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COMISIONES DEL CONGRESO

PROLOGO
XXVIII ENCONTRO GALERGRTUGUES DE QUIMICA

A punto de cumplirse el primer cuarto del presente siglo X>Xuiiica se ha posicionado como una de las
actividades mas relevantes para el desarrollo de la actividad humana e industrial. La quimica es la ciencia cen
qgue condiciona el desarrollo de otras ciencias y disciplinas técnicas. La vida humana no qasidhdg
disfrutamos si no hubiera productos quimicos como el cloro, que ha permitido potabilizar las aguas haciéndolz
aptas para la bebida, tampoco seria lo mismo si no se hubiera creado productos cosméticos para el aseo,
tampoco seria lo mismo si n@ $wbiera desarrollado componentes quimicos para el uso en equipamiento
informatico y en la telecomunicacién. Recientes acontecimientos relacionados con la conquista espacia
enfocados a la busqueda de nuevos materiales en otros espacios, presentarvoryrremetedor futuro para

la quimica.

Este congreso, los ENCONTROS que nacieron con la intencién de intercambiar conocimientos entre jovel
investigadores a los dos lados del rio Mifio, ahora se esta convirtiendo, manteniendo sus origenes, en un congre
en donde jovenes de diferentes nacionalidades presentan sus trabajos de investigacién relacionados con
mundo de la quimica. Los ENCONTROS son congresos generalistas, no relacionados con alguna especia
guimica, lo que permite tener una visién dealtolo que se esta desarrollando en la investigacion quimica. En
resumen, permite tener una idea de los intereses de la sociedad en relacion con el mundo de la quimica.

Este XXVIII ENCONTRO seguimos con la intencién que su comision directiva ha diseééadedii@dos de este
cuarto de siglo, de que las personas inscritas al congreso compartan un tiempo y un espacio con personas
consagradas, y de prestigio, en el mundo de la quimica con las que intercambiar experiencias y abrir nuev
caminos para avanzan sus campos de investigacion y abrir nuevos caminos para futuras generaciones que
quieran hacer de la quimica su profesion.

Este afio, el ENCONTRO se lleva a cabo en la ciudad de Vigo. Esta es la ciudad con mas habitantes de Ga
también laciudad industrial de esta region de Espafia. En Vigo, muchos proyectos de investigacion vieron la lu:
se transformaron en plantas de produccién que permiten llevar su especialidad quimica a los consumidores pa
mejorar su vida o a otras plantas quimiqawra desarrollar su actividad. Este afio, nos juntaremos, en este
congreso, con mas de 300 personas que estan trabajando e investigando en diferentes especialidades de
guimica que, seguramente, en el futuro dejaran de ser proyectos de investigaciGsepagalidades, quién sabe

si desde esta misma ciudad de Vigo.

La Sociedad Portuguesa de Quimica y su Delegacion Norte, junto con el Colegio Oficial de Quimicos de Galic
la Asociacion de Quimicos de Galicia, ha vuelto a organizar esta 282 edici6rEdMAJONTRO con la esperanza
de que sea fructifera para todas las personas inscritas en el Congreso. Este afio hemos elegido la sede d
Fundacion ABANCA como lugar para celebrar el Congreso. El lugar es un edificio de inicios del siglo XX, al
adaptadopara congresos. El edificio representa la pujanza de esta ciudad que, sin querer olvidar su historia,
adapta para seguir viva y seguir creciendo y teniendo una presencia importante en la ciudad de Vigo. Igual que
guimica, que avanza sobre una baserfe gracias a personas que, COmo vosotros y vosotras, que hoy estais en
este congreso, sentaron los principios para vuestro actual trabajo.

Dr.Manuel Rodriguez Méndez
2 de noviembre de 2024
Colegio Oficial de Quimicos de Galicia
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INFORMACION SOBRE EL CONGRESO
LOCALIZACIGDEL XXl ENCONTRINTERNACIONAGALEG®ORTUGUHSE QUIMICA

Vigo: Situado en la provincia de Pontevedra, (Galicia, Espafia). Con una poblaciéon de 293 652 habitantes (INE 2023), e!
municipio mas poblado de Galicia y el decimocuarto de Espafia, asi como la mayor ciudad delrpad® sle capital
provincial. Ademas, es la zona urbana mas densamente poblada de la conurbacion formada por el conjunto de localidad
que se sitdan a lo largo de 300 km de las Rias Bajas y el centro de un area metropolitana que engloba a otros ©3,municip
los cuales suman 481 782 habitantes censados. Geograficamente esta situada en el noroeste de la peninsula ibérica, distal
solamente unos 33 km al norte de la frontera con Portugal. El término municipal abarca una extension de 109,06 km2 y ¢
densidadpoblacional es de 2686,47 hab/kmz.

INFORMACIONES VARIAS

El Encontro se celebragh la sedeAfundacion Vigo, Rua Policarpo Sanz28436202 Vigo, Pontevedra, Espafia

SEDE AFUNDACION VIGO

El edificio, sede de la Gerencia de Afundacion, fue proyectado en 1879 por el arquitecto Jenaro de la Fuente Dominguez.
estilo eclecticista, luce un virtuoso trabajo de canteria y presenta dos fachadas enlazadas por un chaflan, resaltado c
miradores @& fundicion. En el remate se acent(la la ornamentacién con caracteristicos y variados floreros. Tradicion
vanguardia se han conjugado en la rehabilitacion de este edificio para un nuevo uso multifuncional. Cuenta con mas de !
000 metros cuadrados de sugiieie distribuidos en cinco plantas.




INFORMACION SOBRE EL CONGRESO

INFORMACION DE INTERES

Edificio Fundacién
ABANCA

ZONA A:

Es la zona antigua de Vigo. Puede considerarse el Centro de la ciudad de Vigitudgistéa unos 350 m. del edificio de la
Fundacién ABANCA. En esta zona hay restaurantes de todo tipo donde podréis degustar la gastronomia gallega (pescas
carnes y mariscos) a un precio muy accesible. Pudiendo comer, en todos ellos el MENU DEis@i2oEmesta la famosa

Gt ASRN} ¢ R2yRS LR2RNBA& RS3IdaAGINI t& 2aiGNrao

ZONA B:

Es la zona comercial de Vigo. Se encuentra en la Calle del Principe, es la zona comercial mas antigua y conocida de Vigo
tiendas de todo tipo y algunas, pocas, zonas doratkepcomer. Est4 situada en la parte posterior del edificio de la Fundacién
ABANCA, a unos 80 m. Pudiendo comer, en todos ellos el MENU DEL DIA.

ZONA C:

Es una zona mas moderna de Vigo, pero sin perder la esencia de la zona antigua. Es una zona tdesegtangaones y
también de copas por la noche. Esta a una distancia, media, de 200m. del edificio de la Fundacién ABANCA. La zona
recomendable esta en la Plaza de Compostela y la zona de la Avenida de Rosalia de Castro. Pudiendo comer, en todos
el MENU DEL DIA. En la Plaza de Compostela esté el edificio de Correos.

ZONA D:

una zona mas moderna de Vigo, pero sin perder la esencia de la zona antigua. Es una zona de restaurantes y de copas. E
restaurantes se pueden degustar los platos tipieda gastronomia gallega. Pudiendo comer, en todos ellos el MENU DEL

DIA. Por las noclsees una zona, con mucha afluencia de personas. Esta a una distancia, media, de 200m. del edificio de

Fundacion ABANCA, cerca del muelle.




INFORMACION SOBRE EL CONGRESO

COMIDAS.

Los dias del congso podéis ir a cualquier zona. En ellas encontrareis restaurantes, mesones, bares en donde podréi
degustar el MENU DEL DIA a un precio que puede oscilar entre 12 y 20 euros. Por la noche, para cenar, no hay MENU
DIA

PARKING.
En la zona hay, por loenos 6 parkings donde, las personas que puedan venir en su vehiculo pueden dejarlo durante e
tiempo que quieran. Los aparcamientos son:

NUMERO LOCALIZACION

Hay una entrada a la altura del hotel NH y el aparcamiento llega mas alla del edificio
Fundacion ABANCA.

Subiendo por la calle Colén, hacia la calle Urzaiz, a la altura de la calle del Principe. An
llegar a él, hay otro parking

Este parking esté en a Avenida de Rosalia de Castro, en la Zona C

Este parking esta en frenteHotel Bahia. Es un parking moderno donde se deja el vehiculo
una plataforma y automaticamente el sistema lo ubica en su lugar de aparcamiento.

Este parking no tiene capacidad para muchos vehict@sgsituado en la calle Velazquez
Moreno

Es un prking debajo de la Plaza de Compostela. Se accede a él desde la Calle Urzaiz.




INFORMACION SOBRE EL CONGRESO

INFORMATION OF INTEREST

Edificio Fundacién
ABANCA

ZONE A:

This is the old part d¥igo. 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, mea
and seafood) at very afford#bdprices. In all of them you can eat the MENU OF THE DAY. In this area you can find the famou
"Piedra St.", where you can taste oysters.

ZONE B:

CKA&a A& F NBYy24ySR +A320a aK2LIWLA Y3 I NBI @& -khdivnshapping aréalini S R
Vigo. There are shops of all kinds and a few areas where you can eat. It is located at the back of the ABANCA Foundat
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 digbut 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
Plaza de Compostela (Compostela Sqd)tae areaof Ré8 t NI RS / I a0 NP Q& ! @Sy dz2Se , 2dz O
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 restaurantsranth lthe 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 ¢
with a lot of people. It is at an average distance of 200 m from the ABANCA Foundation building, neaythe qua




INFORMACION SOBRE EL CONGRESO

MEALS.

During the days of th€onferenceyou 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
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 nee
Please, note that parking at the streets is definitely complicated and most siteBeduwurly payment. The car parks are:

NUMBER LOCATION

There is an entrance close to the NH hotel and the car park goes beyond the ABA
Foundation building.
Going up Colén Street, towards Urzstizet, close to Principe Street. Before reaching it, ther
is another car park

¢CKA& OFNJLIN] A& 2y w2alftAl RS /FadNRQa
This car park is in front of Hotel Bahia. It is a modern car park where you leave your ve
on a platform ad the system automatically places it in its parking space.

This parking does not have capacity for many vehicles. It is in Velazquez Moreno Street,

Itis a car park below Plaza de Compostela (Compostela Sq.). It is accessed from Urzaiz

10



INFORMACION SOBRE EL CONGRESO
INFORMACIOSOBRE EL CONGRESO

LA SEDE

El edificio fue proyectado en 1879 por el arquitecto Jermkrda Fuente Dominguez. Es un edificio de estilo eclecticista, luce
un virtuoso trabajo de canteria y presenta dos fachadas enlazadas por un chedkiitado con miradores de fundicién. En

el remate se acentla la ornamentacion con caracteristicos y variados floreros. Tradicién y vanguardia se han conjugado
la rehabilitacién de este edificio para un nuevo uso multifuncional.

En la esquina de Velazeg Moreno con Policarpo Sanz, fue promovido entre los afios 1898 y 1902 por Manuel Barcena,
figura destacada de finales del siglo XjMien, siendo alcalde, fundé la Caja de Ahorros de Vigo y el Monte de Piedad
Municipal, el 3 de octubre de 1880.

AntiguanBy 1S Sf SRAFTAOAZ2 SN} RSYy2YAYyFIR2 G{ASGS /lFala¢s RI
alquiler para familias acomodadas de la época. El arquitecto Jenaro de la Fuente ide6 este edificio de caracter eclécticc

modernista con una fa@da espectacular que mezcla vanos y macizos.

El edificio se ha habilitado para la celebracion de Congresos.

RECEPCION

La oficina de informacién y la recepcién para retirar la documentacion del Encontro, estara localizada en la segunc
planta de laFundacion ABANCA. Permanecera abierta durante todos los dias de su celebracion.

EQUIPAMIENTO DE PROYECCIONES

Las salas de conferencias estan equipadas con ordenador y cafidén de proyeccion. Cada orador debera transferir
fichero de su presentacion al ordedor de la sala que le corresponda, con la antelacion suficiente. Siendo aconsejable se
realice en la sesion anterior.

PRESENTACIONES ORALES
[Fd O2yFSNBYOAlI & LI SYIFINAFA GSYRNYI Yy dzyl RdzN» OAsy RS
La duracién de lasomunicaciones orales serd de 10 minutos mas 5 minutos para resolucién de dudas. Se solicita
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.

POSERS

Deberan colocarse el primer dia, primera sesién y retirarse el ultimo dia antes de las 15:00 h. Se solicita a los autor
de los trabajos presentados, estén presentes junto a los mismos durante la sesién de discusion.

SALAS DEL CONGRESO
El congreso tendrfugar en 4 salas del edificio ABANCA, distribuidas de la siguiente forma.

Planta Segunda
Aqui se encuentra la Recepcion del Congreso y la entrada a la Sala A, que es el Auditorio.

Planta tercera

Aqui se encuentra la Sala B.

Planta Cuarta

Aqui seencuentran las salas C y D.

Entresuelo

Zona de pésters y tiene unha zona ajardinada, pero protegida de la climatologia donde tendremos el céatering.

11



INFORMACION SOBRE EL CONGRESO

CENA DEL ENCONTRO

La cena del ENCONTRO se celebrara el dia 14 de noviembre a las 21:30 horas en el €bhietdrNH COLLECTION
VIGO, en la calle Garcia Barb6r;197 en Vigo, a 400 m. de la sede del Congreso.

El edificio del hotel se le conoce como dasas de Oya. El edificio es un encargo d&oBé Garcia Barb@h arquitecto
francés MichePacewicz, pero ejecutada su construccion por D Manuel Pérez Conde.

El edificio estéa realizado emanteriade granitogallego, el estilo del inmueble de cinco andaregs@8écticocon pisos poco
individualizados y poco perceptibles y representéaambio en la arquitectura de Pacewicz. A diferencia de otrascasa
pudientes de la época, este edificio posee simpleza ornamental, limpieza y uniformidad en su estilo. Tiene corte francés
baseneobarrocade fuerte simetria. La fachada tiene ornamentaci@xcepto en el tratamiento de lagrgolade los
balcones individualizados y miradores. El bajo esaiteriaen las pilastras que soportan lascos de medio puntolLos
miradores de la segunda planta tienen rematemclasicoy pilastras cormapitelesjénicosque aguantan urfrisoa modo

de entablonado. Lhalconadacorrida del primer y ultimo piso refuerzan la horizontalidad del edificio. Sobresalen las cuatro
grandes ventanas salientes del segundo piso. La cima de la casa combina phetitesdilasde piedra en las que se sitian
unas aberturas rematadas en frontones curvos y partidos rematadosatatasen los laterales inferiores.

La fachada principal es mas larga laG#cia Barbdria lateral, cara la calle de la Republica Argengim pequefia, semejante

a la principal, mas con umgleriaen la primera planta de hierro fundido, anteriormente de madera

ENTIDADES COLABORADORAS

Deputacion
Pontevedra

Prevision Sanitaria Nacional

FUNDACION
RAMON ARECES

12



PROGRAMA DBIXVIII ENCONTRO GALEGO PORTUGUES DE QUIMICA

PROGRAMA DEXVII ENCONTRINTERNACIONAL GALEGO PORTUGUES DE QUIMICA

SALAS Planta
A AUDITORIO 22
B Sala de Conferencias 32
C Sala A 42
D SalaB 42
POSTERS SALON JARDIN Entresuelo
SALAS
DIA HORA PLENARIAS
A B C D
SALA A
10:00-11:30 INSCRIPION Y RECEPCION
11:30-12:00 SESION DE APERTURA. Aula Magna
12:00-13:00 CONFERENCIA PLENARIA de APERTURA. Aula Magr
13:00 Qso01 AMBO1 ALMO1 CATO1
13:15 Qso02 AMBO02 ALMO02 CATO02
13:30 QS03 AMBO03 ALMO3 CATO03
13:45 QS04 AMBO04 ALMO4 CATO04
14:0016:00 COMIDA
16:00 QSo05 AMBO05 ALMO5 CATO5
16:15 Qs10 AMBO06 ALMO06 CATO06
13 16:30 Qso7 AMBO07 ALMO7 Q001
16:45 Qso8 AMBO08 ALMO08 Q002
17:00 Qso09 AMBO09 ALMO09 Q003
17:15 Qso06 AMB10 ALM10 Q004
17:3018:00 COFFE BREAROSTERS
18:0018:45 CP1
18:45 Qs11 AMB11 ALM11 Q005
19:00 QSs12 AMB12 ALM12 Q006
19:15 QS13 AMB13 ALM13 Q007
19:30 QSs14 AMB14 ALM18 Q008
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PROGRAMA DBIXVIII ENCONTRO GALEGO PORTUGUES DE QUIMICA

SALAS
DIA HORA PLENARIAS
SALA A A 8 c °

10:00 QS26 AMB15 ALM15 CATO7
10:15 QS16 AMB16 ALM16 CATO08
10:30 QS17 AMB17 ALM17 CATO09
10:45 QS27 AMB18 ALM14 CAT10

11:0011:45 CP2

11:4512:15 COFFE BREAROSTERS
12:15 QS19 AMB19 ALM19 CAT11
12:30 QS20 AMB20 ALM20 CAT12
12:45 QS21 AMB21 ALM21 CAT13
13:00 QS22 AMB22 POLO1 CAT14
13:15 QS23 AMB23 POLO2 QT01
13:30 QS24 AMB24 POLO3 QT02
13:45 QS25 AMB25 POLO4 QTO03

