordar las implicaciones 
con enfoques integrales, que incluyan la mejora de las prácticas de gestión de residuos, medidas reguladoras y el desarrollo de alternativas 
más seguras a los HOCs en los productos electrónicos. 
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Human neutrophil elastase (HNE) and cathepsin G (Cat G) are crucial proteolytic enzymes involved in the pathophysiology of chronic 
wounds. High levels of these enzymes indicate prolonged inflammation and impaired healing processes, making their discrimination and 
quantification essential for effective wound management and treatment strategies [1]. In this study, we propose a novel method combining 
distinctly sized CdTe quantum dots (QDs) as a fluorescent probe to implement a platform for simultaneous discrimination and 
quantification of HNE and Cat G, applying chemometric analysis.  
 
The fluorometric response was acquired using two different methods: kinetic and excitation/emission matrices (EEM). These second-order 
data were processed using various chemometric models, including unfolded partial least-squares with residual bilinearization (U-PLS/RBL), 
radial basis function artificial neural network (RBF-ANN), and partial least squares-discriminant analysis (PLS-DA), to guarantee a detailed 
and precise analysis [2]. The results showed that the kinetic method, when processed with the aforementioned models, accurately 
quantified Cat G in the presence of HNE with a relative error of prediction (REP) of around 20%. This method also successfully discriminated 
the two enzymes both together and individually, achieving a sensitivity and specificity of 1. In contrast, the EEM method only allowed for 
the discrimination of the two enzymes both together and individually. 
 
Our groundbreaking approach proved to be accurate for both the discrimination and quantification of one of the enzymes, offering the 
advantage of being simpler and faster than other reference procedures. This method paves the way for more effective therapeutic 
interventions and could initiate a path toward the simultaneous discrimination of multiple enzymes. 
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El desarrollo de nanosensores ópticos presenta un gran interés en el ámbito analítico, ya que estos sistemas simplifican y reducen el tiempo 
necesario para la detección de los analitos de interés. Concretamente, la interacción/reacción de moléculas e iones con las nanopartículas 
(NPs) puede producir modificaciones de las propiedades ópticas de las NPs, ofreciendo una gran versatilidad para el desarrollo de sensores 
químicos. Sin embargo, estos sistemas presentan ciertas limitaciones, entre las que se pueden incluir sensibilidad y selectividad mejorable, 
consumo relativamente elevado de nanopartículas (NPs) por muestra analizada, así como la posible incompatibilidad de las NPs con las 
muestras objeto de análisis. Recientemente se han descrito estrategias miniaturizadas que permiten incrementar la sensibilidad y 
selectividad de los ensayos con NPs mediante su implementación en sistemas de microextracción y su combinación con sistemas 
instrumentales portátiles [1]. Sin embargo, sería conveniente alcanzar una integración completa de las etapas de preconcentración y 
detección. Además, el empleo de sistemas de detección no convencionales de alta implantación, tales como los dispositivos de telefonía 
móvil [2], podría favorecer la aplicabilidad de los nanosensores desarrollados. 
 
En la presente contribución se propone el desarrollo de nanosensores ópticos para la determinación de analitos (o derivados) volátiles 
mediante la integración de las etapas de preconcentración, reconocimiento molecular y detección. El empleo de sustratos de celulosa 
hidrofobizados hace posible la exposición de un microvolumen de NPs a la fase gas sobre la muestra para la captación y preconcentración 
de los analitos (o derivados) volátiles, así como la obtención de imágenes digitales de la gota de NPs mediante el empleo de la cámara de 
un teléfono móvil sin necesidad de transferir la gota de NPs al compartimento de muestra del sistema de detección correspondiente. 
 