14 14:00-16:00 COMIDA

16:00 QS15 AMB26 QF01 QT04
16:15 QS18 AMB27 QFO02 QTO05
16:30 QS28 AMB28 QF03 QTO06
16:45 QS29 AMB29 NN19 BB02

17:0017:45 CP3

17:4518:15 COFFE BREAROSTERS
18:15 QS30 AMB30 NNO6 BBO3
18:30 EDUO1| AMB31 NNO7 BB04
18:45 EDUO2| AMB32 NNO3 BB0S
19:00 EDUO3| AMB33 NN14 BBO06
19:15 EDUO4| AMB34 NNO4 BBO7
19:30 QA02 AMB35 NNO5 BBO8
21:30 CENA DE GALA
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PROGRAMA DBIXVIII ENCONTRO GALEGO PORTUGUES DE QUIMICA

SALAS
DIA HORA PLENARIAS
SALA A A 8 c P

10:00 QA03 AMB36 NNO8 BBO1
10:15 QA04 AMB37 NNO9 BB09
10:30 QA05 AMB38 NN10 INDO1
10:45 QAO01 AMB39 NN11 INDO2

11:0011:45 CP4

11:4512:15 COFFE BREAROSTERS
12:15 QA06 SQO1 NN12 INDO3
12:30 QAO07 Ql01 NN13 INDO4
13:00 QA08 Ql02 NNO2 INDO5

15 13:15 QA09 Ql03 NN15 INDO6

13:30 QA10 Ql04 NN16 INDO7
13:45 QAll QI05 NN17 INDO8

14:00-16:00 COMIDA
16:00 QA12 Ql06 NN18 BB10
16:15 QA13 QI07 NN20 INDO9
16:30 QA14 Ql08 NN21 IND10
16:45 QA15 QI09 CAT15 IND11
17:00 IND13 QI10 NNO1 IND12

17:1517:30 COFFEE BREAK

17:30:18:00 CLAUSURA
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RELACION DE CONFERENCIAS PLENARIAS

RELACION DE CONFERENCIAS PLENARIAS
CONFERENCIA APERTURA

CP1

CP2

CP3

CP 4

Prof. Ehud Keinan

Schulich Faculty Of Chemistry Techrjdnstitute Of TechnologyPresidente de la IUPAQ

Humanity faces a bright future, and so Chemistry

Dr. Claudia Nunes

CICECQInstituto De Materiais De Aveiro Universidade De Aveiro

Marine Polysaccharides: A Sustainable Source for Functi@mwmaterials in Biomedical Applications
Prof. M. Arturo Lépez Quintela

Dpto. Quimica FisicamatusUniversidade Santiago De Compostela

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

Prof. Doctor Javier Garcia Martinez

Laboratorio de Nanotecnologia Molecular, Dpto. Quimica Inorganica, Universidad de Alicante

Catalyzing the Green Revolution: Unlocking Previously Inaccessible Chemical Processes

Prof. Salette Reis
LAQV/REQUIMTE, Dpto. De Ciéncias Quimicas. Facultad De Farmacia Universidade De Porto

Exploiting the role of lipids for innovative therapies and delivery strategies
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RELACION DE COMUNICACIONES

RELACION DEOMUNICACIONES
CONFERENCIAS PLENARIAS

CONFERENCIA DE APERTURA

CP1

CP2

CP3

CP 4

ALMO1

Prof. Ehud Keinan

Humanity faces a bright future, and so Chemistry

Dr. Claudia Nunes

Marine Polysaccharides: A Sustainable Source for Functional Biomaterials in Biomégipétations
Prof. M. Arturo Lopez Quintela

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

Prof. Doctor Javier Garcia Martinez

Catalyzing the GreeRevolution: Unlocking Previously Inaccessible Chemical Processes

Prof. Salette Reis

Exploiting the role of lipids for innovative therapies and delivery strategies

COMUNICACIONES
Quimica Alimentaria

Oral

en cascada

ALMO2 Fermented fruit juices: exploring the benefits of the ancient technique for today's juice production

ALMO3 A milky way towards novelntioxidant nutraceuticals

ALMO4

ALMO5

ALMO6

ALMO7

ALMO8

na bioaccesibilidade do glute

Aplicacao Cosmeética

Microbiological Characterization

value goji sorbets

dulcisno nordeste de Portugal

ALMOQ9 Caracterizacdo Bioquimica de Excedentes da Producéo de Brassica spp.

ALM10 Rhus spp.: Estudo da caracterizacao nutricional, quimica e bioativa

ALM11

Drosophilas melanogaster

ALM12 Impacto do extrato corante de Clitoria ternatea L. na progressdo da doenca de Parkinson

17

Recuperacion dantocianinas y otros polifenoles del bagazo de uva tinta mediante extracciones hidroté

Estudo do impacto da interaccién molecular dos polifenois do millo corvo e farifias de trigo autdctonas

Avaliacao da Atividade Antioxidante de ExtratesBorra de Café: Comparacéo de Métodos de Extracéo

Is the Natural Fermentation of Olive Pomace Feasible for Food PurpdseBetailed Chemical ar

Chemical characterization of Lycium barbarum L. and Lycium chinense Mill. berries and development

Impacto do intercropping e do sistema de irrigacdo nos parametros fisitoicos e nutricionais de Pruni

Extrato otimizado de Tradescantia zebrina L.: um coralfiteentar alternativo e os seus efeitos na dieta



RELACION DE COMUNICACIONES

ALM13

ALM14

ALM15

ALM16

ALM17

ALM18

ALM19

ALM20

ALM21

ALM22

ALM23

ALM24

ALM25

ALM26

ALM27

ALM28

ALM29

ALM30

ALM31

ALM32

ALM33

ALM34

ALMS35

ALM36

Application of an oral cebased assay to study the astringency of Clittefaatea L. tea
Cyclodextrirassisted extraction of phlorotannins from Fucus vesiculosus

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

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

Valorizagcdo de Residuos de Cogumelos Comestiveis na Producdo de massa penne: Fermentacao
Nutricional

Nutritional and Antioxidant Potential of Dried Coffee Pulp from Azores: A Sustainable Approach to Ve
Coffee ByProducts

Promocéo de estratégias sustentaveis no setor agroalimentar: valorizacao de subprodutos vegetais
Biofortificacion de microvegetales de guisante mediante priming de semillas con selenio

Otimizagdo da extracé@o assistida por ultrassons de compostos hypocholesterolémicos a partir de res
cogumelos comerciais

Poster

Vertical farming of microand baby greens: Influence on organic acid, free sugar, betalain, and ph
compound contents

Comprehensive Analysis of Emerging and Persistent Contaminants in Widely Consumed Fish Specie:
Portuguese Coast

Aromatic changes in Albarifio wine processed by High Pressure Processing (HPP)
Comprehensive Profiling of Phenolic Compounds in Olive Pomace usinpABMS-ESI+

Evaluation of Bacillus cereus growth in different nutritional foodtrices containing a biosurfactant extra
from corn steep liquor produced at pilot scale

Améndoas consorciadas com outras culturas cultivadas em Selca (Croacia): estudo das prof
nutricionais e bioatividades

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

Valorizacdo de compostos bioativos em excedentes da producdo de Lactuca sativa L.

Development ohydroelectrolytic beverages using subcritical water extract from kiwano (Cucumis Metuli
peel

Estudo da aplicacéo do extrato de curcuma como ingrediente corante natural em queijadas de laranja
Optimization of fish byproducts hydrolysis process using bromelain: a comparative study with alcalase
Mineral composition of Azorean coffee pulp

Advancing Cleahabel Meat Products: Enhancing Texture and Color with {Blaséd Bioactive Ingdients
Metal-adsorbed polysaccharides: synthesis and structural characterization

Economia circular na indastria alimentar: aproveitamento e valorizacao do subproduto de carambola
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RELACION DE COMUNICACIONES

ALM37

ALM38

ALM39

ALM40

ALM41

ALM42

AMBO01

AMBO02

AMBO03

AMB04

AMBO05

AMBO06

AMBO7

AMBO08

AMBO09

AMB10

AMB11

AMB12

AMB13

AMB14

AMB15

AMB16

AMB17

AMB18

AMB19

Color stability of a natural cyanidB5-diglucoside and its derivative methylpyranocyanidin as potential {
additives

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

Obtencéo de estatinas e ergosterol de-bésiduos de Agaricus bisporus: extracdo convencional vs emer
Opuntia ficusindica (L.) Miller cladodes: a minefakused strategy for sustainable flour production
A comprehensive analysis of the protein fraction within the cladodes of Opuntiaifidics (L. Miller
Biofortification of Swiss chard microgreens with selenium under indoor vertical farming
Quimica Ambiental y Sostenible
Oral
Estudio en el aula de un Plan de Sostenibilidad Ambiental

Exploring living and neliving macroalgae based biosorbents in interaction with complex ratdihent
mixtures

Adsorption of nitrophenolicompounds on porous photopolymelerived carbons

Optimizing MnFe204 Nanopatrticles for Efficient Rare Earth Element Recovery from Contaminated W
Response Surface Methodology Approach

Application of magnetic Nanoparticles for the rerabof Microplastics from aquatic systems
Advanced Functional Materials for Water Pollutants Adsorption

Estudio del Andlisis de Ciclo de Vida

Green processes to valorize Paulownia wood based on deep eutectic solvent (DES)
Macroalgae for a circular economy: Recovering critical elements from acid mine drainage

Selective Copper Removal from Mtiement Solutions with Thiourea Formaldehy@mphene Oxide
Composite

Cork Boiling Wastewater: a promisiggstainable water source for cosmetic application

Synthesis and evaluation of a pine cesterived adsorbent for remediation of recalcitrant pollutants in wat
Remocéo de fluoxetina de efluentes aquosos usando adsorventes a base de casza de n

A Sustainable Approach to Cellulose Extraction from Wood Waste

Defect engineering of UiB6 using a mixetigand strategy via microwavassisted synthesis to enhance C
capture and conversion potential

Uso de OleosEssenciais como Conservantes Naturais em Cosméticos: Desafios e Eficacia no
Microbiano

Estrogen Removal through Adsorption by Carbon Materials Prepared from Biomass Wastes: A Review
Recyclable 3D Spongin Scaffold for Enhafszbvery of Rare Earth Elements from Aqueous Waste Stre

wSY2cehn2 RS Of 2NARNI 02 RS aSNINIfAyl O2Y O NBn:
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RELACION DE COMUNICACIONES

AMB20

AMB21

AMB22

AMB23

AMB24

AMB25

AMB26

AMB27

AMB28

AMB29

AMB30

AMB31

AMB32

AMB33

AMB34

AMB35

AMB36

AMB37

AMB38

AMB39

AMB40

AMBA41

AMBA42

Purificacdo a seco do biodiesel etandlico através de adsorcéo utilizartddarsaa base de casca de aménc
Remocéo de Metformina de Matrizes Aquosas por meio de Adsorventes a base de Cortica
Neodymium extraction and recycling from magnet leachates using magnetic nanoparticles

Development of an extraction method for the multiresidue analysis of 40+ pharmaceuticals in biota (n
and red mullets) using QUECHEEEMS/MS

Polystyrene recycling with green solvents using a dissolgienipitation method
Affectation of Galician beaches by microplastic pellets after the spillage from the Toconao ship
Recovery of all the raw materials from the waste lightitting diodes

Extragdo Eficiente de Compostos Fendlicos: Aplicdeddétodos Assistidos por Calor e Ultrassons em P
Aéreas de Crithmum maritimum L. e Scolymus hispanicus L.

Optimized Ultrasounéissisted Extraction of Bioactive Compounds from Raspberry and Blueberry F
Residues for Sustainab@smetic Applications

Integrated Circuits: proposal of a closed recycling method for the recovery of gold
Optical Setups for Monitoring Nitrates, Carbon Dioxide and Turbidity in Macroalgae Production Tanks

Breakthrough Curve of Actived Carbon and Geopolymer for the Adsorption of Sulfamethoxa:
Acetaminophen, and Gallic Acid

Synthesis and Characterization of Activated Carbon, Geopolymers and Carbon Nanotubes fro/Déklastk
Sources

Microplasticosen Sistemas Estuarinos: Interacciones con Mejillones e Implicaciones Ambientales

Exploring Lignin Valorization as a Sustainable Modulating Agent: Impact on the Physicochemical Prog
Port Wine

Production and characterization of diffamt green adsorbents for the removal of free glycerine in the biodi
purification process

Development of a mukphosphor system from Chlorella pyrenoidosa for luminescent solar concentrator

Valorizacién de Salmo trutta: Caracterizacidrtricional, fitoquimica y antioxidante para el desarrollo
productos sostenibles

Materiales carbonosos a partir de materiales lignocelulésicos para baterias ion litio

Synthesis of choliramino acid ionic liquids and application to thextraction of biomolecules an
pharmaceuticals

Poster

Impact of Damming on Fluvial Nutrients and Trace Element Fluxes to the Ria @etaagzos (NW |beria
Peninsula)

La madera de Robinia pseudoacaoiemo fuente de compuestos de valor afiadido: empleo de microol
como método de extraccion sostenible

Versatilidad del F&OF en diversos procesos de oxidacién avanzada para la descontaminacion y desi
de aguas
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RELACION DE COMUNICACIONES

AMBA43

AMB44

AMBA45

AMB46

AMB47

AMBA48

AMB49

AMB50

AMB51

AMB52

AMB53

AMB54

AMB55

AMB56

AMBS57

AMB58

AMB59

AMBG60

AMBG61

AMBG62

AMBG63

AMB64

AMBG65

AMBG66

AMBG67

Sustainable Synthesis of Gold Nanoparticles from Osmundea pinnatifida: A Green Approach for Antioxi
Antitumoral Applications

Dual Photocatalytic and Antibacterial Performance of Gi8gnthesized Ag A h i bly202YLR
Treatment

O futuro sostible dos cosméticos con lGpulo
Assessing the Ecotoxicity Effects of Magnetic Nanoparticles applied for Microplastic Removal

Water supply physicehemical parameters in a Guin@®assau population district measuréittough the Water
Quality Index (WQI)

Sustainable food packaging solutions: Bioactive bacterial nanocellulose films loaded with Paulowni
extract

Valorization of Himanthalia elongas&aweed for the recovery of bioactive compounds by green process

Estructuras metabrganicas de FEu como catalizadores para la degradacién de pesticidas mediante pr¢
de oxidacion avanzada

Evaluation and optimization of a multieleotte system for the treatment of effluents with high organic mat
content

Sustainable Synthesis of High Purity Biosilica from Rice Husk: Overcoming the Limitations of Mine
Leaching

Removal of Zn(ll), Cu(ll) and Pb(ll) from rainwatéite bean peel sorbent

STUDY OF THE ADSORPTION CAPACITY OF ACTIVATED CARBON DERIVED FROM KRAFT
SULFAMETHOXAZOLE

Fixedbed column adsorption studies for the removal of antibiotics from water using regenerable bi
obtained from brewery wastes

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

Evaluating the Cytotoxicity and Environmental Impact of Nanoparticles: Insights from Microtox® Bioas:
Sustainable extraction techniques for bioactive compounds from marine biomass

Multiresidue analysis of 7 therapeutic classes of pharmtcals in sediments by USPH.CMS/MS
Valorization of cork industry residues and its application for wastewater treatment

Study of the adsorption of triazinic herbicides on microplastics

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

Potencial bioactivo de extractos ricos en compuestos fendlicos de Arnica montana L. obtenidos
métodos verdes optimizados

Identificacién de microplasticos mediante técnicas de aprendizaje automatico multimodelo
Evaluacion de tres técnicas de flotacién para la separacion eficiente de microplasticos en sedimentos
Metal(oid)s oral and inhalatiohioavailability estimation in recycled tire rubber and related materials

Oxidativestress associated with recycled tire samples and related materials throughvéinoimssay
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RELACION DE COMUNICACIONES

AMBG68

AMB69

AMB70

AMB71

AMB72

AMB73

AMB74

AMB75

AMB76

AMB77

AMB78

AMB79

AMBS80

AMB81

AMB82

AMB83

AMB84

BBO1

BB02

BBO3

BB04

BBO05

BBO6

A first inventory of plastic litter at the coastline of Bay of Acdn and associated total metal contents

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

Preliminary stability ofeltbound biosurfactant extract produced in corn steep liquor

Mechanical performance of fly agkased geopolymer concrete as a sustainable alternative to ordinary Por
cement Sustaineble Chemistry

Novel Biodegradable Depigmenting Age&afe and Sustainable by Design to Address Environmental Cot
in Cosmetic Formulations

Energy and Sustainability: Shaping Our Energy Future

Detection and quantification of carbamazepine in water matrices using a simpkbagkielectrochemical
sensor

A Sustainable Strategy in Peptide Synthesis for the Preparation#HyidroxylL-Prolyl Amides

Protic Organic Salts as additives in Vanadium Redox Flow Batteries

The Impacbf GridConnected Battergtorage Systems on Electrical Grid Variables

Quality of biofertilizer produced in home composting

wdzadzf 2LIGSNEBE 211 YdzNI $Q& { dzNLINA&AAY3I t 2GSy daAlf
UlvanFunctionalized Gold Nanoparticles: Advancing Gresmotechnology from Algae

INNOAQUA: Innovative Approaches for an Integrated use of Algae in Sustainable Aquaculture Prac
HighValue Food Applications

Advancing Sustainability with Lithiulon Batteries: Economic arithvironmental Impacts in Residential Ene
Systems

Perspectivas Futuras y Desafios en la Transformacién Energética Globa

The Impact of Battery Size and Depth of Discharge in Battery’s Sustainable Use and Carbon Emissic
Management According to Spanish Electricity Tariff

Bioquimica y Biotecnologia
Oral
Biosensing platforms for exosome detection in liquid biopgmlications in cancer diagnostics

Caracteristicas de la superficie celular asociadas a la virulencia de mutantes de Mycobacterium tubi
defectivos en los transportadores de membrana CtpF y MmpL7

ChemSensing A biosensor to detect human sensitizers

Application of adjuvant factors in differentiated intestinal epithelial cell systems: assessment ofigidteed
LISNIdzNDFGA2y Ay OStfaqQ K2YS2adGdlIGAO0 FyR AyTFtl Y

Severity scale gdfostCOVID condition using advanced spectroscopy

Evaluation of the Cytotoxicity Profile of Prebiotic Biosurfactants Produced by Lactic Acid Bacteria for
Applications
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RELACION DE COMUNICACIONES

BBO7

BBO08

BB09

BB10

BB11

BB12

BB13

BB14

BB15

BB16

BB17

BB18

BB19

BB20

BB21

BB22

CATO1

CATO2

CATO3

CATO4

CATO5

Extraction of hydrophilic cell bound surface active compounds from &ssnsontained in olive residual slud

Engineered Defensosomes: Quantifying and improving the cytoprotective efficiency of extracellular \
(EVs) against Staphylococcus aureus Alpha Hemolysin (HI

Development of a nanoplatform for a vaccine against toxoplasmosis
Integrated glucose oxidase biocatalyst and Fertased system for cancer therapy
Poster

Herramientas moleculares para la deteccion de Mycobacterium bovis, genes de resistencia antibio
microbiota de leche y queso de bovinos de la region de Sumapaz, Colombia

Efecto de Analogos de Brasinoesteroides JBIREtipo 24norcolanos para la induccién de callo de Aristot:
chilensis (Mol.) Stuntz y ultraestructura del callo productor de antocianinas.

9 E i NI OOA s y,3 &pfartirkld dlghsyf@rinas

Antimicrobial Activity Evaluation of thBiosurfactant Extract Obtained by Membrane Technology Ag
Different Pathogenic Bacterial Strains

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

Tratamento hidrotérmico da macroalga invasora Sargassum muticum para a producion de oligosa
bioetanol e &cido succinico

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

Isolamento e estabelecimento de condi¢des de crescimento do fungo Terana caerulea para potencial g
de pigmentos

Aislamiento e inoculaciéon de especies de Trametes versicolor del Parque Natural de Montesinho
In Vitro Cell Models for Assessing Ingestion Exposure in Firefighters: New Insights into Occupational F

Impact of Subcritical Water Extraction on the polysaccharide characteristics of hybrid carrageenar
Mastocarpus stellatus and Chonudrcrispus

Study of the Cosmeceutical Properties of the Plant Anacyclus monanthos swyggepidioides
Catalisis y Fotocatalisis
Oral
Iron-based metal organic framework as a suitable catalyst in pd®S activation fovenlafaxine degradatiol
J -Ketoenamine linked Covalent Organic Frameworks as photocatalyst for direct sulfonilation of aniline

Modificaciones y optimizacion del nitruro de carbono grafitico y sus técnicas de inmovilizacion |
eliminacién de contaminantes coloreados en agua

Highperformance Fenodified black tea biochar as electrocatalyst for water splitting applications

Implementation of novel ZMIL53(Fe) catalyst in Advanced Oxidation Processes to degrade piearicals
in wastewater
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RELACION DE COMUNICACIONES

CATO6

CATO7

CATO8

CATO09

CAT10

CAT11

CAT12

CAT13

CAT14

CAT15

CAT16

CAT17

CAT18

CAT19

CAT20

CAT21

CAT22

CAT23

CAT24

CAT25

CAT26

EDUO1

EDUO2

Empleo de materiales organometadidiceos de iridio (lll) en procesos fotocataliticos de transfere
electronica

Molybdenum oxide hybrid catalysts with bipyridine ligands as heterogeneous and RISS catalyst®s
epoxidation

Sintesis de organometatiianias hibridas y su aplicacion en la fotodegradacion de colorantes con luz vi
ElectrospurFeMOF nanofiber membranes: Synthesis and catalytic application in the Elestiton process
COMUNICACION DADA DE/BA

Hybrid nanomaterials based @emiconductogmetal sulfides/oxides; synergetic promotion of photocataly
activity

Heteropoly acids @PVA membranes for glycerol acetalization
Effective Porous Metadrganic Frameworks catalysts for ringening reaction
Microwaveassisted ethyl levulinate production using as catalyst rice husk biobased materials

Evaluating the Impact of Thermal Treatment pn the Catalytic Efficiency of Carbon Nanotubes as (
Support in Fischefropsch Synthesis

Poster
Surface response methodology to optimise orange peel biochar synthesis for water splitting applicatior

Nitruros de carbono grafiticos modificados como fotocatalizadores verdes para la eliminaci
contaminantes emergentes

COMUNICACION DADA DEAA

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

Copper effect in catalytic performance of transition medalped ferrites involved in the synthesis of tacri
derivatives

Nitrogen catalytic sites on carbon surface able to promote the Friedléander reaction: DFT calculations
Stable and costffective catalysts for the degradation of dyes in water

Removal of a micropollutant model using nothalee-electrode cells with advanced oxidation treatments
EcoFriendly Catalysts Derived from Biowaste for Efficient Hydrogen Production

g-C3N4TiO2Si02 nanocomposites for producing multifunctional buildings with hydrophobieglselfiing ad
depolluting properties

Immobilised Cs3Bi2Br9 Perovskites for Photocatalytic Imines Synthesis
Ensefianza de la Quimica
Oral
"El uso de los gréficos en la ensefianza de la quimica"

Reacciones microquimicas: Un interesargeurso para el ahorro de reactivos y residuos.
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RELACION DE COMUNICACIONES

EDUO3

EDUO4

EDUO0S5

EDUO06

EDUO7

EDUO08

INDO1

INDO2

INDO3

INDO4

INDO5

INDO6

INDO7

INDO8

INDO9

IND10

IND11

IND12

IND13

IND14

IND15

IND16

El color que te puede salvar la vida: una aproximacion experimental a la quimica de farmacos en e
Educacion Secundaria Obligatoria, Bachillerato y Formacion Profesional

De laschicas del Radio al enemigo invisible: aprendizaje experimental de la radiactividad en el aula de
experimentales

Poster
Cinética de las reacciones quimicas
Préactica virtual de Laboratorio de Quimica: Determinacion del ealpecifico del plomo
Caso Practico: uso de herramientas Jupyter Notebooks para la resolucién de problemas de gases rea
Caso Practico: uso de herramientas Jupitetebooks para la resolucion de problemas de cinética
Quimica Industrial e Ingenieria Quimica
Oral

Producion de acido biosuccinico mediante estrateféasientativas a partir de peles de pataca: optimizac
do proceso

Synthesis of novel Carboxymethyl Cellul@smated MetalOrganic Framework and its use in heterogene
ElectreaFenton

Extraction of Hydroxyapatite at Moderafeemperature Using lonic Liquids

Rheological measurement of corn starch gel hydrolysis rate at différamylase concentrations
PEG/Sodium Citrate Aqueous HRbase Systems: Phase Diagrams

Fish Protein recovery using Aqueduso-Phase Extraction

Optimisation of pectin extraction from inner lime peel using succinic acid aqueous solutions

A comparative study of leather dyeing with different colourants: synthetic versus natural mordant

Leather naturadyeing with Mulberry (Morus alba) leaf extract: a comparative study with different na
mordants

Enhanced Gelatine Extraction from Tuna Skin Using ali&solution lonic Liquid Pretreatment
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Humanity faces six global challenges:

1.
2
3.
4,
5

6.

Climate change and air quality
Sustainable energy

Dwindling raw materials
Water scarcity and safety
Food foreverybody

Health problems

These problems are complex because they cannot be solved by known technologies, but future technologies will solve theenaBeca
six problems are primarily chemical issues, it is our responsibility and opportunity, as chéomseet 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.

2.
3.
4

Knowledge explosion
Unpredictability ¢ science
Evolution of network society
Human spirit and creativity

We live in artificial environments, eat genetically engineered food, wear synthetic and genetically modified fibers, elnatrav
fabricated devices. Since we live on productlwhan 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.

2.
3.
4

Invest in education at all levetsencourage curiosity.

Investin basic, highrisk, exploratory science.

Bolster human liberty, dignity, and democracy.

Encourage economic growth because only rich countries can afford good education, health, scientific innovation,
and adaptation.
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claudianunes@ua.pt

Polysaccharides derived from marine environments represent an emerging class of renewable and functional molecules. Sulfate
polysaccharides, unique to these ecosystems, hold significant potential for valorization due to their distinctive physialogical
properties. Structurally and functionally analogous to mammalian glycosaminoglycans, these compounds have garnered intezsiing
for various biomedical applications. Beyond their roles as natural dregsh as anticoagulants and anticanegents they are being
explored for tissue engineering, biomolecule immobilization, and drug delivery, enhancing the bioactivity of materialerHovemnsure
their sustainable use, it is crucial to establish a clear relationship between the strudttinese 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 tolf@ompatibility, biodegradability, and abundance, as well as
their functional groups that enable modification. This approach facilitates the design of composites that harness thesténgtious
materials, resulting in enhanced mechanical perforneand stability while preserving (bio)compatibility. Moreover, new functionalities
can be integrated into these biomaterials, including antimicrobial properties, electrical conductivity, magnetic charestesisd
piezoelectricity, expanding their potéal 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 structuralaysis of polysaccharides derived from various marine resources, specifically seaweeds and
microalgae, and their relationship to biological activities. This approach reveals significant potential for harnessamngnemrironment
as a source of polysaharides, paving the way for the development of functional and sustainable biomaterials tailored for specific
biomedical applications.

N
= Functional and sustainable  giomegical applications \
| biomaterials Tissue regeneration, hyperthermia and sensors

o Sructural characterization
5 & [ ) _ _ Correlation structure-function of polysaccharides
é = Biological activity
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Fig.1.Schematic representation of polysaccharide analysis from marine resources and their application in bilfieétiica
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Metal nanoclusters exhibit distinct properties compared to both nanoparticles and bulk materials due to the quantum confinEme
free electrons [1]. These nanoclusters behave like sap@ms or molecules, where atoms are bound by strong covalent bonds [2]. Over
the past two decades, we have developed ligdmee, kinetically controlled wesynthesis methods to produce monodisperse nanoclusters
(primarily of Au, Ag, and Cu) with small iticity (<20 atoms) at pilescale 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 vploetedum
various substrates. Nably, gold pentamers (Awlusters) 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 pentameciuééers) in the
irreversble aerobic oxidation of thiols, with sixEependent activity peaking at around five atoms [5]. We also observed increased catalytic
activity across the series,@ HO, < OH radicals, which has been applied in novel approaches to cancer therapy [@prratigitAg and
Cu clusters supported on different metal oxides exhibit significant selectivity and versatility, enhancing industrially nedagtiahs like
clean hydrogen production and g@alorization [7]. Finally, we will briefly comment on the use of Qusters fo the activation of 2D
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The development of intracrystalline mesoporosity within zeolites has been astangling goal in catalysis as it greatly contributes
to alleviating the diffusion limitations of these widely used microporous materials. During my presentation, | wilk diseusain
techniques that have been developed during the last years to produce zeolites with controlled mesoarchitectures compdiffegehe
methods, their advantages and limitations. Among the different techniques used to characterize the compgsitasity and structure
of these materials, | will present unprecedented insights on the formation of intracrystalline mesoporosity in zeolitesbtgn situ
synchrotron Xray diffraction, Atomic Force Microscopy (AFM), and Liquid Cell Transnidsiiron Microscopy (LiGEM). By combining
experimental results and theoretical calculations, the presence of intracrystalline mesoporosity was recently confirmemekore
through the direct observation of individual zeolite crystals by in situ AFMLsGRTEM, we have been able to provide the first time
resolved visualization of the formation of mesoporosity in zeolites.

During the presentation, | will describe a new strategy for the synthesis of superior hierarchical catalysts, which Jenigleng
order but at local scale contain zeolite building units. [1,2] In fact, they are made out of fragments of one or everrealitistructures
and display improved accessibility, strong acidity, and excellent stability. Because of these featureffettimelg catalyze reactions
involving very bulky molecules, which currently are produced using highly corrosive homogenous catalysts (Fig. 1). Tthiaguele
we built on a welknown technique, namely the interconversion of zeolites, which werintged at different times to yield the desired
amounts of building units of the zeolites involved. The addition of quaternary ammonium surfactants during their prepahatisrthe
development of weldefined mesoporosity and large surface areas. Utiig simple procedure, we were able to produce families of
materials with controlled amounts of different zeolitic building units and, consequently, optimize their catalytic perferfoamarious
reactions including Fried€rafts alkylations and Clais&ehmidt condensations, and the cracking of 8jSopropylbenzene.
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structures.

An important advantage of this strategy is that the physicochemical properties and, therefore the cagafjtianance, of the
hierarchical catalysts can be finely tuned by simply stopping the interzeolite transformation at different times. This coeattess
opportunities for the development of hierarchical catalysts [3] with optimized properties andrisupatalytic performance for those
reactions in which zeolites present significant diffusion limitations (Fig. 1). This paves the way for the fabricationddii@sdrchical
catalysts with optimized properties for those processes in which the comhigeaf different zeolites yields improved performance.

The presence of this mesoporosity was further evidenced thraaghitugas adsorption, which also confirmed the preservation
of most of the microporosity of the zeolites. All these new insights,iabthby combining a number of tirmesolved techniques, are an
example of the enormous potential of curreintsitucharacterization methods for the rational design of hierarchical zeolites with superior
properties and optimal catalytic performance asédistheen 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 thetiR€@&nbe
catalyst with another containing our mesostructured Y zeoliten@ercial 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 zediteulating
inventory steadily increased. Furthermoreyery 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-gifiRive Technology and now by Shell BEACE, as
superior refining catalysts is an example of academic entrepreneurship, which is expected to foster the development efarehidail
zeolites and their use in both existing processes and new opportunities. Finally, | cover other applichtiggrarchical zeolites in
catalysis, including biomass valorization and fine chemistry, ending with a personal view of the new directions, and itippartihis
field.
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Lipids, as fundamental components of biological membranes, play a pivotal role in the interaction with variedrdiugncing their
efficacy, toxicity, and mechanisms of action. Their amphiphilic nature allows them to engage in complex interactiongywitblelcules,
which can either facilitate or impede drug delivery depending on the physicochemical propertieshothe lipid and the drug. This
interplay often impacts drug bioavailability and toxicity profiles, making lipids a key focus in the development of metedltargl safer
therapeutic strategies.

On another hand, one of the most promising featuredimfls is their inherent capacity to selssemble into diverse nanostructures such
as liposomes, micelles, and lipid nanoparticles. These structures can be modulated into drug delivery systems that armhaolcetity,
stability, and controlled rele&s Lipidbased 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 modificatiailing
targeted deivery to specific tissues or cells, thus improving therapeutic outcomes and reducing side effects.

Furthermore, lipid mimetic models are valuable tools in understanding-tipigyinteractions at a mechanistic level. These models, such
as artificial membaines 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 formulationare active players that can be exploited to refine drug delivery strategies.
Their sefassembly capabilities and use in lipid mimetic models offer prospects for creating more effective and safer therapeutic
approaches, while providing deeper insightto druglipid 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 thetieg®rspe
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La viticultura es una actividad de gran importancia en Europa, con extensiones de cultivo superiores a 3 millofitls Hsthgéctica

genera millones de toneladas de residuos, destacando el bagazo de uva (formado por tallos, semillas y piel), cuyadaqumonvieei

severos problemas medioambientales [2]. Sin embargo, actualmente se considera un subproducto irdepesasti riqgueza 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 éxtnaspetuoso con el medio ambiente y que proponeio
extractos de elevada calidad.iAs extrac@n asistida por microondas (MAE) es una tecnielagrde y ener@ticamente nmés eficiente
que los nétodos convencionales, permitiendo un calentamientasmuniforme y con tiempos de residenciasncortos, redaiendo la
degradaadn de los polifenoles [4]. No obstante, el alto contenido en antocianinas del bagazo y su alteségrsitmlidad, requieren de
procesos menos agresivos.

El principal objetivo de este trabajo fue la evaldacde dos tratamientos hidrérmicos secuenciales (convencional y MAE) para la
extraccon de antocianinas y otros polifenoles con actividad antioxidante del bagazo de uva tinta. Los extractos obtenidos fueror
caracterizados mediante la determinégide fenoles totales (TPC), flavoresdotales (TFC) y antocianinas moricas totales (TMAC).
Asimismo, se evatusu actividad antioxidante por losétwdos DPPH, ABTS, FRAP, CUPRAC y TAA. Los resultados obtenidos revelaron
idoneidad del acoplamiento de ambos tratamientos para la recagi@m de compuestos de naturaleza fdica del bagazo de uva tinta.
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The evolving consumer focus on the hegittomoting 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 currentitdoume

market, postbiotics are gaining increasing attention for their potential health berjéfit§ermentation, a welknown ancient peservation
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 juicebleNexamples of
postbiotics include sho#thain fatty acids (SCFAS), extracellular polysaccharides, cell lysates, and \tirihs

In this work (Fig.1), orange and red grape were subjected to an alcoholic fermentation process using a yeast straingiteéntrest
influence of this metabolic process on enhancing the nutritional and bivaproperties of the fruit juices. The evaluation was performed
in terms of: (i) phenolic profiling using High Performance Liquid Chromatography (HPLC) coupled with diode array deAézYiandD
mass spectrometry (MS); (ii) wateand fatsoluble vitamm content analyzed by HPIBAD; (iii) SCFAs and organic acids content
determined via a derivatization method withr8trophenylhydrazine; (iv) betglucans content quantified using a spectrophotometric
commercial kit; (v) antioxidant activity assessed thgh colorimetric methods; and (vi) sugar levels measured by NF_@ethod.