Los métodos desarrollados en base a la estrategia propuesta permitieron la determinación de especies iónicas y compuestos orgánicos 
presentes en muestras ambientales y alimentarias. Por un lado, las NPs núcleo@corteza de Au@Ag se aplicaron a la determinación 
colorimétrica de sulfuro en aguas ambientales previa generación in situ de sulfuro de hidrógeno, en base al cambio de color experimentado 
por la gota de Au@AgNPs en presencia del volátil [3]. Además, se desarrolló un nanosensor dual basado en nanoclusters de plata (AgNCs) 
para la determinación de bromuro y sulfito en aguas residuales, siendo posible la detección fluorimétrica y/o colorimétrica de ambos 
aniones dependiendo de sus niveles de concentración [4]. Finalmente, se diseñó un nanosensor luminiscente basado en nanoclusters de 
cobre (CuNCs) para evaluar la frescura del pescado a partir del contenido de trimetilamina y de las bases volátiles totales nitrogenadas, en 
base a la disminución de intensidad de fluorescencia de los CuNCs tras la captación de estos volátiles [5]. Los tres métodos descritos se 
caracterizan por presentar factores de preconcentración elevados (153-181), una excelente sensibilidad y selectividad, y precisión 
aceptable. Además, se demostró la aplicabilidad de los nanosensores descritos mediante la comparación con métodos de análisis de 
referencia y estudios de recuperación. 
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Cellulose paper has been widely used in the past, mainly as pH indicator, in chromatography or in spot tests. At present, cellulose has 
undergone a revival in the analytical field due to its interesting properties, i.e., high abundance, porosity, biodegradability, excellent 
sorption capability and the possibility of surface modification [1]. Recently, nanostructured materials such as silver nanoparticles (AgNPs) 
have been used in cellulose substrates for the preparation of antibacterial papers [2].The present contribution reports on the modification 
of cellulose filters with noble metal nanoparticles (Ag, Au, and Pd) for enhanced trapping of metals and metalloids and their application in 
trace and ultra-trace chemical analysis. Different modification procedures, namely physical adsorption, thermal reduction and in situ 
chemical reduction, were extensively evaluated for cellulose decoration with Ag, Au and Pd. In situ chemical reduction using sodium 
tetrahydroborate was finally selected for the preparation of the Ag NPs modified nanosorbents. Cellulose filters modified with Ag NPs 
were employed for the enrichment of a) Hg (as Hg0) [3], b) Cd and Pb (after complexation with pyrrolidine dithiocarbamate) [4] and c) As, 
Sb and Bi (as volatile hydrides) [5]. Two detection techniques were used for analysis, namely a direct mercury analyzer (DMA) and 
inductively-coupled plasma mass spectrometry (ICP-MS). Particularly, trapped Hg was determined by the direct mercury analyzer (DMA) 
[3], which allowed the direct combustion of the enriched cellulose substrate followed by atomic absorption spectrometry (AAS). In 
addition, the determination of Cd, Pb, As, Sb and Bi was performed by ICP-MS [4,5], even though desorption/elution of the elements was 
required prior to ICP-MS determination. The related variables were carefully evaluated in each application. The developed approaches 
were applied to the analysis of water samples and reference materials, and their accuracy and precision were assessed. Characterization 
of modified filter papers was performed by Scanning Electron Microscopy (SEM) combined with energy dispersive X-ray spectrometry (XRS) 
that showed spherical Ag NPs of 30-60 nm. The developed nanosorbents are affordable and easy to prepare, and a wide range of 
applications involving noble metal NPs can be envisaged. 
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Microfluidic paper-based analytical devices (µPADs) are innovative diagnostic tools that combine microfluidic principles with paper 
substrates to offer simple, portable, and cost-effective solutions. Because they use capillary action, µPADs do not require external pumps 
or power sources. Colorimetric reactions can be performed directly on paper, allowing for the immediate visual detection and 
quantification of chemical and biochemical parameters, as health biomarkers. The coloured product can be scanned and quantified 
through digital image processing, converting colour intensity into absorbance units. These measurements then correlate with the 
concentration of the individual biomarkers, like glucose and urea, among others, enabling real-time, quantitative analysis with no need for 
complex equipment. These features make µPADs ideal for point-of-care applications as low cost, portable, ease to use and disposable 
devices. Recently there also has been an increased interest in the use of saliva and urine as a biological sample for diagnosis and 
monitorization of several health conditions, since they are more convenient and reduce patient discomfort compared to traditional blood 
sampling. Non-invasive sample collection is also easier to handle in field settings. It lowers infection risk, making it highly valuable for low-
resource environments, remote areas, and situations where rapid, on-site diagnosis is crucial.  
 
This work aimed to combine µPADs' strengths and the benefits of non-invasive sample collection to develop disposable microfluidic devices 
for rapid, real-time diagnosis of biomarkers in saliva and urine. The designed devices are intended to be an alternative diagnosis tool to 
complement, not replace, conventional blood analysis. The developed work, focused on optimizing these devices to cover the dynamic 
concentration ranges of target analytes and minimize matrix interferences in the diagnostic fluids, aiming for high accuracy and 
reproducibility. Such innovations could significantly improve personalized medicine, early disease detection, and preventive healthcare by 
making diagnostics more accessible and efficient, especially where traditional laboratory facilities are unavailable or impractical. 
 

 
 

Fig.1. Schematic representation of a microfluidic paper-based analytical device and determination procedure. 
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Aínda que a investigación das variacións isotópicas naturais de metais esenciais en organismos vivos comezou fai só uns anos, 
obtívose información reveladora na comprensión do metabolismo e capacidades de diagnóstico. As variacións na composición isotópica 
de metais, coma o Cu, Fe ou Zn, aínda non están claras, pero parecen estar gobernadas por alteracións na súa captación, metabolismo 
e/ou excreción. Sábese que o fraccionamento isotópico está relacionado ca cinética e coas diferencias nas enerxías de enlace, polo que se 
ven afectadas pola coordinación do ligando e das condicións redox.[1] 

Neste traballo, avalíase un método analítico para determinar a composición elemental e isotópica do Cu, Fe e Zn en tecidos de peixe 
mediante espectrometría de masas con plasma acoplado indutivamente de tempo de voo (ICP-TOF-MS) e espectrometría de masas con 
plasma acoplado indutivamente de multicolector (MC-ICP-MS) e o estudo das variacións intra-individuo da palometa (Brama brama) e a 
do parasito (Gymnorhynchus gigas), comunmente presente neste peixe.  