The main results highlighted significant changes in the phenolic profiles of the primary classes of (poly)phenols stsiedo#tr
matrices. Fermentation resulted in reducedgsu 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 leveis afsijggimvic

acids. The insights frorhis 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-peattioting products.
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Fig.1. Graphical abstract

of the proposed theme.
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The recent years have witnessed an increaseatch 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 pusgattoio
producing nanocarriers (NCpfn milkderived 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, angdénappl
nutraceuticals. Nutreeuticals are foods that possess functional benefits beyond their nutritional value, such as antihypertensive,
antioxidant or antimicrobial effects.

In this work, milk faderived NC were produced using organic solvfee¢ methods [1] already used in fddechnology and loaded with
vitamin E, a powerful natural antioxidant, envisioning the development of antioxidative supplements for the food industiMCTh
presented two distinct populations, with diameters around 200 and 600 nm respectively, whichptneal dimensions for oral
administration and intestinal absorption of liplshsed particles [2]. The NC also possessed a zeta potential vaR@roV/, translating to

a good colloidal stability. Moreover, the developed NC were able to maintain thepenpies for at least 10 months of storage at room
temperature, indicating a long shdife. They were additionally found to be resistant to gastrointestinal conditions, using biomimetic
media, thus enabling the protection of more delicate molecules adtwsdigestive tract. Thein vitrobiocompatibility was also assessed,
registering norcytotoxic and norhemolytic results with concentrations of at least 2.5 mg/mL of NC. Lastly, the antioxidant capacity of
vitamin Eload NC was determined using the AB&dical scavenging and oxygen radical absorbance capacity (ORAC) assays in which the
were found to exhibit considerable antioxidant activity (Table 1). Moreover, the NC themselves also presented some draictuisn
(Table 1), indicating their pottial to be used as antioxidants and enabling the development of food additives with multiple functional
properties.

To summarize, the developed milk fd¢rived 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 dairylfased 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 TxE@r(ol/ ug) ORAC assay TxXE@(ol/ ug)
NC 0.11 0.17
NC_E 0.20 0.50
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A doenza cédcaé unha enteropafa cionica mediada polo sistema inmunitario, que se desenvolve tras a iomekiglute en persoas con
predisposian xerética[1]. O gluteé un grupo de protéas (gliadinas e gluteninas) presentes en cereais como o trigo, a cebada, o centeno
e a avea. Pese a que a prevalencia nesta doenagestumento, aé a0 momento, dinico tratamento eficag levar unha dieta libre de
glute[2,3]. Neste sentidcé prioritario buscar alternativas de prevenaoie control da doenza ao tempo que se mellore a calidade de vida
dos afectados.

Neste contexto, os polifenois xorden como unha forte ferramenta pééapobada capacidade antioxidante, antiimflatoria e pola
capacidade para unirse molecularmente coas piras do glutd4]. As proténas do glute e os polifenois son dous grupos de biéoutds

de diversa natureza e elevada variabilidade de estruturdmigas. Astornase crucial a caracterizéo das matrices alimentarias en
estudo avaliando a relaim estruturaactividade e efecto matriz como base para establecer estratexias nutricidhigiass Deste xeito,

neste traballo avaliouse a capacidade dos polifenois de millo corvo de interacriotenularmente coas gliadinas de tres variedades de
trigo autdctonas galegas (caaveiro, grandal e callobre), ambos cereais comunmente cultivados en Galicia e empregados paraa elaborac
de pan e produtos de panadar e posteriormente se avaliou o impaatesta interacéin molecular na bioaccesibilidade doéptidos
immunoxénicos formados durante o proceso de dixéstie pan.

Para atinxir obxectivos, ob#ivonse extractos proteicos das faais de trigo e de polifenois de millo corvo. Caracéeorzse osperfis
proteémicos e de compostos bioactivos (polifenois) nos ditos extractos empregando especteodeetnasas. Readimnse estudos de
interaccbn moleculatin vitro para destacar a reactividade/selectividade dos compostos felisa Finalmente, co gade avaliar o efecto
dos polifenois do millo corvo na liberénidos gptidos immunoxnicos do trigo, desuse unha formuladn de pan de trigo enriquecido
con farfia de millo corvo. Este foi dixerido mediante unha simdlatiumanain vitro e os @gptidos resultantes foron analizados por-LC
MS/MS.

Os resultados deste traballo mostraron que o millo catwm cereal con elevado contido en antocianinas, principalmente derivados de
cianidina. Igualmente salieftionse diferenzas significativas na compdasiale proteinas do glute das tres variedades de trigo testadas
que afectouareactividade dos polifenois. Ademais, comprobouse que como resultado desta inberaecieduciu significativamente a
producin de pptidos inmunoxnicos durante a simulai in viro da dixestbn humana.

Este traballo establece as bases para unha ndisade estudo que axude a comprender como os polifenois poden interferir na
imunoxenicidade dos alimentos que cofien glute axudando a crear unnede de datoditil no deséio de novos alimentos saudables,
sostibles, resilientes e inclusivos.
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O ca€ é uma das bebidas mais consumidas no mundo e apresenta uma cadeia produtiva complexa, a qual resultgdmalgera
subprodutos, de entre os quais se destaca a borra d& égqfesar de ser frequentemente descartada comddies, a borra de cé&fé rica
em compostos antioxidantes, que possuem elevado potencial bioativo. Esses compostos desempenham um papel essencial
neutraliza;@ de radicais livres, os quais &stelacionados ao envelhecimento celular eéagse de doegas conicas [1]. A incorpoigio
desses antioxidantes em produtos ca&ios pode conferir bendfios tanto para a sgle quanto para a estica. O presente estudo teve
como objetivo investigar a atividade antioxidante de extratos de borra dé wi#izando diferentes rétodos de extrgdo, a fim de
identificar o mais efiénte e aplié-lo em formulgdes cosngticas. A borra de céfutilizada, proveniente de §os 100% abica, foi obtida
num caé localizado em Bragga, Portugal. Para a élise da atividade antioxidante, foram empregues reétodos de sequestro de
radicais livres 2;Difenil1-Picrilhidrazilo (DPPH) [2] e 0 ensaio de poder redutor [3]. Os valoressgied@entrado neceséria para
reduzir 50%) foram calculados para cada amostra &estpostos ndabela 1 O extrato obido pelo método de ultrassom apresentou
os menores valores de ECindicando maior efiéncia. Esse desempenho superior pode ser afibiao fedmeno de cavitado
ultras®nica, que promove a ruptura daglulas vegetais, libertando uma maior quantidade cbmpostos bioativos. Em @&scimo, o
ultrassomé um método de extrgéo que réo utiliza altas temperaturas, o que o torna mais eficaz na pregéovde compostos com
elevada atividade antioxidante.

Tabela 1Valores de EBfgde DPPH e poder redutde diferentes extratos

Método de Extrgzo P(édéorn?g‘fnuior EG?;Z/TnL
Ultrassom 0,22+0,004 0,0060+0,0008
Macera;éo 0,30t 0,06 0,0075+0,0005
Decogo 0,27£0,08 0,0092+0,0019

Infusio 0,340,08 0,0211+0.0024
p-valuet >0,05 <0,001

aValores foram expressos coma@dia+ D.P. (n=3)O valor do p calculado a partir dadise ANOVA.
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Natural food fermentation, driven by the microbiota in raw materials, introduces complex flaamdrsiromas while offering
potential for waste/byproducts valorisation. An example ikve pomace (OP), the solid residue generated after olive oil extraction, which
poses significant environmental challenges due to its phytotoxicity. As the olivetoif sgpands, sustainable methods for the valorisation
of OP are crucial to mitigate waste management challenges. This study explores the feasibility of OP natural fermeniaoion at
temperature over 32 days (T032), through detailed chemical and miciological analyses.

Moisture and ash contents remained stable along fermentation, while protein levels rose gradually. Total fat increased from
12.1% (TO) to 14.6% (T32), as well as total fibre (from 54.9% to 57.9%, respectively). The major amirotacidsggd, leucine, and
aspartic acid) peaked at T16 (7.6, 6.9, and 6.2 g/100 g, respect®#dig.acid, the dominant fatty acid, slightly decreased from 74.2% (TO)
to 72.8% (T16), before stabilizing at 74.1% (T8d)ocopherol, the major vitamin iEoform, 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 relatigelyistabklight
increase at T32, whereas hydroxytyrosol and tyrosol contémtseased substantially throughout fermentation (4.9 and 1.5 mg/g,
respectively, T32). The ferric reducing antioxidant power (584l ferrous sulphate equivalents/g) and the 2iibhenyt1-picrylhydrazyl
radical scavenging activity (52 mg Trolox equivislg) 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,arstdliots. By
T4, alcohols and esters appearéddicating 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 fruitBydia2,
protein breakdown introdaed 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 M@ntapidly
increasedo 1.4 x 1@colony forming units (CFU)/mL by T2, indicating active microbial prolifer&isecondary growth peak was observed
at T16 (9.0 x T0CFU/mL). By T32, TMC dropped sharply, approaching zero, likely due to nutrient depletion or tup ladilchibitory
products in the culture medium.

The overall results indicate that OP natural fermentation at room temperature is feasible, resulting in significant changes o
the 32day period. The nutritional profile was enhanced by increasing proteinafat,fibre contents as well as antioxidant properties.
Volatile compound analysis reflected the different stages of fermentation. Overall, the findings suggest that fermentatibbeca
sustainable method for valorising OP, transforming it into an addede food product with improved nutritional attributes.
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Lycium barbarunt. (LB) andlycium chinenshlill. (LC), commonly known as goji, have attracted signifizgeetest from the scientific
community due to its excellent nutritional and medicinal vallieese berries are valued for their polysaccharides, phenolic compounds,
carotenoids, vitamins, and minerals, which are associated with diverse biological beinefitsling antioxidant, immunomodulatory,
hypoglycemic, antaging, and cardioprotective propertie$he cultivation of goji is expanding in Eurppégth Portuguese producers
prioritizing organic cultivation and fresh fruit commercialization to differetgigheir 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 éondireqttion.
So, more research is needed to explore LC berries compoaitidipotential in food products [3].

Sorbets are frozen desserts made primarily of water, sugar, and fruit syrup, featuring a matrix of ice crystals withém@ateddiquid

phase, with at least 25% fruit conterithey are very popular in warm climatand offer health benefits from fruits and processing
methods, appealing to healtbonscious consumers, including vegetarians and vegans. Furthermore, they provide a platform for utilizing
imperfect fruits and offer simplified production processes, whitdkes 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, carotésmtidarmh
antioxidant activity, and to explore their use in theeparation 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 incorparageftedaing
(overrun) were analysed for gdjased 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 conductedconassess
acceptance.

The chemical analysis of both berries revealed the presence of phenolic compountisi(ing GAE/g of frozen berries) and carotenoids
(26.634.7 mg of carotenoids/g of FW), underscoring their antioxidant potenfiaiong distinct sorbet formulations, therwere no
significant changes between syrups. Sorbets with equal amounts of LC/LB berries had a lower melting rate and, consetaieetly, r
their shape better, which is associated with a lower overituiile phenolic compounds were largely preservediniypreparation, the
carotenoid content in the sorbets were significantly less compared to fresh berries. Sensory analysis showed that &rsarda¢ibns
were well accepted. These results underscore the potential for using frozen goji berries akéeingte create innovative sorbets.
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Uma das principais prioridades da agricultura € assegurar a producéo de alimentos seguros e nutritivos, atendendo dadescessid
alimentares da populacdo e promovendo sistemas produtivos mais sustentaveis, que maximizem a eficiéncia do uso dos recurs
disponiveis [1]. Nesse contexto, a diversificagdo das culturas em amendoais tem como objetivo melhorar a satude do ecossistern
prevenindo a erosdo através de praticas sustentaveis, além de mitigar os impactos das mudangas climéticas e melhtadediertil

solo [2,3]. Assim, este estudo teve como objetivo avaliar as propriedadesdisio@as e nutricionais das améndoas de forma a verificar

o0 impacto gerado pela interagéo entre as culturas em diferentes condigfes ambientais de cultivo (solo semp awigpngo de 2 anos

de producdoPara a andlise fisica das améndoas, receseea um colorimetro para a avaliagdo da cor e, de um texturonTéXT plus

para avaliar atextura. A composi¢éo nutricional foi determinada através das Metodologias i®filciaAnalise (AOAC), incluindo teores

em proteinas, gorduras, cinzas, hidratos de carbono e humidade. Os &cidos gordos foram determinadwsaiografia gasosa acoplada

a um detetor por ioniza¢do de chama (EIB), e os aglcares por HPLC acoplado cordetetor de indice de refragdo (HRRG. Em
relacdo aos parametros fisicos verifiesal que, no primeiro ano de colheita as diferentes amostras de améndoas ndo apresentaram
diferencgas significativas na cor e textura. No entanto, no segundo ano, as aasendo irrigadas apresentaram uma coloragdo mais
escura em comparacao com as demais. Além disso, também foram observadas diferencas nos parametros de dureza e gomosidade
resultados demonstraram que as améndoas obtidas no primeiro ano sob sistemaudirgexpresentaram maiores teores de proteina,
sendo que as amendoeiras consorciadas com trevo e-dgdnco apresentaram diferencgas significativas entre si, nomeadamente 18 + 1

e 15,8 + 0,3g/ 100g pf, respetivamentan relagdo ao teor de gorduras, dema de regadio apresentou uma quantidade maior, tanto

no primeiro quanto no segundo ano de consorciacéo. A sacarose foi 0 Unico agucar detectado nas amostras, apresentandg@ascent
mais elevadas nas améndoas irrigadas em ambos os anos. Em relag@idasgraxos, foi detectada uma maior quantidade de &cidos
graxos monoinsaturados, entre eles o acido oleico e o &cido palmitoleico, em ambos os anos. Eestsuesiido demonstra que 0s
sistemas de culturas intercalares oferecem vantagens ndo s@marstentabilidade ambiental, melhorando as praticas de producéo, mas
também para preservar a qualidade das améndoas em condi¢Bes de estresse hidrico.
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A crescente industrializéo agicola que se tem verificado naitimas décadas tem causado um aumento significativo de excedentes,
desperdcios e perdas agroalimentares. Estas perdas verif@@amo longo do processo produdie de distribuido, comprometendo a
sustentabilidade [2]. Os Bcolos e a couvdlor estio entre os vegetais mais consumidos e produzidos no mundo dagida riqueza em
nutrientes e fitoqumicos, mas grande parte da pragho € desperdgada por péticasinadequadas e devidas exi@ncias dos padies de
qualidade (ex: dimer@®, forma, cor, apancia) [1;3]. Este estudo tem como objetivo avaliar as propriedades iomicps dos excedentes
gerados durante a prodio e/ou distribugdo de bidcolos e couvélor. As amostras de Bcolos Brassica oleraceegar. italica) e couve

flor (B. oleraceaar.botrytis, B. oleraceaar.botrytis'romanesco'B. oleraceaar.botrytis'laranja’ eB. oleraceaar. botrytis'roxa’) foram
cedidas por um armazenista local, em BragarPortugal. Foram liofilizadas e submetidas a processos deg@ixtpmr decocéo e
maceraa com etanolégua (80:20y/v). Foram ainda analisadas em termos de congdogjuimica, incluindo tocofdyis (HPLEL) Acidos
organicos (UFL@DA) e minerais (espectrofotometria de aligoratbmica). A atividade antioxidante foi determinada a&awe ensaios
DPPH (efeito de captéo de radicais livres), poder redutor e TBARS (@é#ibda peroxidaéo lipidica), e a @ividade antibacteriana foi
testada utilizando estirpes bacterianas de origem alimentar. A cfloveoxa apresentou teores elevados de tocdifier totais (2,38
mg/100g de massa seca, ms); enquanto a variedade laranja apresentou teores elevadadaeganicos totais (21,0 g/100g ms).
Relativamente aos minerais, todas as amostras apresentaram teores elevadosis&i@@t4,26,8 g/kg). Ambos os extratos de couve
flor roxa apresentaram melhor atividade antioxidante comparativamente com as restantestramoestudadas. Os extratos
hidroetardlicos de couvdlor branca, laranja e roxa demonstraram melhor atividade, com valores de cong@ntrinima inibitria (CMI)

de 0,007 mg/mL, contra a estirpe bacteriaviarsinia enterocoliticaPor outro lado, o exato hidroetardlico das amostras de écolos
apresentaram melhor atividade contra a bétia Bacillus cereyscom valores de 0,6 mg/mL. Em geral, os resultados indicam que estes
vegetais representam uma fonte promissora de compostos bioativos, evidenc@mrsga potencial e refgando a imporéncia da
valoriza&do destes excedentes agroalimentares, que podem ter diferentes gpisanaarea alimentar, humana e animal. Desta forma,
estes excedentes seriam destinados a aterros 8aog apenas emiltima instincia, o que contribuiria para a sustentabilidade e economia
circular.
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Rhus spp.comumente conhecido como sumagre, € um arbusto que perténtamilia Anacardiaceae. E amplamente utilizado como
tempero em varias cozinhas tradicionais, especialmente no médio oriente [1, 2]. E rico numa variedade de fitoquimictes;muoides,
taninos, entre outras moléculas bioativas que contribuem paraeas inimeros beneficios para a saude [3]. Este estudo teve como
objetivo a caracterizac@o proximal e quimica do fruto, bem como a avaliagdo bioativa dos extratos hidroetanolicos ddslifiagos,

caules do arbusto colhido na regido de Foz Cba, PortBgatedimentos AOAC, cromatografia, espectrofotométricos, e enisaidtso

foram utilizados para determinar a composic¢éo proximal (lipidos, cinzas, proteinas, fibras, hidratos de carbono e vétmogngugmica
(carotenoides, tocoferois e acidosrgos) dos frutos. Os compostos fendlicos e as propriedades bioativas dos extratos hidroetanélicos dos
frutos, folhas e caules foram também avaliados (a atividade antioxidante mediante os ensaios de DPPH, poder redutoreealBARS;
atividade antimicrobianaavaliada contra cinco bactérias Grarmegativo, trés Granpositivo, e dois fungos de origem alimentar. Os
resultados indicam que o fruto apresenta 12,64 g/100g de massa seca (ms) de lipidos, 3,59 g/100g ms de proteinas, 2/83mg100g
cinzas, 49 g/100g snde fibras, 35 g/100g ms de outros hidratos de carbono e apresentou um valor energético de 365 kcal/100g ms.
wStFGADEYSYdS £ OFNIOGSNRT I cen2 | dzNceraténb, ¥,4 rAg/1G0Ndszde2ocdferdN Botai§ ¢aiolde m T
acidos gordosaturados, 38% de acidos gordos monoinsaturados e 35% de acidos gordos polinsaturados. Os extratos hidroetandlicos d
frutos, folhas e caules apresentam 23,6, 22,7 e 19,3 mg/g de extrato de compostos fendlicos totais, respetivamente. O extrat
hidroetandico das folhas destacese com maior potencial antioxidante em todos os ensaiogtro. no ensaio de DPPH, apresentou
melhor atividade comparativamente com o fruto e o caule (valorgsdeCl,63, 6,04 e 4,80 pg/mL, respetivamente). No ensaio de poder
redutor, a folha também se destacou com valogd&ie 5,47 pg/mL, seguida do fruto com 5,78 pg/mL e do caule com 14,2 pg/mL. No
ensaio de TBARS a folha destasetnovamente com valores &de 2,02 pg/mL, seguida do fruto com 4,3 pg/mL e do caule com 8,61
pg/mL. Quanto a atividade antimicrobianas dolhas apresentaram concentra¢cdes minimas inibitérias (CMI) de 0,3 mg/mL aontra
Escherichia cqlBacillus cereyd.isteria monocytogenesStaphylococcus aureu§MI de 0,15 contra &almonella enterica 0,6 contra a
Yersinia enterocoliticaD caule apresentou CMI de 0,6 e 0,3 contra as estEpésrobacter cloacae E. coli e o fruto de 0,6 contra E.

coli. Na avaliacao antiflingica, o fruto apresentou @®b mg/mL contra a estirpéspergillus fungatus De mencionar que foi avaliada e

ndo se verificou toxicidade nos extratos hidroetandlicos avaliadosaracterizagdo das diferentes partes do sumagre expande o
conhecimento cientifico sobre este arbusto e abre portas para o seu uso sustentaveaéonoa indistria alimentar, agregando valor
econdmico e promovendo novos produtos funcionais e saudaveis.
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Os aditivos alimentares, especialmente os corantes artificiais, tém sido associados a diversas condi¢des patoldgicasgiesmo al
alimentares, distdrbios gastrointestiisee alterag6es comportamentais e de desenvolvimento [1]. Neste contexto, o presente estudo teve
como objetivo investigar o efeitm vivodo extrato otimizado de antocianinas obtido das folhasTdadescantia zebrinh. como uma
alternativa natural aos corantes alimentares, utilizando o model®desophila melanogastetnicialmente, a extracdo por maceracao

das folhas dd. zebrindoi otimizada utilizando o delineamento experimental BRehnken com 17 pontos, mamtdo constantes o pH e

a relacéo solidéiquido (S/L). As variaveis independentes incluiram o tempo de extragéo (5 a 120 minutos), a concentragao de etanol (0
a 100%y/v) e a temperatura (20 a 100 °C). A quantidade total de antocianinas (mg de antogfi@andeextrato) foi determinada como
variavel de resposta por cromatografia liquida de alta eficiéncia (HPLC, Dionex Ultimate 3000, Thermo Scientific). Emesdratde

ETZ foi preparado nas condi¢des otimizadas e incorporado na di€tardelangastercom até trés dias de idade e distribuidas em cinco
grupos: (1) Dieta Padréo (DP) controlo; (2) DP com 0,2 mg/mL de ETZ; (3) DP com 0,6 mg/mL de ETZ; (4) DP com 2 neg(&).Die ETZ;
com 6 mg/mL de ETZ, sendo expostas a dieta por 10 dias. Durgetéodo de exposi¢éo, a mortalidade de cada grupo foi registada,
seguida de avaliagdes comportamentais dos sobreviventes (testes de geotaxia negativa e campo aberto). Os resultadoseéngicam q
sobrevivéncia das moscas expostas a dieta suplementadeEdarfoi significativamente maior nas concentracdes de 0,2 e 0,6 M, em
comparacao ao grupo controlo. Nas avaliagdes comportamentais, obseevque, no teste de geotaxia negativa, as moscas expostas a
concentracao de 0,6 pM apresentaram uma reducao sagtifa no tempo de escalada em relagdo ao grupo controlo. No entanto, no
teste de campo aberto, ndo foram detetadas diferencas significativas no nimero de cruzamentos entre as diferentes coeselaracd
ETZ avaliadas. Embora ndo tenham sido observadbmrizes significativas na atividade motora, os resultados indicam que o extrato ETZ
ndo causa danos comportamentais as moscas, demonstrando a sua seguranca em relagdo ao comportamento locomotor. Estes resulta
sugerem o potencial da utilizagdo do extratoo entanto uma investigagdo mais profunda sera necesséaria para explorar outras
propriedades bioldgicas e possiveis mecanismos de acao.
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As antocianinas sdo amplamente utilizadas na indUstria alimentar devido as suas cores intensas, oferecendo beneficios a saul
nomeadamente como protetor cardiovasculaneuroprotecdo [1]. No entanto, a instabilidade desses compostos representa um desafio
para sua aplicacdo em larga escala [2]. As flore3. dernateaapresentam antocianinas poliaciladdes cor azul intensa, que tém atraido

a atencdo do meio cientifico [3]. Neste sentido, o presente estudo pretendeu investigar os efeitos do extrato otimizatdoidriaas

(CTE), proveniente das pétalas azuisGleternatea nas alteragdes comportamensainduzidas enD. melanogastemum modelo
semelhante a doenca de Parkinson. Para isso, foi realizada uma otimizacdo da extracdo por maceracéo, utilizando o delineamer
experimental BoxBehnken, onde o pH e a razéo sdllitpuido foram mantidos constantesnquanto as variaveis independentes incluiram

o tempo de extragdo, a concentracédo de etanol e a temperatura. A quantidade total de antocianinas foi quantificada pagcafimat
liquida de alta eficiéncia (HPLC, Dionex Ultimate 3000, Thermo Scie@itifichase nas condi¢cfes ideais determinadas pela Metodologia

de Superficie de Resposta, o CTE foi incorporado na didba delanogaste(até trés dias de idade) durante 10 dias, distribuidos em
cinco grupos: dieta padrao controlo (DPC); DPC com 0,5 mig'@IE; DPC com 1,5 mg/mL de CTE; DPC com 5 mg/mL de CTE; e DPC co
15 mg/mL de CTE, visando encontrar a concentracdo ideal para aplicagdo ao modelo semelhante a doenca de Parkinsono#\pos estt
comportamentais, incluindo geotaxia, campo aberto e analédsobrevivéncia em todos os grupos, a concentracdo de 15 mg/mL de
extrato CTE foi identificada como ideal para aplicagdo no modelo de Parkinson. Assim, o extrato de CTE na concentrag&oldéol5
testado novamente por 10 dias. Contudo, a partir deceiro 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
paraquat e grupo DPC, paraquat e CTE 15 mg/manBua exposicdo ao modelo da doenca, a mortalidade de cada grupo foi registrada,
seguida por avaliagdes comportamentais dos sobreviventes, com testes de geotaxia negativa e campo aberto. Os resultados demos
que a adicdo de CTE 15 mg/mL na dieta redparcialmente a mortalidade das moscas ao longo dos dias de tratamento, uma vez que 0s
grupos com CTE 15 mg/mL apresentaram maior mortalidade em rela¢@o ao controle. Nos estudos comportamentais;sghgae/au
administragdo do CTE 15 mg/mL reduziurapie de escalada das moscas em comparagéo aos grupos com administracéo do herbicida. No
teste de campo aberto, ndo foram observadas diferencas significativas entre os tratamentos quanto ao niumero de cruzAssamtos.

este estudo apresenta informacdes intBntes sobre o impacto da administracdo do extrato CTE 15 mg/mL na sobrevivéncia e no
comportamento locomotor das moscas.
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Astringency is perceived as a tactile and diffuse sensatianacterized by roughness, puckering and tightening in the mjth is an
essential aspect of the sensory experience in various products rich in polyphenols, such as red wine and tea. In thigdgpetsf
astringency is desirable in moderate éés. However, in other products such as fruits and vegetables, excessive astringency can lead to
consumer rejectiorf3].

Polyphenols, abundant in plaiased foods, are weknown for their health benefitproducts and are divided into three major faresi
non-flavonoids, flavonoids, and tannif@]. 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 terratea L, or butterfly pea flower, is recognized for its vivid blue color, which changes to light pink in mildly acidic solutiens wh
remaining blue in neutral or basic environments [4]. Native to Southeast Asia, this plant is rich in ternatins, a(pgg)atylated
anthocyanins [7]. Traditionally, tea made from the butterfly pea flower has been consumed for its medicinal properties\iif fét its
herbal flavor, often compared to black tea and coffee [2], the tea can also induce astringencyisvebictmonly reduced with the addition

of lemon and honey [2].

lfK2dAK &aSya2Ne |ylfeara KFra SELX 2NBR FydiK20&l yAya@RechhBismS Ay
behind astringency perception within this polyphenol gipo To address this, the study examined how compounds from butterfly pea tea
interact with different oral components at neutral and acidic pH levels. Using -bassld model that includes main oral constituents
involved in astringency perceptiorhuman sala, the mucosal pellicle, and an oral cell line #35Crhe results showed stronger
interactions with oral cells, while the presence of salivary proteins reduced these interactions. Additionally, polyplitbrigigher levels

2 F-coumaroyl residues exhited 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 thesadsbmp
binding ability wihout affecting their interaction with oral constituents.
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Phlorotanninsare 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 accoun
the degree of biotransformation they may undergo while crossing the gastrointestinal tract. Indeed, similar to what hagpdasdvi

LI Fyd LKSy2tAdax JlLraGNRAyGSadAaAyl RAISadA2yY KI & 0 S@igassisie@ gy
extraction can offer an effective strategy for protecting these compounds from the moment they are extracted until the ntloeyeste
exposed to the harsh conditions of the digestive system, providing a controlled release in more advagesa&the Gl tract.

Ly GKAa 62N] I &S dISyNkeyoloddariyisivéry iisetl-diirihgthé aquekrdicrowave extraction of phlorotannins from
Fucus vesiculosuand the resulting extracts were submitted to a simulated gastrointestinalstiiye protocol. Overall, increasing
cyclodextrin concentrations during the extraction resulted in higher extraction yields, and slight alterations in thehtotatgnnin
content. Likewise, higher concentrations of cyclodextrin resulted in reducedfdstbphlorotannins along the different gastrointestinal
RA3ISaidAz2y -éydddextBrisBowinghhie Kighest protective potential. In fact, this cyclodextrin was able to prevent close to 100%
of the total phlorotannin content loss in both oral ag@stric phases, and approximately 35% of their loss in the intestinal phase. This
ddza3Saia Iy AyONBIFrasS 2F GKS O02YLRdzyRaAQ NBaradlyOS liyekreldaBiiA RS
properties of cyclodextrins.

Finale = G KS | RyRIadéxkig was @sfed at a peskiraction stage to estimate its impact on phlorotannins stability along the
gastrointestinal tract. Interestingly, although pessttraction encapsulation reduced the total phlorotannin content lossygared with

the nonencapsulated extract, it was less efficient than the extract encapsulated during the extraction, indicating that stromsi#o-gue

host interactions are formed between phlorotannins and cyclodextrins during the extraction, possiblp due increased enthalpy
generated from the microwave heating.

h@SNI X GKAA &l d2ZR &ssifed edratiod dalildib® a viabl& apfiroach to ensure a better stability of phlorotannins
through the gastrointestinal tract, ensuring they reable 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;rinhitrieats
with appealing sensory qualitiend beneficial compounds like polyphenols and fibers. However, some polypliemgiroducts often
face negative consumer reactions due to unpleasant taste properties, particularly astringency. Astringency is a conapleatsénsge
characterizedy sensations of dryness, roughness, and puckering perceived in the Bdithile balanced astringency can enhance food
quality, excessive levels lead to consumer rejection. Beyond thekneiln interactions of polyphenols thi salivary proteins, recent
research shows that other oral components, including oral cells and the mucosal pal$iclepntribute to astringency perceptioRecent
studies suggest that polysaccharides could modulate astringency by disrupting poligshéwary protein interactions, offering promising
potential to improve sensory experiences and consumer acceptance of healthifldisdslitionally, vegetables and fruits, which generate
a large amount of waste during processing (e.g., peels and seedk) be a valuable source of bioactive compourslgh as pectic
polysaccharideghat can reduce polyphenaral component interactiorid.

Thus, this study aimed to explore the effect of various pectic polysaccharide fractions from orangmpbstapting interactionbetween
black tea polyphenols and several oral components (salivary proteins, tongue epithelial cells and mucosalgeilitééng the typical
food intake conditionsUsing an advanced and representative quaternarylzesied model of the oral cavity, interactions between black
tea extract (BTE) polyphenols and oral components, including oral epithelial celi8 (l¢ffiibe), mucosal pellicle and human saliva, were
studied. The effect of several polysaccharide fractions obtained from orange peelshiglymethyl esterified pectinfHMEP)medium
methyl esterified pectins (MMEP), lemolecular weight pectates (LMWP)gh-molecular weight pectates (HMWRjas evaluated using
this model. These polysaccharides were obtained by sequential extraction with several soletohsexhibiting distinct sugar
compositions.

This work showed evidence that orange peel pectic polysaccharides were able to decrease the interaction between blaghtraofml

and different oral components, mainly in the complete oral model (B&Ticinsalivary proteins). The results showed thae
polysaccharide’s effect can be explained by the structural features of the compounds involved. MMEP and LMWP were anastg the m
effective in reducing the interactions of catechins and catechins dimers, including theasinensins and the@favowmolecular 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 glycosylatedriptolimeteins, acidic prolingich
proteins, statherinand RB 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 pineRinus pined..), 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 adyhly valu
internationally, hovever, nut processing generates large quantities of underutilizeprbgucts, particularly shells, which account for over
77% of the nut's weightn Portugal, around 2800 tons of pine nut shells are generated each year, mostly used for biomass, yret they a
still insufficiently studied and largelynexploitedfor highervalue 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 impaatadswith the use of
synthetic agrochemicals and the incentives towards a transition to a climate neutral economy increased the demand foragidener
innovative products in this sector [2f line with this, this work aimed to evaluate the potentidl® pineanut 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 sequentiattiexts, first with
dichloromethane (E1) and next with ethanol:water (80:20, v:v) (E2) and the resulting extracts were characterizeld $ya@CHPL-C
DADESIMSn, respectively.

The E1 extract was found to be rich in fatty acids such as oleic, linokkipadmitic 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 geoagtepawere
recorded. The E2 extract, found to be rich in flavidncompounds 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 purslaoeithr reducing its length and biomass by 28% and 20%,
respectively. In ribwort plantain, E1 primarily affected seedling biomass, with notable reductions in length observedtmlyigtiest
concentration. Regarding germination rate, the E1 extract cotapleinhibited purslane germination and reduced ribwort plantain
germination by 70%, while clover germination was unaffected. Regarding the E2 extract, it enhanced root and shoot gresittasas
biomass in tomato and wheat seedlings, even at the lowestentration, although it did not influence germination rates. These findings
provide valuable insights into the valorization of this underutilizeeptnduct, aligning with the EU's goals for greener agricultural
practices, and supporting the further dgpation of pine nut shells in highalue applications.
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Os cogumelos sao ricos em proteinas, hidratos de carbono, vitaminas e minerais, com baixo teor de gordceadofearios beneficios
funcionais.A fermentacéo lactica, além de prolongar a vida util desta matriz sem conservantes, melhora as caracteristicas sensoriais
pode aumentar a funcionalidade do alimento pela formacéo ou extragcdo de compostos bioaiBJoREsiduos dAgaricus brunnescens

foram colocados em fermentagdo durante 7 dias a 20°C, usangm@bacillus plantarumapos o qual foram desidratados durante 24
horas a 40°C (cogumelos fermentados, F). Os ndo fermentados (NF) foram secos durante 72 horas (a 40°C). Para a in@srporacéo
farinhas de F e NF na magmnne foram utilizados trés niveis de substituicdo da sémola de trigo (ST), 1%, 5% e 10 %. Amostra controlc
(100% ST). Parametros de a cor, teor de humidade, pH, viscosidade e capacidade de retengdo de Agua (CRA)amxttagraciag das
particulas, tempo de cozedura 6timo, perda de sélidos, poder de intumescimento e textura foram estudados namassa crisada.cozin

O aumento na % de farinha de cogumelo (F e NF) resultou num escurecimento mais acentuado da massa, aspeciafoenulacdes

com maior teor de farinha. As massas contendo farinha F apresentaram valores de pH significativamente mais baixossé/anifibém

que as massas enriquecidas com as farinhas de cogumelo (F e NF) exibiram maior capacidade delechgneado entanto, o tempo

de cozedura e a firmeza das amostras diminuiram proporcionalmente com o aumento da quantidade de farinha, especialmente ne
amostras contendo farinha de cogumelo F. Este fendmeno foi atribuido a diluicdo do amido, corrgielesdanalises de viscosidade e
poder de intumescimento das misturas de sémola e farinha de cogumelo. A perda de sélidos durante a cozedura aumentoig@&om a ad
de farinha de cogumelo, particularmente nas formulagcdes com 10% de farinha de cogumelo Fa eatdenham sido observadas
diferengas significativas no poder de intumescimento entre as amostras. As propriedadeguisiazas das farinhas enriquecidas com
cogumelos demonstram grande potencial, havendo uma notéria melhoria de algumas proprig@atigsicas importantes para o
desenvolvimento de novos produtos alimentares mais saudaveis e sustentaveis.