O método baseouse na dixestión ácida das mostras e a purificación dos analitos de interese empregando unha resina de intercambio 
aniónico. Obtivéronse recuperacións cuantitativas (entre  
89 e 103 %) para o Cu, Fe e Zn despois da separación, garantindo que non se produce fraccionamento isotópico na columna, e unha pureza 
das fraccións axeitada para a medida das relacións isotópicas mediante MC-ICP-MS. As concentracións de Cu, Fe e Zn en materiais de 
referencia certificados (CRMs) de peixes estiveron en concordancia cos valores certificados e as relacións isotópicas de Fe e Zn en 
concordancia cos valores publicados. [2] Ademais, as liñas de fraccionamento isotópico obtidas cos CRMs, tecidos da palometa e parasito 
coinciden cas liñas de fraccionamento teóricas dependente da masa. A mostra de parasitos presentou unha maior concentración de Cu, 
Fe e Zn en comparación co tecido onde se encontra (músculo adxacente) e a tendencia seguida nos tecidos da palometa foi  
Zn > Fe > Cu. A variabilidade isotópica intra-individuo foi de 0,5 ҉ para o ɻ 56Fe e de 1,6 ҉ para o ɻ 66Zn. O parasito mostrou unha 
composición isotópica de Fe lixeira debida potencialmente a unha acumulación preferente do isótopo 54Fe do hóspede no parasito e unha 
composición isotópica do Zn pesada que podería relacionarse ca absorción do Zn do músculo polo parasito. 
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Cytochrome P450 (CYP450) enzymes, particularly CYP3A4, are essential in phase I drug metabolism and responsible for the 
biotransformation of around 50-70% of pharmaceuticals. The catalytic cycle of CYP450s typically relies on electron transfer from redox 
partners. Thus, the use of electrochemical techniques enables direct electron transfer from the electrode to the enzyme, bypassing the 
need for natural electron donors and simplifying the catalytic mechanism [1,2].  
 
Important factors for CYP450 biosensor development and response include enzyme orientation, immobilization on the electrode surface, 
and substrate, oxygen and cofactors accessibility. Cross-linked hydrogels are commonly used for enzyme immobilization as they stabilize 
proteins and create a microenvironment that enhances enzyme activity and nanomaterials as carbon nanotubes can further improve 
performance, due to fast electron transfer kinetics, and high sensitivity [3]. 
 
This study presents the development of a CYP3A4 biosensor for detecting its natural substrate, testosterone. The biosensor employed a 
commercial carbon screen-printed electrode, modified with a mixture comprising 70 L˃ of a 5 mg.mLѐ¹ synthesized pyrene-linear 
poly(ethyleneimine) solution, 5 mg.mLѐ¹ multiwalled carbon nanotubes, 30 ˃L of a 10 mg.mLѐ¹ CYP3A4 enzyme solution, and 3.75 L˃ of 
13% v/v ethylene glycol diglycidyl ether. 
 
This modification significantly enhanced the electroactive surface area, with a 150% increase and the catalytic system presented a formal 
potential of -0.274 ± 0.008 V vs. Ag pseudoreference. The sigmoidal shape of the current response as a function of testosterone 
concentration confirmed the homotropic positive cooperativity in CYP3A4-catalyzed substrate conversion, with a Hill coefficient of 2.4 ± 
0.2, an apparent Imax of 2.6 ± 0.1 ˃ A, and a Km of 7 ± 4 ˃ mol.Lѐ¹. 
 
This study highlights the critical role of a correct enzyme immobilization in facilitating substrate metabolization and focuses how enzyme 
degradation, oxygen concentration and substrate levels significantly impact the biosensor's performance. 
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In the past few years, the interest in protein hydrolysates has been growing exponentially due to their nutritional and functional benefits 
for both human food and animal feed. In this context, total protein content is a key parameter for characterizing by-products, monitoring 
hydrolysis processes, and hydrolysates. This study aims to develop an accurate and expeditious flow-based spectrophotometric method 
for total protein quantification in food samples and hydrolysates (Fig.1).  
 
For this purpose, the conventional and reliable Biuret method was used. This method was chosen for its ease of preparation and the use 
of reagents with associated low toxicity [1]. The flow-based approach consisted of a double injection of the sample and reagent in a 
continuous stream, resulting in the reduction of the reagent consumption. For the development of the flow injection analysis (FIA) system, 
essential parameters, including reagent concentration, flow rate and reactor length, were optimized. The method was validated across 
various matrices, addressing potential interferences, and demonstrated repeatability and reproducibility. This optimized protocol offers a 
robust, efficient tool for the food industry, enhancing quality control and nutritional assessments. 
 

 
Fig.1. Flow injection manifold for the quantification of total protein content; PP, peristaltic pump; S/St, sample/standard; R, Biuret 

reagent (CuSO4 0.028 mol/L; Na3C6H5O7 0.17 mol/L; Na2CO3 0.24 mol/L); RC, reaction coil 100 cm; IV, injection valve with a 400 µL loop; 
CCD, detector (˂= 554 nm); W, waste. 
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A monitorização precisa e seletiva dos níveis de tiamina em suplementos multivitamínicos é essencial para prevenir deficiências e garantir 
a qualidade do produto final. O uso de nanomateriais como sondas fotoluminescentes para detetar e quantificar compostos de interesse 
farmacêutico tem ganho importância devido às suas excelentes propriedades óticas [1]. Entre os nanomateriais fluorescentes, os pontos 
quânticos de carbono (CDs) têm atraído atenção crescente como alternativas aos pontos quânticos à base de cádmio uma vez que 
oferecem baixa toxicidade, biocompatibilidade e custo reduzido [1]. Neste trabalho foi desenvolvido um sistema de transferência de 
energia por ressonância de Förster (FRET), utilizando os CDs como dadores de energia e nanopartículas de prata, estabilizadas com citrato 
(Cit-AgNPs), como aceitadores de energia. As plataformas de deteção baseadas em processos FRET têm sido cada vez mais utilizadas para 
melhorar a seletividade e a sensibilidade na implementação de metodologias analíticas [2]. 
 