Agradecimientos

A FCT/MCTES (PIDDAC): UIDB/00690/2020 (DOI:10.54499/UIDB/00690/2020) e UIDP/00690/2020 (DOI: 10.54499/UIDP/00690/AD); e Sus
LA/P/0007/2020 (DOI: 10.54499/LA/P/0007/2020); contratograma de emprego cientifico institucional de M.LD.
(10.54499/CEECINST/00016/2018/CP1505/CT0004) e BD de AS. (2021.08346.BD). L. R. a_ Ramon y Cajdi32(Re[}202d0
MICIU/AEI/10.13039/5010n Mmmnoo S LISE I | yYAnA2 9dzNRLISAI &b SEUDSY SdRbriudgalBOCTER)tpwjbtovde = O
cooperagdo 2022027 TRANSCOLAB PLUS (0112_TRANSCOLAB_PLUS_2_P).

Referencias

[1] Das, S., & Prakash, B. (2022). Edible mushrobiisitional composition and medicinal benefits for improvement in quality life. In Research and
Technological Advances in Food Science (pp38Y. Elsevier.

[2] Yadav, D., & Negi, P. S. (20Bldactive components of mushrooms: Processing effects andieailtefits. Food Research International, 148, 110599

[38] WHooz2zalltnwelz 93 {1 NJe&Ldi 132 Y aaticAddFsérmenttipr oEEdibleMMushvobnid] Thaditibn, Fednbology, D c
Current State of Research: A Review. Comprehef@veews in Food Science and Food Safety, 18(3)6695

59



ALM18

Nutritional and Antioxidant Potential of Dried Coffee Pulp from Azores: A Sustainable Approach to
Valorising Coffee B¥Products

Anabela S.G. Costd M. Beatriz P. P. OliveitaJesusSimalGandara, Rita C. Alve's

1REQUIMTE/LAQV, Dept. Chemical Sciences, Faculty of Pharmacy, University of Porto, Rua JoFg@réiteri228, 405313 Porto,
Portugal
2 Nutrition and Bromatology Group, Department of Analytical Chemistry and Food Science,
Faculty of Science, University of Vige82004 Ourense, Spain

*rcalves@ff.up.pt

In coffee production, a large portion dfy-products is discarded and left unutilized. Adding value to thesprbgucts is essential to
minimize waste and create additional income streams. Coffee pulp, produced during the first stage of wet coffee proegsbamproe

an environmental hazard ken improperly disposed of in large quantities due to its phytotoxicity and high organic load [1].

Having in view the use of this {pyoduct for food purposes this study aimed to analyse centesimal composition (by AOAC methods) [2],
sugar content (by HPEEL SD) [3], vitamin E (by HPLC) [4] and antioxidant activity (by spectrophotometric methodd)i§s] cdffee pulp
provided by Quinta do Avé Jo&o, 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 riolidhreserals

and a potentidsource of protein. A very high fiber content (~52%) is one of the highest valuable aspects of coffee pulp, most of which i
insoluble dietary fiber (~44.4%) with an important role in promoting digestive health.

With low values to total sugar content (~»%nd total fat (~1.6%) turn the use of coffee pulp an attractive ingredient for healthy food
applications.

¢KS NBadzZ Ga 2060 Ay SR ¥ gdalergisgisktiRity fRLL49 g TE/Q W) &hll BedriE Reblucingl Amtioxidant Power
(~487.47 pmol ASg dw) indicates that coffee pulp is reach in bioactive compounds as phenolic compounds (~45.9 mg CAE/g dw) an
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 pufveals 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, ttoamdoo
nutraceuticals to cosmetics. Adidinally, 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 hbl®grisa for

both economt and environmental sustainability.
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Para impulsionar bioeconomias sustentaveis, € crucial integrar materiais vegespisrdicados como recursos valiosos. Explorar suas
aplicacdes e adotar principios de economia circular sdo agdes essenciais para maximizar sua contribuico as a¢6es\meesenvol
sustentavel [1]. Neste sentido, o objetivo deste estudo censewa aracterizagdo fendlica e bioativa do extrato hidroetandlico de trés
subprodutos vegetais amplamente produzidos: casca de ceBdiani cepd..), couveBrassica oleraceh.) e courgette@ucurbita pepo

L.), assim como na caracterizagdo nutricional doetep residuo resultante do processo de extragdo. O perfil individual de compostos
fendlicos do extrato foi determinado por IMADESIMSn e a caracterizacdo da bioatividade por meio de teistastro de atividade
antioxidante (TBARS e DPPH), atividadiliatética (inibicdo da -glicosidase & -amilase) e atividade antimicrobiana (antibacteriana e
antifungica). O valor nutricional do residuo proveniente do processo de extragdo foi caracterizado em termos de cinzas, fjords
dietéticas totais, sdiveis e insollveis, e proteina bruta e total através de métodos oficiais de analise AOAC, bem como a identificacéo d
perfil de amino&cidos a partir de métodos cromatograficos. O extrato hidroetandélico da mistura dos subprodutos vegetaioeavide

perfil individual de compostos fendlicos rico em quercetina glicosiladaH[Mm m/z 625) e uma capacidade bioativa promissora,
evidenciada por uma atividade antioxidante com valores dg #&C165 + 2>g/mL no ensaiale DPPH e de 309 + 24/mL no ensaio de
TBARS. Na atividade antidiabética, obsersewma inibigdo significativa dlaglicosidase, com igde 381 + 28>g/mL. Em relacéo a
atividade antibacteriana, o extrato mostrou valores de concentragdo minimadiniébie concentracdo minima bactericida similares ao
controlo E221 (sulfito de sédio). No que concerne ao residuo da extracédo, o contetdo de fibras totais e proteinas focapmedéualas
maioritarias identificadas, com 53,6 + 2%, sendo composto prilmegrae por fibras insolluveis, e 18,49 + 1,01% para proteina real e 18,7

+ 0,7 para proteina bruta. Adicionalmente, o residuo apresentou um conteido de aminoacidos essenciais bastante prom&5@&8 com

+ 3,27 mg/g de peso seco. Estes resultados permitidentificar possiveis vias de valorizagdo para estes subprodutos vegetais, onde o
extrato e o respetivo residuo de extracdo podem ser reintroduzidos na inddstria alimentar como ingredientes com propriedades
nutricionais e bioativas, contribuindo para mRo de A¢do da Economia Circular proposto pela Unido Europeia, fesamds estratégias

RS awSaNRdz2z %SNR&¢d tIFNFY FESY RA&Z&A2ZI | @GFEAIFNI 28 STFSA(2ante®2Y0 )
processo de descarte de residupa indistria de processamento de alimentos e, desta forma, viabilizar um possivel crescimento
econdmico por parte do setor.
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El selenio (Se) es un micronutriente esencial para la salud humana, que desempefia un papel crucial como components daziivassa

y proteinas implicadas en la defensa antioxidante y la regulacion inmunitaria. En pequefias cantidades, el Se puedt rewefiinziento

y la calidad de las plantas y modular los genes que responden al es8EsSjh embargo, los alimentos vegetales cultivados en suelos
deficientes en Se contienen inevitablemente bajos niveles de este micronutriente. Este estudio eraterdar este problema al
biofortificar microvegetales de guisantBi$um sativuni..) mediante el tratamiento de las semillas con SeriElingde semillas es un
método rentable y ecolégico para biofortificar plantas comestibles, promoviendo una gerérinatforme y una rapida emergencia, lo
gue conduce a una mejora de los rendimientos en ambientes estresados.

En este experimento, las semillas se sometieron a tratamientosittepriming utilizando soluciones de 2800 uM de Se durante 6 y 12

h, con glenato de sodio como fuente de Se debido a su mayor translocacion a las partes aéreas en comparacion con el seleaito de soc
Las semillas comidro-primingy las que no recibieroprimingsirvieron de control. Tras el tratamiento, un lote de semillasaraetio a
pruebas de fuga de electrolitos, mientras que otro se cultivd en un invernadero para producir microvegetales de guisasdedéa
emergencia y los parametros morfolégicos se controlaron diariamente. Tras la cosecha, se midieron la biaheasggtyd de las raices

de los microvegetales, y se analiz6 el contenido de Se y otros minerales en las raices y las partes aéreas medianteteigpdetrom
absorcion atémica. Ademas, se cuantificaron los niveles de clorofila, azlcares solubles, @@Adao® fenoles totales y actividad
antioxidante en las partes aéreas mediante técnicas colorimétricas y de cromatografia liquida y engianadd].

El tratamiento de las semillas influyd en la emergencia y el crecimiento de los microvegetales de guisante. El trataienitogdie 6

h fue méas prometedor que el de 12 h en términos de rendimiento agronémico y acumulaciéon de biomasa por plantha&jo, exh
control sinprimingmostro la mayor tasa de emergencia. A pesar de elfmjmlingcon Se aumento significativamente las concentraciones
de este micronutriente en las partes aéreas de los microvegetales, confirmando la eficacia de esta @steatggfortificacion. Estos
resultados subrayan la importancia de equilibrar la produccion de biomasa con la acumulacion de Se para optimizar ltsspietoco
produccion, contribuyendo en ultima instancia al desarrollo de alimentos enriquecidos con Se.

Agradecimientos

Los autores agradecen a la Fundacion para la Ciencia y la Tecnologia (FCT, Portugal) y a los fondos nacionales FOAGLTIESp@IO financiero a
CIMO, UIDB/00690/2020 (DOI: 10.54499/UIDB/00690/2020) y UIDP/00690/2020 (DOI: 10.8B4#300690/2020); y SusTEC, LA/P/0007/2020 (DOI:
10.54499/LA/P/0007/

2020).

Referencias

[1] M. A. Sarifand&lavarrete et al., Horticulturae, 10 (2024) 119.

[2] F.qgin Hu et al., Plant Direct, 6 (2022) e378.

[3] A.W. Ebert, Plants, 11 (2022) 571.

[4] M. AfibarreOrtega et al., Ind. Crops Prod., 214 (2024) 118546.

62



ALM21

Otimizacao da extracdo assistida por ultrassons de compostos hypocholesterolémicos a partir de
residuos de cogumelos comerciais

Virginie Xaviet? Jonata, M. Uedj Custodio M. Roriz Miguel A. Priet@, Ricardo C. Calhelha Sandrina A. Helerlo

1CIMO, LA SusTEC, Instituto Politécnico de Braganca, Campus de Santa Apolénia, 5300
253 Braganca, Portugal
2Grupo de Nutricion y Bromatologia, Departamento de Quimica Analitica y Alimentaria, Facultad de Ciencias de Ourensiad tigversi
VigoOurense Capus, E32004 Ourense, Spain
*sheleno@ipb.pt

Rcos em compostos bioativos, os cogumelos sdo uma fonte natural de moléculas com uma vasta gama de beneficios para a sal
Nomeadamente, o ergosterol tem a capacidade de reduzir a absorcéolefsterol ao competir com o colesterol exdgeno devido a sua
similaridade estrutural. Além disso, estudos recentes identificaram estatinas em certas espécies de cogumelos. Esses, campnato
pravastatina e a lovastatina, inibem a enzima principalintese de colesterol no figado [1]. Esta dupla acéo de reducéo da absorgdo e
inibico da producgdo enddgena de colesterol pode acrescentar um valor significativo no potencial dos cogumelos na sataiakandi

Além disso, o mercado de producdo de cogloreontinua a crescer levantando uma grande questédo de sustentabilidade, uma vez que
até 20% da sua producgéo é descartada por ndo cumprir os parametros de comercializagdo, surgindo uma necessidade urgagéode in

na utilizacdo de subprodutos da inddiatde cogumelos comestiveis [2].

O projeto Mush4Chol pretende apresentar uma solucéo inovadora e promissora que consiste na exploragdo exaustnesidiebsode
cogumelos para obter extratos ricos em compostos hipocolesterolémicos para obter umddofimgue iniba tanta a sintese quanto a
absor¢éo do colesterol para diversos fins econémiEsge trabalho teve como objetivo a otimizacdo da extrac@o assistida por ultrassons
de ergosterol e estatinas, a partir de residuos de duas variedadagatécusbisporus utilizando trés variaveis independentes: tempo (t,
minutos), solvente (S, % de metanol/etanol) e poténcia (P, W), utilizanddesenho composto central circunscritom cinco niveis,
aplicando a metodologia de superficies de resposta (RSM)regugtou em 25 pontos de extragdo. O rendimento de extracéo e a
concentracdo de ergosterol e estatinas foram as respostas obtidas, tendo os corplestsilo identificados e quantificados por HPLC
UV.Os pontos étimos que maximizam o rendimentos nos postosalvo foram determinados embora se trate da mesma espécie, as
condi¢cBes para otimizar a extragdo dos compostos hipocolesteroléraicomas duas variedades de cogumelo diferiram. Ainda assim,
quer o ergosterol quer a pravastatina foram identifiaados 25 extratos obtidos.

Para representar uma abordagem de zero desperdicio, os residuos de extracdo restantes serdo reciclados como substrato rico
nutrientes para cogumelos, promovendo uma economia circular, um dos objetivos do gvhjeteglChol, no qual este trabalho se insere.
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En el contexto europeo, los paises qaeritegran tienen el propdsito de cumplir con la Agenda 2030 y con los objetivos de desarrollo
sostenible (ODS) y en los uUltimos afios se ha producido un aumento muy significativo de la demanda de informacion spaotdss im
ambientales y las acciones drejora 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 herramientafiasresde

plan de sostenilfad ambiental.

En la actualidad, un Plan de Sostenibilidad Ambiental (59 un estudio que se desarrolla con el fin de establecer objetivos medibles
y realistas que vayan superando los diversos impactos ambientales der[2agagie esté acorde con los (ODS).

Para la realizacion de un PSA, es necesario hacer una evaluacién de impacto ambiental y social, de las operacionesdg faocesos
empresa; se ha de integrar las tecnologias sostenibles, realizar una gestion eficiesteardes, posteriormente identificar los objetivos
y metas y finalmente establecer un sistema de evaluacion continua para realizar medidas del progreso hacia los objeladassta

En este trabajo nuestro propdsito es incorporar el topico de PSAiamie una actividad tedricpractica en la formacion de estudiantes
universitarios en grados de ciencias y de ingenieria. Se trata de ir adecuando el contenido, metodologia y actividadéeadas
formativas y competenciales de sus estudios. Ehadfiropuesta se trabajara con la metodologia de trabajo en equipo en el que cada
SaddzRAFYy(dS a8 AYLXAlLdzS | OGADlIYSYyGS Sy adz F LINByRML.F2S & a$ LN

Este estudio se orientard en dos vertientes de interés, la empresarial y la institucional. Como actividad previa, etdaagoctara
informacién sobre lo que es un PSA y la importancia de realizarlo, junto con diversos recursos web de apoyo, poér&ds
completando justificadamente. Se les aportard ejemplos de PSA de empresas que proponen, por ejemplo, energias renovables
sustitucion de otros tipos de energia anteriormente utilizadas. De similar manera se les mostrara ejemplos de PSisidadesvgue
proponen mejoras, por ejemplo, en los laboratorios de quimica o en la recogida de residuos.