A síntese aquosa das Cit-AgNPs com irradiação por micro-ondas foi otimizada para obter nanopartículas plasmónicas eficientes, visando 
uma intensidade de absorção máxima, estabilidade e para que o comprimento de onda máximo de absorção da nanopartícula coincidisse 
com a banda de emissão dos CDs. Usando um desenho composto central ortogonal (CCOD), as condições ideais foram estabelecidas: 
tempo de reação de micro-ondas de 12,5 minutos, razão molar de Ag de 0,72 e pH de 8,28. 
 
Este sistema FRET foi aplicado para a determinação de tiamina, onde a presença da vitamina inibe o processo FRET, restaurando a emissão 
de fotoluminescência (PL) dos CDs de forma dependente da concentração. Para mitigar interferências de outras vitaminas, os espetros de 
fluorescência ao longo do tempo (cinética) e as matrizes de excitação-emissão (EEM) foram processados com análise de mínimos 
quadrados parciais não-dobrados (U-PLS), seguida de bilinearização residual (RBL), alcançando alta sensibilidade e especificidade na 
deteção de tiamina. Quando foram usados os dados de EEM o método demonstrou precisão e robustez, com um coeficiente de 
determinação (R²) de 0,952 e um erro relativo de previsão (REP%) de 11%. Esta abordagem inovadora oferece uma deteção altamente 
sensível e livre de interferências, com grande potencial para uma ampla gama de aplicações analíticas. 
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Synthetic musks (SMs), a class of emerging micropollutants, have raised growing concerns due to their persistence in the environment and 
potential risks to human health and ecosystems. SMs such as Cashmeran (6,7-dihydro-1,1,2,3,3-pentamethyl-4(5H)-indanone or DPMI), 
Celestolide (4-Acetyl-6-tert-butyl-1,1-dimethylindan or ADBI), Galaxolide (1,3,4,6,7,8-hexahydro-4,6,6,7,8,8,-hexamethyl 
cyclopenta[g]benzopyran or HHCB) and Tonalide (6-Acetyl-1,1,2,4,4,7-hexamethyltetralin or HHTN) have been detected in various aquatic 
environments, including northern Portuguese rivers (Cunha & Fernandes, 2018), which highlights the challenges of removing these 
contaminants from water systems, especially with conventional purification methods.  
 
This study introduces an innovative extraction procedure using cellulose paper impregnated with deep eutectic solvents (DES) for 
extraction of SMs followed by gas-chromatography mass spectrometry analysis (GC-MS). DES is a type of solvent formed by mixing two or 
more components, typically a hydrogen bond donor (HBD) and a hydrogen bond acceptor (HBA), which, when combined, create a liquid 
with a melting point much lower than either of the individual components. They are recognized for their exceptional chemical versatility, 
high selectivity, and permeability, making them excellent candidates for water purification technologies. Cellulose offers mechanical 
stability, porous structure and sustainability making it an ideal substrate for solvent and sorbent-based microextraction procedures. 
(López-Ruiz et al., 2023) 
In this work, two distinct DES formulationsτtetrabutylammonium bromide and hexanoic acid (1:3), and acetic acid and thymol (1:1)τ
were evaluated using three different cellulose papers (regular cellulose, cellulose nitrate, and cellulose acetate) in the extraction of DPMI, 
ADBI, HHCB and HHTN in waters. Several other parameters that can affect the extraction efficiency, such as volume of DES, time of 
impregnation of DES in the membranes, and extraction time, were optimized. Under the optimum extraction conditions, good linearity 
was achieved for all the tested compounds, DPMI, ADBI, HHCB and HHTN, with coefficients of determination (R²) higher than 0.9956 for 
the linear ranges from 0,025 to 25 µg/L. The limit of detection ranged for HHCB and HHTN from 0.0075 to 7.57 ng/g, while for DPMI and 
ADBI ranged from 0.15 to 7.57 ng/g. The spiked relative recoveries were in the range of 87ς103%. This method demonstrated excellent 
figures of merit and could find potential applications in routine analytical laboratories. 
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Since the early 2000s, the abuse of new psychoactive substances (NPS) has been rising, with synthetic cannabinoids being one of the most 
reported groups. This group of NPS primarily targets the endocannabinoid system, which plays a key role in various physiological functions. 
Additionally, their consumption has been linked to numerous reports of severe morbidity and mortality [1,2]. To better understand the 
behavior of these substances, further toxicodynamic and toxicokinetic studies are essential. Research on their interaction with human 
serum albumin, the most abundant plasma protein, to our knowledge, remains scarce [3]. 
 
This study aims to evaluate the binding affinity of five synthetic cannabinoids (5F-AMB, AB-PINACA, AMB-FUBINACA, AB-CHMINACA and 
ADB-FUBINACA) through zonal elution chromatography and obtain insights into their binding sites on HSA using displacement experiments. 
Competitors with well-characterized binding sites on HSA, such as warfarin, (S)-ibuprofen, and L-tryptophan were selected. Both these 
studies were performed using high-performance affinity chromatography (HPAC), which is a widely used and effective technique for 
evaluating intermolecular interactions between HSA and drugs [4,5]. 
 
For the binding affinity study, mixtures of potassium phosphate buffer (67 mM, pH 7.0) and acetonitrile were used as mobile phases in 
reversed elution mode. The binding percentages (%b) values ranged from 94 to 95%. AB-PINACA and AB-CHMINACA showed the highest 
binding affinity, both with a %b of 95%. The synthetic cannabinoids bounded to HSA with high affinity, which can interfere with drugs 
pharmacokinetics by increasing their free fraction in blood, as result of their eventual displacement from HSA or even by its saturation. For 
the displacement experiment, concentrations ranging 0-20 µM of the competitors were added to the mobile phase. Synthetic cannabinoids 
were found to bind to different sites on HSA, since direct and/or allosteric competition was observed between the five synthetic 
cannabinoids and the competitors. All compounds showed allosteric competition for the (S)-ibuprofen. Among them, four showed direct 
competition for the warfarin site. In addition, AB-CHMINACA also displayed direct competition for the L-tryptophan site. 
 

Agradecimientos 
This research was supported by national funds through FCT within the scope of Base Funding UIDB/04423/2020 and UIDP/04423/2020 (Group of Marine 
Products and Medicinal Chemistry - CIIMAR). 
 
Referencias 
[1] Roque-Bravo, Rita, et al., Annu. Rev. Pharmacol. (2023) 63, 187ς209 
[2] Awuchi, C., et al., J. Chem. (2023), 2023,  
[3] Leboffe, L., et al., IUBMB Life (2017) 69, 834.  
[4] Cardoso, T., et al., Chemosensors (2021) 9, 304. 
[5] Almeida, A.S., et al., J. Chromatogr. B (2023) 1227, 123836 
 
  



QA14 
NN01 

192 

 
Ensuring food safety: Electrochemical genosensors for the authentication of plant honey origin 

 
Stephanie L. Morais1,2, Eduarda Pereira3, Michelle Castanheira1,2, Marlene Santos3, Valentina Domingues1, Cristina 

Delerue-Matos1 & M. Fátima Barroso1,* 

1REQUIMTE|LAQV, Instituto Superior de Engenharia do Porto, Instituto Politécnico do Porto, Rua Dr. António Bernardino de Almeida 
431, 4200-072, Porto, Portugal  

2Departamento de Química, Faculdade de Ciências, Universidade do Porto, Rua do Campo Alegre s/n, 4169ς 007 Porto, Portugal 
3REQUIMTE|LAQV, Escola Superior de Saúde, Instituto Politécnico do Porto, Rua Dr. António Bernardino de Almeida, 400, 4200-072, 

Porto, Portugal  
*mfb@isep.ipp.pt 

 
Honey is a high-quality and natural ingredient often consumed because of its unique sweet taste and multiple therapeutic and nutritional 
benefits [1]. These properties are normally intrinsically connected to the regional flora from which the plant pollen is harvested. Hence, 
the botanical and geographical origins of honeys play a substantial role in the end product's composition [2]. 
 
With the recent interest in natural food products many businesses, including the honey industry, have observed a significant expansion in 
production and market value [2]. However, honey is susceptible to adulteration and, as more and more adulterated honeys are being 
found on the global market, it is difficult to monitor the safety and quality of all honey products, making honey fraud a serious problem 
for both consumers and the food industry [3]. Some of the most prevalent fraudulent acts include mislabeling the botanical and geographic 
origin of honeys and mixing pure honey with inferior honeys, processed sugars, syrups, and other substances [4]. Thus, there is a need to 
develop an analytical tool that can quickly, cheaply, and easily guarantee the quality and safety of honey. 
 
In this study, an electrochemical genosensor, based on a sandwich format DNA hybridization reaction between two complementary 
probes, for the detection and quantification of two pollen producing plant species: Erica arborea and Castanea sativa were designed and 
optimized. Analyzing public databases, two synthetic DNA-target sequences capable of unequivocally detecting the pollen from E. arborea 
and C. sativa were selected and designed. Their complementary oligonucleotide probes were also designed and cut into two distinct 
sequences: the DNA-capture and DNA-signaling probes.  
 
In order to recognize the two plant species in real honey and pollen DNA samples and optimize the hybridization procedure, a mixed self-
assembled monolayer of each plant spŜŎƛŜǎΩ 5b!-capture probe and mercaptohexanol was used. Then, the electrochemical signal was 
enzymatically amplified using chronoamperometric measurements. A concentration range of 0.03 to 2.00 nM for E. arborea and 0.03 to 
1.00 nM for C. sativa were obtained. The developed sensors were successfully applied for the detection and quantification of the two plant 
species in real plant samples and, thus, indicate the botanic origin of honeys. Therefore, the developed electrochemical genosensors are 
a viable and affordable analytical tool to authenticate the botanical origin of honeys, ensuring honey quality and safety for consumers as 
well as the industries. 
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The N-hydroxyamides are siderophores present in nature with impact on agriculture and medicine[1-2]. They form metal complexes, 
mainly with iron(III), which modify the overall concentration of such cations in the aqueous systems. For the building of predictive models 
where N-hydroxyamides are present, their acid behaviour in water, expressed by the pKa value, must be considered. 
 