Cada equipo de trabajo presentara un informe en el que se muestre el grado de comprension de conocimientos en gengratipsle as
tedricos y practios en este topico. Como actividad practica, cada grupo presentarad un plan de sostenibilidad ambiental con datos de un
comunidad auténoma o de una universidad, en el que debe incluirse una propuesta justificada de mejoras en términos Hiidadteni
ambiental y en relacién con los ODS.
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Macroalgae based sorbents have been explored as a more sustainable alternative technology for the removal and recdicalyRa\Eri
Materials (CRMs) [1], where Rare Earth Elements (REEs) are included. Tae s€dhés technolog implies different stages, such as the
growth and cultivation of macroalgae. Moreover, their application at the industrial level requires further knowledge afttiersprocess
under relevant industriatelated conditions, such as the presence of cotimgeions 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 technologyresemd

Therefore, the present study focused, first, on atonig 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 simultanakef

Y, La, Nd, Eu, Gd and Dy (REEs) &mmquimolar mixture also containing the classical contaminants Hg, Cd, Pb andJ/Aa Iactuca
andGracilaria graciliepplied as living and neliving biomass was evaluated. Batch sorption experiments were run for 72 h, at previously
optimized values bsalinity (10) and pH (788.0) 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 REBsd Pb were removed, generally over 80 % for living biomass.
After, to the same mixture of contaminants, liviBgacilaria gracilisvas selected to be exposed for 48 h, in a experimental design obtained
by BoxBehnken Design (BBD) of 3 factors, whereittitial concentration of the contaminants (1, 3 and 5 umol/L), mass of the sorbent
(2, 8 and 14 g/L), and concentration of nutrients (0 pug/L P /0 pg/L N; 100 pg/L P/ 500 pg/L N; 200 pg/L P /1000 pg/Bjusesd ér

their impact on the biosorption mtess. 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 specifersasfaicat

lead to high efficiencies in the adsorption of compounds, such as the removal of emerging pollutants [1]. Carbangregared by
carbonization of polymers to obtain inorgasfiee carbon with finetune properties defined by the manufacture of the polymer [2,3]. In
this study, a DLP 3D printer was used to synthesize the catboved photopolymer (developed by Etzold).#o use in the adsorption of
2-nitrophenol and 4nitrophenol (2NP and 4\P, respectively), as model pollutants. The moneditiuctured polymer (PPP) was subjected

to a thermal treatment that involved two stages: 1) psgidation (air, 308C, 6 h, 18C/min), and 2) pyrolysis gN85®C, 80 min, 4C/min),

to obtain the carbon material (CPPP). To improve its textural properties, a physical activation with steam was perfdimédahstage,
obtaining the activated carbon {8PPP). Subsequently, sorptisotherms and kinetic analyses have been carried out in an orbital shaker
(25°C, 120 rpm, 72 h) using stock solutions el and 4\NP (20200 mg/L), employing both powdered carbon materialie
characterization and yields of the materials are showhable 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 profN&s afd24\P have
revealed that the adsorption rate increes when ACPPP is used as adsorbent, reaching the equilibrium capacity at 6 h. SimiGPIpPA
material provides much higher adsorption capacities for the same initial concentratichlBféhd 4\NP (Fig.1), probably due to its higher
porosity. On the dter hand, the adsorbate has higher affinity foNP, a compound with lower solubility in aqueous media, probably due
to hydrophobic interactions between the apolar surface of the carbon aftNP2 Different models were used for fitting the sorption
isothem and kinetics. Alternatively, experiments performed with a mixture -0fF2and 4NP revealed a decrease in the adsorption
capacity for each NP compared to the single solute system, exhibiting adsorbent saturation at high concentrations. in tdditiese

of activated carbon was tested. The regeneration efficiencyMP4y using ethanol was 80% after the first regeneration cycle.

Table 1.Characterization of carbon materials and yield obtained during their preparation.

Material SSAer(m?g) C (wt.% H (wt.%) O (wt.%) 2Remaining (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

2100 (WL.%), C (WL.9%) H (WL%), N (Wt.%)C S (WL.Y%), O (Wt.%)

o 500 [_]2-NP
S 400 4 |:| 4-NP
I Y 2-NP (mix solution)
~ 300 N 4-NP (m|x solution)
o
5ol H@ﬁ LN
)
o 100 4
o
0
CPPP_A-CPPP CPPP_A-CPPP CPPP_A-CPPP
[Pollutant], (mg/L) 20 50 100

Fig.1.Adsorption capacities of CPPP an@RPP at initial 20, 50 and 100 mg/R-0§P and 4\P.
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The increasing demand for Rare Earth Elements (REE) in advanced technologies, coupled with their limited availabifitiitfooed tr
mining, has intensified the search for sustainable recovery methbddagnetic nanomaterialsuch as spinel ferrite nanopatrticles, offer
an efficient solution for REE extraction from contaminated waters, with the added advantage of magnetic separation. Hiptievadr,
operating conditions for these materials, especially in mixed REE systenaén nemaerexplored?!. This study employs Response Surface
Methodology (RSM) to investigate the sorption efficiency of M@keanoparticles under varying conditions of pld&#tand sorbent mass
(20¢180 mg/L), for a mixture of 9 REE (Y, La, Ce, Pr, NGdEUb, Dy, with individual concentrations @bmol/L), in water samples
with differing salinity levels (NaClI¢80 g/L). Response surfaces for all REE were elaborated and the example for Nd isFjgeh Tine
sorption of behavior of this elemeid representative of most other elements tested. Results indicate that a higherg@ie€Bhances REE
uptake due to favorable surface charge interactions. Total removal was observed for lower REE concentrations using 1Sbnimeyit, o
with Y being thedast effectively removed. At higher concentrations>(Bol/L), nearcomplete removal was achieved, except for Y and La.
Salinity had a minimal impact (<10 %) on sorption efficiency, attributed to the large sorbent mass employed. Additioreglinmbth
sorbent mass and initial REE concentration led to faster sorption kinetics. Desorption studies showed that the mategialseanup to

5 times without loss in efficiency. These findings highlight the potential of MaFPanoparticles for practicalgplications in REE recovery,
paving the way for future work in reaforld settings.

Removal (%)
Removal (%)
Removal (%)

Fig.1.Removal (%) of neodymium (Nd) in a mixture of 9 Rare Earth Elements byQ¥in&roparticles. Results obtained show the
removal for a pH of 4 (left), 6 (center) and 8 (right).
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Plastics are one of the most widely used materials in society, wilpid exponential increase in global production since 1950, according

to the World Health Organization (2019), making thene 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, chetitinal eeat
biodegradation, lead to the formatioof 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 variomsspelta
pesticides, pharmaceuticals, heavy metals, polychlorinated biphenyls, and polycyclic aromatic hydrocarbons), increaatnititytigir
adsorb and transport these contaminants, raising concerns about their presence in the environment [2]. In eacsntgports of MPs
presence in marine environments have significantly increased. Also, their interactions and deposition in surface wateastefesnd
wastewater, alongside their presence in bottled water have been documented [1].

Wastewater treatmat 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 hadeioewplorig
different approaches to developing an efficient, sustainable, and-effettive 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 processmgitinestinent,
efficiency, sustainability, and the possibility of reusing magnetic particles [6]. Preliminary studies were conductedypéth & MPs
(polyamide nylon 6, polymethylmethacrylate, polytetrafluoroethylene) and magnetic iron oxide nandgm(tiPs) 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 pollutarysfram

mining, refining and pharmaceutical industries, into the environment.[1] Water pollution by inorganic pollutants, inclugtagions,
oxyanions/cations, and radioactive substances, poses a significant threat to the environment, aquatic organismsyambdalth. The
toxicity, carcinogenicity, and persistence of these pollutants highlight the urgent need for efficient water remediatiegis{2]

Adsorption has emerged as one of the most promising methods, offering simpliciteféasiveness, and energetic efficiency.[3] Among

the recent advances in this field is the development of Miived Porous Carbons (MDPCs), a novel class of matdriaised through

the carbonization of MetaDrganic Frameworks (MOFs) under inert atmosphere resulting in uniform metal/metal oxide nanoparticles
distributed in the liganetlerived carbon matrix. MDPCs feature high specific surface areas, tunable pomosityxicity, and ease of
preparation. Their potential as adsorbents is further enhanced when prepared with superparamagnetic properties, enabligiicmagn
separation for practical use in water treatment systems.[4]

In parallel, there is growing interest valorising industrial waste as part of Circular Economy strategy. Solid wastes are potential recyclable
resources with enormous economic value and their valorisation into vatisked products is highly needed. Chars, obtained from the
thermal decompositin 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 wlasiteed chars offer considerable promise due toithe
availability, ecefriendly synthesis, and effective pollutant removal capabilities.[5]

This work focuses on the development of porous carbased materials derived from MOFs and industrial wastes from cork industry for
the removal of inorganic water flatants. The materials were characterised by ssliate techniques, namely FTIR, SEM/EDS, PXRD, N
adsorptiondesorption isotherms, and zeta potential analysis, allowing to confirm the successful preparation of the materials. The
adsorptive performancefahese materials was evaluated, demonstrating their potential for sustainable water remediation applications.
The durability of the adsorbents was investigated through consecutive cycles by adsalgsiomption procedures.
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Mediante el Adlisis del Ciclo de Vida (ACV) sal&a el impacto ambiental desde las materias primas hasta el final de proceso, pasando
por diferentes etapas del producto, fabricéej uso y fin de vida. Es una herramienta para evaluar y mejorar el impacto ambiental tanto
de procesos como de productofste estudio se realiza con el software SimaPro que hace una condpadilos aspectos
medioambientales de un producto sagla norma ISO 1404[1]

El nuevo reglamento europeo 2024/573 sobre los gases fluorados de efecto invernadetmffljce nuevas restricciones en el uso de
refrigerantes, de forma que los gases refrigerantes débéener un PCG inferior a 150. Este trabajo analiza la influencia de diferentes
refrigerantes, nds concretamente R4 (R410A) y R5 (R454B), que se uéitizhombas de calor geéitmicas (BCG). El primero tiene un
potencial de calentamiento global (PCG) elevado de 2088, mientras que el segundo es de 466. La @ompesims refrigerantes et
formada por distintos porcentajes de otros compuestos (Tablgug se basan en las siguientes reacciondwigas:

Refrigerante R1 : GAI + 2 HFHCHF, + HCI + K

Refrigerante R2 : 2 CHGI5 HRFbGHFs + 6 HCI

Refrigerante R3 :385Cl + 4 HFhGH.F, + HCl + 3 H

Tabla 1.Composidn refrigerantes

Composiabn R1 R2 R3
R410A(R4) 50.0% 50.0% -
R454B(R5) 68.9 % - 31.1%

Algunas alternativas transitorias al uso del R410A han pasado por refrigerantes como el R454B. La figura 1 define ehrSirigePaote
R5, que se corresponde con estémo, en funcon de los refrigerantes R1 y R3. El primer paso del ACV es defirdlisis de inventario
tanto de los componentes de la BCG como de los refrigerantes estudiados, ¥slelspavaluar las diferentes fases (funcionamiento,
desmantelamientoX) se procede al aisis de distintos sistemas. Finalmente, se lleva a cabodisia de impacto en funén o bien de
las diferentes categdas intermedias o bien de losiiias finales.

Fig.1.Definicbn de R5 en SimaPro

Name Status Comment

RS None

Materials/Assemblies Amount Unit Distributior SD2 or 25D Min Max Comment
R1 (CH2F2) 0,72345 kg Undefined 68,9% de 1,05

R3 0,32655 kg Undefined 31,1% de 1,05
Add

A partir del estudio de los diferentes refrigerantes en la bomba de caloégeiia, se haoncluido a trags del adlisis de ciclo de vida
que el menos contaminante es el R5 (R454B), especialment&rmmbs de agotamiento de la capa de ozono, con una diferencia del
200%. En otroambitos como el impacto en la ecotoxicidad marina y terredaegcidificadn o la eutrofizadn tambén se observan
ligeras mejoras entorno al 1%.
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In recent decades, biofuels from renewable biomasses have gained attention, leading to a focus on biorefineries. [1thid/ithin
framework, lignocellulosic biomass, maintpmposed of polysaccharides and lignin, offers several advantages like abundance,
renewability, ubiquity, and nogompetition with food resources [2]. Notably, Paulownia is a-fmetving tree species (up to 50 t/ha/year)
known for its high tolerance tokdotic 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 ia@ prom
alternative to traditioral 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 withirpaochuwdti biorefinery
framework. To this end, different DES formulations containing choline chloride were created by incorporating fatnaicetid acid, lactic
acid, glycerol, or ethylene glycol. The most effective DES, a combination of choline chloride and lactic acid, wasaselentedgction
conditiong including temperature, residence time, molar ratio, and ligtaesolid ratiac wereoptimized to achieve high glucan retention
in the solid phase while maximizing lignin solubilization. Under the optimized conditions, the cetlalossolid underwent
presaccharification and simultaneous saccharification and fermentation (PSSF) te@tudathanol, achieving a yield of up to 43.61 g
ethanol/L (nearly 90% yield). Additionally, the extracted lignin was characterized for purity using techniques suchlat RVIR, TGA,
and SEM. The liquid phase following lignin precipitation was arfgzdts content of oligomers and monomers, total phenolic content
(TPC), antioxidant capacity (DPPH, ABTS, FRAP), and phenolic profile usM&HBESLC
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Technologycritical elements (TCEs) such as +eaeth elements (REEs) are considered critical raw materials for many emerging
technologieq1]. Mining remains the largest source of TCEs, and its activities ar&mnesh for their significant environnmeal impact,
generating various wastes such as tailings, sludges, slimes, flue dust, and acid mine drainage (AMD). In particulars AM2 ieatbeeats

to the environment and negatively affects marine and terrestrial ecosystems due to its consideradlateof toxic elements, its acid
character and persistence (thousands of ye§2§)remaining a global environmental challengéet, AMD has a prominent concentration

of TCEs, which recovery would promote the valorisation of ABJDAmong potentially lowcost sorbent materials, macroalgae are
considered a greener, cosffective and environmentally friendly alternative with a high potential for recovering TCEs from aqueou
solutions[4].

The present work investigates for the fitsne 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 ckeract using Inductively Coupled Plasma Mass Spectrometry,
selecting the elements of economic interest. The results revealed the presence of concentrations in the orderd4am@y/L ofy REES,

Co and Ni. A comparative study of living (bioaccumulatiord dried (biosorption) macroalgae specigd/asp., andGracilariasp.) under

the original physicochemical conditions of AMD (pH 2.5, salinity 2.6 PSU) was performed and showed a negligible rerisvalr dfofic
processes and severe toxic effects such as chlorosis were observed. Adjusting the pH of AMD with NaSidllsusegarated unwanted
elements with minimal REEs loss. When in contact with thadjhisted AMD after 24 h, the bioaccumulation process showed superior
performance against biosorption. The macroalgal dosage {@.88atio V/m) was evaluated for bothilvaand Gracilariaspecies. Overall,
Gracilariasp. stood out and accumulated up to 484/g ofi REEs, corresponding to bioconcentration factors between-%32. FTIR and
SEMEDS analysis identified sulphonate, and carboxyl groups as key in bindirpeléaGracilariasp. biomass.

Overall, these results support the use of living macroalgae as the basis of an efficient, greener, and sustainable tedasilogy
incorporated in the current passive treatment systems, to value AldBtaining REEs.
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Copper (Cu) is essential to renewable technologies, particularly in wind energy, due to its high electrical conductivitstaliy. Wind
turbinesrely on 4.7 tonnes of Cu per MW for power generatitnansmission, and control systerfid. It can be estimated that about
270,000 wind turbines are currently operating worldwi@}, 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 toohesterial can be considered to manufacture wind turbine blades

in 2017 Based on this it is predicted thatore than about 600,000 tonnes of waste from wind turbine blades will exist in [2)3@opper

is listed as a critical raw material, but its finite supply and increasing demand make efficient resourcemmemtagyucia[3]. The recovery

of Cu from enebf-life wind turbines is poorly explored and most studies regarding its removal from solution were conducted in mono
element assays. Moreover, despite the evolutionreoycling technologies, such as automatic disassembly and chemical leaching, the
selective separation and recovery of individual elements, such as Cu, from complex mixtures remains a challeuyee dependence

on primary mining and its environmentahpact, 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 compéex mixtu
simulating avind turbine waste leachate.

The evaluated mixture simulated the nacelle component composition (Cu, B, Ni, Co, Nd, Dy, Pr, Gd) at two concentratibhar(d@0
10-fold diluted real concentration). Results indicated that G3DTF selectively removed:CR4alt (82% and 68% removal with increasing
concentration), while other elements were minimally removed12%), as shown in Fig. 1. Optimization of Cu removal using response
surface methodology studied sorbent dosage (0.2, 1.1, and&,gshlinity (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 Cy selaatal
solution mimicking magnet leachate, removing 55% of Cu métligible removal of other elements.

Overall, the results support the use of graphdresed materials as alternative sorbents to efficiently recover Cu from complex mixtures.
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Fig.1.Normalized concentrations {Co) 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 challengefEmEtics
industry, with products containing 685% water (up to 95% in ringdf), greatly impacts water demand. Meanwhile, tberk industry
produces large amounts of cork boiling wastewater (CB®) acidic effluent posing environmental riskat 140 to 1200 litres per ton of

cork during higitemperature processing. [2]. This study aimed to investigate CBW as a potential sowaterofor cosmetic application,
focusing on its safety, physicochemical properties, and suitability for typical formulations. The CBW sample was wadtet afibec
boiling cork planks for 48 hours in the cork industry. CBW was treated with adsorbedeptmreduce toxic contaminants, and human
keratinocyte viability was assessed after 24 hours. The main physicochemical properties (pH, conductivity, refracticenmsigx,
turbidity, DPPH scavenging activity, and total phenolic content (TPC)) wapaoed between treated and untreated samplefyng with
chromatographic profile and metal contefireated CBW was then incorporated at 40% into aimeaater cream and characterized for

pH, droplet size, preliminary stability, rheological behaviour, textlire propertiesCBW decreased the viability of human keratinocytes
compared to control water, but after treatment viability improved by approximately 20 percentage points. The treated CBWédxhi
ySdzi N} £ LI O6FT03X St SO ieiktiddifdexd .50 BdzQderdsiy bfl.80, thybidity5 NI, akDBMHradical inhibition
of about 30% and TPC > 150 mg GA/L. The treatment minimally impacted properties, although reducing phenolic compourateds indi
by lower DPPH scavenging acyivind 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,, lvoaahysh
scented, had uniform diplet size, and passed the centrifuge stability test. The consistency index and apparent viscosity (for shear rates o
0.1 to 100 8) were higher in the formulation containing treated CBW, and the firmness was similar to the base formulation. Treated CBW,
a cork industry byproduct, could be a sustainable water source for cosmetic products due to its low toxicity to human keratinocytes
(between 540%), suitable physicochemical properties, atdlity to be incorporated in a typical cosmetic formulation,intaining its
physicochemical stability.
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The noticeable generation of forest residues poses a significant risk to the environment, therefore, the pursuit of eéiefoatnanaging
these residues and providing them with a second life has become a priority. These wastes, characterized blymheiicpcomposition
and high content of cellulose, hemicellulose and lignin, have emerged as a valuable raw material in the production &f thicmingin
thermochemical treatments [1], which can be subsequently used in adsorption processes for the refn@ealcitrant pollutants from
aquatics environments.