We have measured the aqueous pKa values of five different N-hydroxyamides, two N-hydroxyimides, and three reference compounds 
(succinimide, benzotriazole and vanillic acid). Some of them were synthesized in the laboratory, others had been purchased. Due to the 
impurities or degradation products in some compounds, the 1H and 19F NMR spectroscopy were the chosen pKa measurement techniques. 
Measurements were carried out at 298 K. The NMR enabled the identification of the peaks corresponding to the actual measured 
compounds, even in the presence of impurities. The observed changes in the chemical shifts (ɲɻ) with pH were very close to theoretical 
relations between ɲɻ and pH, both for monoprotic and diprotic acids. Both absolute (pKa) and relative (ɲpKa between an acid and a 
reference acid) values were calculated. The ɲpKa values between different acids were compiled into a ladder scale and, together with the 
absolute pKa, used for achieving higher self-consistency and accuracy of the results. The activity coefficients were calculated using the 
Debye-Hückel theory. 
Because of the multiple repetitions and the inclusion of relative measurements against reference pKa 
values, we concluded that our pKa values were more reliable than some literature data. New experimental data were also acquired, such 
as for vanillic acid, 2,2,2-trifluoro-N-hydroxyacetamide and the second acidity constant of 2-(hydroxyamino)-2-oxoethan-1-aminium. 
 

 
Figure 1. Graphical Abstract ς The NMR heartbeat of N hydroxyacetamide running on a pH scale. 
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Photoluminescent organic molecules have attracted great interest due to their efficient light absorption and emission, as well as their 
tunable electronic properties, and versatility in device fabrication. By fine-tuning the optical properties of these molecules, they have the 
potential to become important building blocks in optoelectronic applications [1,2]. Herein, we report the synthesis of a new 
trioxoazatriangulene (TOAT) derivative and the study of the temperature-dependent luminescence properties. The new TOAT derivative 
was functionalized with benzophenone-imine (BPI) moieties which prevent p-p stacking between the TOAT molecules due to steric 
hindrance, as revealed by the crystal structure. Solid-state temperature-dependent photoluminescence measurements were performed 
on TOAT-BPI (Fig.1) and the appearance of an intense emission band at 608 nm and the decrease in intensity of a band at 550 nm were 
observed at low temperature. The correlation of such emission bands was rationalized by theoretical calculations. With further structural 
and chemical tuning, TOAT derivatives have significant potential for use as luminescent molecular thermometers. 

 
 
Fig.1. a) Comparison between the emission bands of the TOAT-BPI in solution and solid state. b) Temperature-dependent solid-state 
emission spectra of TOAT-BPI. 
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A very important part of drug delivery is finding the best way to transport the drug to the specific site of action (drug targeting), as well as 
enhancing its bioavailability. One popular solution to this issue involves using colloids as drug carriers, with examples including vesicles like 
liposomes or niosomes [1]. One can exploit the varying physicochemical conditions of the specific location as a targeting approach. Among 
these, the existence of charges, frequently located on the outer layer of cells, leads to thinking of charged vesicles for delivering active 
ingredients. 
 
To improve targeting and retention of the colloid in negatively charged biological environments, such as bacterial membranes, we suggest 
the use of vesicles with cationic gemini surfactants in their composition. This type of dimeric surfactants has two polar head/hydrophobic 
chain structures connected by their headgroups through a variable length alkyl spacer. In this characterization study, we examined a gemini 
surfactant consisting of two tetradecylammonium bromide monomers connected by an N-alkyl-N chain with twenty methylene groups 
(14-20-14, abbreviated as GS20) [2]. To achieve this, we spread it from a chloroform solution at the air/water interface in a Langmuir-
Pockets trough, enabling them to spontaneously form a monolayer. After making 2 hysteresis cycles of compression-expansion of the 
monolayer at a constant speed of 15 cm2/min, we generated the compression-expansion isotherm showing surface pressure (“) vs mean 
area occupied by each molecule, A [3]. We also made “-A measurements to analyze the interaction between the gemini surfactant and a 
membrane model consisting of DPPC (1,2-dipalmitoyl-sn-glycero-3-phosphocholine) and a second model with DPPC and cholesterol 
(100/10 mol/mol). Lastly, we calculated the compressional modulus of the systems studied, a modified derivative of the “-A isotherm 
which allow us to understand the compressibility properties of the studied monolayer, showing the resistance of the monolayer to further 
compression. 
 
The resulting graphs highlight that this particular gemini surfactant undergoes a conformational change upon compression, which 
according to the hysteresis cycle is irreversible. Furthermore, there is an interaction between the GS20 and the studied membrane models, 
and this interaction is influenced by the presence of cholesterol at the membrane model: for the same values of area, the monolayer with 
the surfactant and the membrane model with DPPC and cholesterol registers higher surface pressure in comparison with the pure 
phospholipid membrane model, where the opposite is shown. These differences are also shown in the compressional moduli of the 
systems. 
 
Our study proves that this gemini surfactant makes it well-worth to expand this study in order to characterize this surfactant more 
completely, which could facilitate the encapsulation of drugs and their targeting and diffusion through biological membranes. 
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The concern of today's society to maintain good health means that the consumption of different types of dietary supplements is increasing; 
a very widespread example is amino acids (AA). The intake of leucine (Leu), isoleucine (Ile) and methionine (Met) occurs mainly among 
athletes seeking good physical performance and recovery/increase in muscle mass [1], although they are also indicated in diets deficient 
in amino acids and in different pathologies [2]. Ingested amino acids, in the acidic conditions of the stomach, can react with the nitrite 
used as a preservative in cured meats, giving rise to nitrosation reactions. In this work, the alkylating potential of the nitroso compounds 
formed from the aforementioned amino acids has been investigated by studying their reaction with 4-(p-nitrobenzyl)pyridine (NBP) - a 
model molecule for DNA bases and a trap for alkylating agents [3]- under biomimetics conditions, in order to evaluate the risk of their 
consumption as supplements in tumor formation. 
 

Nitrosation mixtures were incubated at pH º 3.5 and 298.15 K or 310.15 K. At different times (tnitrosation), aliquots were remove and added 
to a NBP solution to form the alkylation mixture at neutral pH (as in the cells of the stomach lining into which such nitrosation products 
can diffuse) and constant temperature. Aliquots of the alkylation mixture were remove at different times (talkylation) and added to the 
spectrophotometer cuvette containing triethylamine, which stopped the alkylation reaction and stabilized the formed adduct whose 
absorbance was measured at the wavelength of maximum absorption. Since the nitrosation products are unstable, evidenced by the 
numerous bubbles formed in the nitrosation mixture, we evaluate the alkylation potential by measuring the absorbance adduct as a 
function of the nitrosation times, at different alkylation times. Under the working conditions, for Leu, Ile and Met, the tnitrosation to get 
maximum adduct concentration at 298.15 K were 120, 150 and 15 min respectively and, in the same order, 150, 45, 5 min at 310.15 K. The 
necessary talkylation to obtain the maximum concentration of adduct from the nitrosation products of Leu, Ile and Met at 298.15 K were 10, 
10 and 5 min and at 310.15 K were 5, 7 and 3 min respectively. 
 
The following conclusion can be drawn:  
i) All three amino acids are nitrosated in acidic media, but the rate of the nitrosation reaction of Met is approximately 10 times faster than 
that of Leu and Ile. 

ii) The loss of N2 in the nitrosation mixture is in agreement with the formation of a highly reactive a-lactone [4], which would be the 
effective alkylating agents. 
iii) The nitrosation products of the three amino acids give rise to alkylation reactions with NBP. The alkylation times to obtain the maximum 
adduct concentration are quite short, but shorter in the case of nitrosation products of Met. 
iv) The alkylating adducts obtained from Leu and Ile are quite unstable, despite this, at 310.15 K, after 150 min still remain the 30-40% of 
the maximum adduct concentration. In the case of methionine, the adduct is much more stable and at the same time 80% of the adduct 
remains. 
v) The consumption of amino acids as food supplements, and their dosages, should be done with caution and under medical prescription 
due to the risk of their nitrosation. 
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Rice is the second most consumed food item globally and its demand is expected to increase accordingly to the growth of world 
population.[1] From environmental and economic perspectives, the most logical solution is to utilize industry wastes directly in production. 
This strategy goes accordingly to the 2030 Agenda for Sustainable Development, that aims to balance three areas of sustainable 
development: economic, social, and environmental.  
Rice husk (RH) is a very important residue composed of 70-80% organic substance (e.g. cellulose, lignin, etc) and 20% inorganic components 
(silica, alkalis and trace metals). The controlled combustion of RH leads to the formation of rice husk ash (RHA) its composition can vary, 
but for complete combustion of RH almost pure silica (> 95%) can be obtained [1]. RHA can be used in different sectors as cement and 
concrete industry, construction of lightweight materials, steel industry, agriculture [2]. 
Silica, which is transparent to light, and can be easily modified, allowing further functionalization with various functional groups making it 
an ideal matrix for the immobilization of luminescent complexes. Although there are several reports on silica luminescent materials, only 
few reports can be found in the literature on the use of silica derived from RHA. 
In this work, rice husk ash (RHA) was used as silica support for luminescent Europium(III) complexes. An organicςinorganic hybrid material 
was prepared, by functionalization of RHA with a pyridyl type group (RHA-py), subsequent reaction with Eu(btfa)3(H2O)2 [Hbtfa = 4,4,4-
trifluoro-1-phenyl-1,3-butanedione] resulted in a organicςinorganic hybrid material presenting luminescent properties 
Eu(btfa)3(H2O)@RHA-py. The characterization, of both inorganic and organic moieties, by a series of spectroscopic techniques, will be 
herein discussed. With special Photoluminescence studies will allow to analyse the interaction between the Europium(III) complexes and 
the RHA support, and the effect on the excited states of the organic ligands, and the sensitisation of the Europium(III) ions. 
 

 

 
 

Fig.1. Schematic representation of the organicςinorganic hybrid material preparation. 
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Multifunctionality represents a pivotal objective in the realm of smart materials, offering enhanced versatility and performance. 
Within this context, the field of magneto-luminescent molecular materials has garnered considerable attention and interest due to its 
potential for a wide array of applications. A significant challenge in this field is the development of single molecule magnets (SMMs) with 
temperature-dependent luminescence, enabling them to function as in situ thermometers.[1] 
 

Despite recent progress in this field, several challenges remain unresolved. One such challenge is the development of air stable 
SMMs with high blocking temperatures (Tb). While milestones like the 80 K achieved with metallocenes are noteworthy,[2] their practical 
utility is hindered by their air instability. Therefore, there is a need for further research to explore air-stable alternatives.  

 
In this way, we introduce a novel molecular magnet setting a new Tb record of up to 43 K for air-stable unencapsulated SMMs. 

Our air-stable hexagonal bipyramidal complex {[Dy(L)(OSiPh3)2](BPh4)}·1.5CH2Cl2 (1·1.5CH2Cl2) is a single ion magnet (SIM), boasting an 
impressive energy barrier of 1528 K. However, its robust QTM contributes to a lower Tb, which is removed by dilution in 
{[Dy0.09Y0.91(L)(OSiPh3)2](BPh4)}·1.5CH2Cl2 (1@Y·1.5CH2Cl2). Thus, 1@Y·1.5CH2Cl2 functions serves a dual purpose, operating as a SIM up to 
the blocking temperature of 43 K and as a luminescent thermometer, for the first time allowing self-tracking the temperature of the 
magnet below Tb.  

 
Fig.1. Crystal structure for cation [Dy(L)(OSiPh3)2]+ in 1·1.5CH2Cl2. 
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Multifunctional molecular materials integrate multiple properties within a single molecule. Molecule magnets gained attention 

after the 2003 discovery of the first single-ion magnet (SIM), [Tb(Pc)2], which demonstrated slow relaxation of magnetization in 
mononuclear lanthanoid (Ln) complexes. These LnIII compounds also exhibit unique luminescence, but few have been studied 
spectroscopically. The first report of Ln complexes combining slow relaxation and luminescence appeared in 2009, but interest in 
bifunctional materials has grown since studies in 2012 and 2016 linked relaxation dynamics, light emission, and magnetic fields.[1] 
Lanthanoid-based magneto-luminescent complexes, especially with Dy3+ and Yb3+, show potential for spintronics, single-molecule 
detection, and quantum readout. Although Yb complexes are less studied, they hold potential for optical temperature sensing.[2]. 
 

With these considerations in mind, in this study, we examine the opto-magnetic properties the mononuclear complex 
[Yb(L)Br(EtOH)] (1), which was isolated and structurally characterised (Fig. 1a). Besides, the opto-magnetic properties of 1 were 
investigated, revealing two coexisting functionalities: single-molecule magnetic behaviour induced by an external field (Hdc=1000 Oe), and 
temperature-dependent (11-336 K) Yb3+ centred NIR luminescence (Fig. 1b). The magnetic relaxation in this complex is of the Orbach-
Raman-QTM type. Moreover, the substantial difference in the energy barrier determined from ac measurements compared to 
luminescence calculations suggests that the Orbach process is not the dominant relaxation mechanism. 

 
Fig.1. (a) Ellipsoid diagram (50% probability) for 1. (b) Temperature dependence (11ς336 K) of the emission spectra of 1 excited 

at 390 nm. 
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The field of molecular magnetism, in particular single molecule magnets (SMMs), is currently being widely studied in view of its promising 
applications. These magnets have quantum nature, which would allow them to store far more information than classical magnets, and at 
unprecedented speeds [1]. Research in this area has focused on lanthanoid SMMs, as they inherently have a high spin ground state and 
magnetic anisotropy, essential conditions for a compound to act as a magnet. In this sense, the introduction of the Rinehart and Long 
electrostatic model was a key development, because they established that the geometry surrounding lanthanoid ions plays a crucial role 
in determining the system's anisotropy [2]. Specifically, for prolate ions, such as Ho3+ or Tb3+, maximal anisotropy occurs when ligands 
promote an axial geometry, such as hexagonal bipyramidal. One effective approach to achieve this geometry is the use of macrocyclic N6 
donors that are designed to occupy the equatorial plane, while anionic monodentate O-donors are situated in the apical positions [3]. 
 
With these considerations in mind, we present herein the synthesis, structural and magnetic characterization of the hexagonal bipyramidal 
holmium and terbium mononuclear complexes {[Ln(LN6)(OSiPh3)2](BPh4)}·2CH2Cl2 (Ln = Ho, 1·2CH2Cl2; Tb, 2·2CH2Cl2). As an example, the 
crystal structure for 1·2CH2Cl2 is shown in Fig.1a. The magnetic alternating current (ac) studies show that these compounds exhibit SMM-
like behaviour induced by an external magnetic field (Hdc) of 2000 Oe, as it can be seen in Fig.1b for the Ho3+ complex. 

  
Fig.1. (a) Ellipsoids diagram (50% probability) for cation [Ho(LN6)(OSiPh3)2]+ in 1·2CH2Cl2. (b) Frequency dependence of ̝M" for 1·2CH2Cl2 

in a Hdc of 2000 Oe at different temperatures. 
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