In this study, a biochar derived from pine cones was synthesized and evaluated for the removal of three model polluiretsie|(FLX),
sulfamethoxazole (SMX) and sulfamethizole (SMZ). The iakteas initially carbonized and characterized through the analysis of its
physicochemical properties, such as Foutiansform infrared spectroscopy, elemental analysis, surface morphology or zero charge point.
Then, preliminary adsorption tests were dad 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, liglitheddnetic
characterization of the preess 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 aggpthiant, be
process primarily governed by chemisorption phenomenans€quently, it was established that this biochar can be effectively used in
environmental applications, being feasible to explore alternatives aimed at improving the adsorption process efficiendgradidgits
useful life.
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Fig.1.Removal values ithe 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 amplamentglizado, representa um contaminante emergente em efluentes, levantando preocupacdes
sobre seu impacto na saude publica e no meio ambiente [1],[2],[3]. Este estudo investiga a eficiéncia da remocéo da fa@tktentes
aquosos utilizando adsorverde base de casca de noz, um residuo agroindustrial. A metodologia inclui a preparacao do adsorvente con
ativacéo fisica e quimica, utilizando cloreto de zinco, seguida por um processo de carboniza¢do de 1,5 horas a 500%€ioe a pos
caracterizagdo dodsorvente através da avaliacdo e medicéo de: rendimento de carbonizagde sftiés acidos e bésicos, e a utilizacéo

das técnicas FTIR, TGA, MEV, EDS, DRX, e BET. Psedgdalmente a analise de resultados relacionados@aimética e equilibrio de
adsorcéo em regime descontinuo.

Os resultados demonstram que é possivel produzir um adsorvente com caracteristicas promissoras, apresentando uma fqraragao de
bem definida (vd. Fig. 1), com pidde 9,83 £ 0,48, e gruposyfilOA 2y Ad + OAR24& S ot aA02a 02Y 02y 0f
respetivamente. A andlise de DRX indica uma estrutura amorfa. O material apresenta uma isoterma favoravel para a ad&ongim do

(vd. Fig. 2), sendo capaz de remover mais de 9% %udxetina. Esta investigacédo sugere que a casca de noz pode ser uma solucao eficaz
e sustentavel para a remocédo de fluoxetina de efluentes, contribuindo para a mitigacdo dos impactos ambientais associados
contaminantes farmacéuticos. Conefd que autilizacdo de residuos agroindustriais, como a casca de noz, ndo apenas auxilia na
purificacdo da agua, mas também promove uma abordagem mais ecolégica na gestdo de residuos, aibandos principios da
economia circular.
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This research presents a novel, environmentally friendly method for extracting cellulose from eucalyptus and pine tregodasts.

The proposed protocol utilizes microwaxassisted 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 treatm@) bleaching with hydrogen peroxidex(®), and (iii) acidic
bleaching. Characterization techniques (Foutransform infrared spectroscopy, powderrXy diffraction, thermogravimetric analysis,
and differential scanning calorimetry) revealed thatlalose 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 woodsirastieep eutectic
solvents (DES). DES, known for their solubility capabilities, are promising for sustainable pulping tecH2dbgidse novel approach
replaced the alkaline treatment with alkaline DES, eliminated the need:@rlteaching, and dustituted the acidic treatment with acidic
DES. Characterization results demonstrated that alkaline DES can effectively replace the traditional alkaline treatmi¢iat Bletching
steps. While the optimization of acidic DES is ongoing, preliminatinds 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 wastepddeel
methodology, combining microwasessisted rdiation and DES, offer promising alternatives to traditional processes, contributing to a
more environmentally friendly and resoureficient pulpand paper industry.
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The daily release of high levels of carbon dioxide,@@o the atmosphere is a serious threat for the sustainable future of the Earth,
contributing to catastrophic climatehanges. The capture of géhd, subsequent, its conversion into addealue chemicals, is a valuable

and costeffective solution for the reduction of the G@vels. However, bifunctional materials that can conciliate €Pture and
conversion simultanessly under sustainable conditions are scarce and negtle@] Metal-organic frameworks (MOFs) are highly
crystalline and porous structures formed by the junction of metallic center by organic ligands. A great number-oirgaetal frameworks
(MOFs) hve shown promising results in either £&fapture or conversion, for example, the cycloaddition of @{th epoxides into cyclic
carbonateqd2, 3] Defect engineering, i.e. the deliberate creation of defects in MOFs structures increases the number of active sites,
enhancing catalytic efficiency. U is a strong candidate for defect induction, since its frameworks presents structural integrity even
containing uncoordinated cente(8, 4]

In this work, we successfully synthesized a series of defectivé®iased materials to enhance the catalytic activity of the parent-UiO

66, with reported potetial for CQ capture and conversion. The defects and improved catalytic potential were achieved through a mixed
ligand strategy, based on the mixture of different BR4Sed ligands to introduce amine and halogen groups, that theoretically facilitate
the opening of the epoxide rings. The materials were synthesized via conventional (solvothermal) and miexssistezl methods, with

the latter demonstrating a significantly lower environmental impact, as confirmed by a LCA study. Characterization teshoigass

FTIR, PXRD, SHDS, bisorption, NMR and TGA were employed to confirm the engineered defects. This approach potentially enhanced
the catalytic performance of UiG6 in the cycloaddition of G@vith epoxides to produce cyclic carbonates, withounsfigant loss of CO
adsorptiondesorption abilities and through@reenekg synthetic process.
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O ca€ é uma das bebidas mais consumidas no mundo e apresenta uma cadeia produtiva complexa, a qual resultgdmalgera
subprodutos de entre os quais se destaca a borra dé.capesar de ser frequentemente descartada comddugs, a borra de c&fé rica
em compostos antioxidantes, que possuem elevado potencial bioativo. Esses compostos desempenham um papel essencial
neutralizaéo de radicais livres, os quais a@strelacionados ao envelhecimento celular eéagge de doegas cbnicas [1]. A incorpoigio
desses antioxidantes em produtos ca&ios pode conferir bendfios tanto para a smle quanto para a estica. O presente estud@ve
como objetivo investigar a atividade antioxidante de extratos de borra dé wilizando diferentes rétodos de extrgédo, a fim de
identificar o mais efiénte e aplié-lo em formulades cosndticas. A borra de céfutilizada, proveniente de §os 100%arébica, foi obtida
num caé localizado em Bragaa, Portugal. Para a alise da atividade antioxidante, foram empregues o&tados de sequestro de
radicais livres 2;Difenit1-Picrilhidrazilo (DPPH) [2] e 0 ensaio de poder redutor [3]. Os valoressgied@€entrado neceséria para
reduzir 50%) foram calculados para cada amostra &estpostos ndabela 1 O extrato obtido pelo #todo de ultrassom apresentou
0s menores valores de BCindicando maior efiénhcia. Esse desempenho superior pode seibaflo ao fedmeno de cavitgdo
ultras®nica, que promove a ruptura daglulas vegetais, libertando uma maior quantidade de compostos bioativos. Esciwo, o
ultrassomé um método de extrgd que réo utiliza altas temperaturas, o que o torna mais eficea preservgéo de compostos com
elevada atividade antioxidante.

Tabela 1Valores de Egde DPPH e poder redutor de diferentes extratos

Método de Extragéo P%Cgorn?ge/?nuior EG?EE;LL
Ultrassom 0,22+0,004 0,0060+0,0008
Macera;éo 0,30t 0,06 0,0075+0,0005
Decocéo 0,27+0,08 0,0092+0,0019

Infusio 0,34t0,08 0,0211+0.0024
p-valuet >0,05 <0,001

aValores foram expressos coma@dia+ D.P. (n=3)O valor do p calculado a partir dadise ANOVA.
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Environmental impacts are an evgrowing concern in various industrial and economic sectors that produce wastes such as heavy metals,
pharmaceuticals, pesticides,factants, and petroleum derivatives. These substances can be classified as emerging pollutants due to their
increasing concentration in water bodies and living beingsSibe many of these substances can only be found in very low concentrations,

in miacograms per literxg/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 hormonssstnchea
(estrogen Elland17 -estradiol (estrogen E2), and synthetic hormones, such aseifinylestradiol (estrogen EE2). Endocrine disruptors
can deregulate the endocrine system of both humans and animals and, due to their nature as micropollutants, are notlefiecbved

by conventional processes in wastewater treatment plants [3].

To establish a statef-the-art in the particular field of alternative treatment methods based on adsorption, previous studies were selected
with topics such as estrogen molecules removadsorbent activation type, adsorption capacity, and best fit for isotherm and kinetic
models. Hence, a few relevant literature studies concerning biomass wastd materials are summarized in Table 1.

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

Estrogens Adsorbent Activation Adsorption capacity Isotherm Kinetic Ref.
(mglg) Model Model
E1, E2 Banana peal No activation 0.387¢ 0.420 Freundlich PSO 4
EE2 Palm kernel shell Steam carbonization 1.68 Langmuir PSO 5
E1, E2, E3 Walnut shell Pyrolysis 0.80¢ 2.80 Freundlich PSO 6
E2, EE2 Coffee waste Ca(OHy+ pyrolysis 7.584¢ 7.833 Sips General 7
E2 Rice husk NaOH + pyrolysis 3241 Langmuir PSO 8
E2 Corn straw Pyrolysis 99.8 Langmuir PSO 9
E2 Wood sawdust K:FeQ + pyrolysis 99.67¢ 133.45 Langmuir PSO 10
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In April 2024, the European Union (EU) adopted thd fivéiical Raw Materials Act (CRMA) with the aim of ensuringgél€iency in raw
materials vital to the EU's industrial ecosystem, particularly those necessary for the green and digital transitiore Blethaelements
(REESs). The EU aims to sthift paradigm from the current reliance on importing REEs from countries like China to a circular economy
where REESs can be obtained from secondary sources such as industrial and mining wastewatzsterleachate. The development of
sustainable and effient 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 lits RE &S|
material has a porous structure with high mechanical resistance and the ability to return to the original shape after campbessg
insoluble in both acidic and basic conditions. The Response Surface Methodology witBehBkzn design [3] was appliéal optimize
the biosorption of a mixture of 9 REEs (Y, La, Ce, Pr, Nd, Eu, Gd, Tb, Dy) in water at different concegralingl (48) and material
dose (2@180 mg/L). The desorption of the REEs and subsequent reuse of the sorbent was studiedyclés.

Despite the presence of naturally occurring other cations and anions in water, sucls dddNasCa ,sC& HCO® ,e5Q andl NQ ,aéhe 3D
spongin scaffold (180 mg/L) achieved 99 % REEs removal in 6 h, at pH 8. The concentrations of RiHseint tvere up to 19 times
higher than those in common apatite ores (primary source of REEs), and with a small volume of dilute acid (0l MHM®f the REEs
were successfully recovered from the material. FTIR and SEM analysis confirmed thatitherestand 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 REEstfrahcontaminated water and
highlight the advantages of their use, including efficiency, recyclability, and ease of separation from water since hmfpstrizctures
are required.
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Entre 1990 e 2017, houve um aumento de 49,9% nos casos de daEpressiundo [1]. A sertralina, um indwor seletivo de recaptgio

de serotoninag amplamente usada no tratamento de depréss ansiedadeTOCe outros transtornos [2]. Contudo, a pregandesse
fa&rmaco em corpos idricos eaguas residuais tem sido identificada globalmente, e a sua ¢émpelos métodos convencionais de
tratamento deéguaé limitada [3],[4],[5]. O processo de adsé@p surge como uma sajéo eficiente para a remg#o de micropoluentes
em aguas residuais [6]. Este estudo teve como objetivo identificar e quantificar a sertralisal @@ aquosa, assim como explorar a sua
remog&o por adsogdo usando como adsorvente cdiovativado com Zngbroduzido a partir de casca de noz.

A identificazéo da sertralina foi realizada por cromatografiguida de alta efiéncia,utilizandodgua com TFA e acetonitrila (40:60 v/v), a
um comprimento de onda de 220 nrfd cando ativado (vd. Fig. 1) foi produzido pela moagem da casca de nozdatiam ZnGIna
proporcdo de 1:1:8 (casca de noz: Zn@juag proporgdo massica) e cadnizazédo em mufla a 500C por 1,5 hora. Os resultados obtidos
incluem valores de rendimento, pkt arélise de grupos funcionais, termogravimetria, di@ de raios X e MEEDS.

O rendimento de carboniz#o foi de 52,4% e o pldcencontrado foi de 7,5A arélise de FTIR permite verificar a presema supeftie

do adsorvente dgrupos funcionais coméicoois, estiramentos de C=0, comuns em compostos com celulose e lignina, C=C presentes en
composto arondticos. O cardo ativado apresenta concenttdo de0,06 mmol/g de gruposdasicos e 0,43 mmol/g de grupésidos. Nos

testes ciréticos, o caréo ativado removeu 97% da sertralina em sdluaquosa, comprovando sua efietia e destacando uma alternativa
sustentivel para o tratamento dégua e a economia dular pela reutilizeo de resduos.

Fig.1.(a) Casca de noz rida; (b) caréio ativado com Zngl

Agradecimentos
Este trabalho foi suportado por fundos nacionais aésagla FCT/MCTES (PIDDAC): UIDB/00690(R@010.54499/UIDB/00690/2020) e UIDP/00690/2020
(DOI: 10.54499/UIDP/00690/2020); e SUSTEC, LA/P/0007/2020 (DOI: 10.54499/LA/P/0007/2020).

Refelncias

[1] Q. Liu, H. He, J. Yang, X. Feng, F. Zhao, Jousnal of Psychiatric Resear&B6 (2020) 134.

[2] R.J.Lewis, M. K. Angier, K. S. Williamson, R. D. Jobmsoral of Analytical Toxicolod/(4) (2013) 208.

[3] C. Burzio, A. Mohammadi, P. Malmberg, O. Modin, F. Persson£B, Bvilironmental Scienc® Technology, 57 (2023) 7431.

[4] W.Lin, Z. Huang, S. Gao, Z. Luo, W. An, P. Li, S. PingT¥ieFSmience of the Total Environment, 754 (2021) 142414.

[5] H.Zhang, D. Kato, M. lhara, Mtgkns, A. Johnson, J. Chen, H. Tanaka, M. lliang@ronmental Scieec& Technology, 57(16) (2023) 6444.

[6] E. FerreiPolonio, J. FedmdezNavarro, M. IborreClar, M. Alcaindliranda, J. Mendoz&ocaJournal of Environmental Management, 263 (2020)
110368.

83



AMB20

Purificacd a seco ddiodiesel etardlico através de adsogdo utilizando materiaisa base de casca de
améndoa

Melissa G. Mezzalife", Maria Carolina &gi Gome$, Ana Queiroz, Anténio E. Ribeiré, Paulo Britd
1CIMO, LA SusTEC, Instituto oliico de Bragaga, Campus de Santa Apnia, 5300253 Bragaga, Portugal
2Universidade Tecnégica Federal do ParanJardimPardso, 86812460 Apucarana, Brasil
*melissagiacomet@gmail.com

A demanda global de energia continua crescendo, devido, principalmente, ao crescimento populacional, ao desenvolvinm@ntooecon
e a urbanizg&o acelerada, ocorrendo majoritariamente nas Bomias emergentes [1]. Os combivetis baseados em pétieo e fontes
ndo renovaveis continuam dominando a fonte de energia globaléRpra distribugdo desigual dos recursos de combusts Hsseis pode
resultar em tendes geopdticas, aém de que o usalestes combusteis promove uma grande emésde poluentes na atmosfera,
incluindo gases com efeito de estufa como @xéio de carbono [2]. Nesse contextobiodiesek uma possrel alternativa para satisfazer

a demanda de energia global em substfoidos combusteis réo reno\aveis, 4 que é considerado uma das melhores alternativas para
substituir o diesel, devido a suas propriedades corvei, biodegradabilidade e origem rerwel [3].

O biodiesek produzido, normalmente, atras da regéo de tansesterificgdo, utilizando, principalmentejleos vegetais comeseis
como fonte de trigliceideos. Por outro lado, 6leo alimentar usado (OAl)umadtima alternativa de matria prima,  que é um redduo
produzido em grandes quantidades por listtias alimentares, sendo descartado, geralmente, de maneira incorreta prejudicando o meio
ambiente. Dessa maneira, o uso de OAU na préoldo biodiesel, #&m de ser begfico ambientalmente, por ser um rigkio dongstico

ou industrial, possui um custo mais baem relgéo aosdleos vegetais [4]. A purificdo do biodiese€é uma etapa importante do processo,
ja que os contaminantes presentes no biodiesel bruto, como o glicerol, trazemizmgjaos motores, sendo necéss retira-los,
possibilitando, assim, eomercializgdo do combusivel. Diversos gtodos de purificg8%b podem ser aplicados, sendo o mais comum a
lavagem conégua, que implica a gegtéo de grandes quantidades de efluentes aquososépa fim de solubilizar o glicerol e outras
impurezas contidagso biodiesel, ritodos mais susterdveis como a lavagem a seco, envolvendo a utéizale materiais adsorventes,
sdo atualmente objeto de estudo, nomeadamente atawlo aproveitamento de réduos agicolas como precursores na pragho dos
materiais adsorentes, tornando o processo ainda mais significante ambientalmente [5].

Na primeira etapa deste trabalho, o biodiesel foi produzido por meio do processo de transeg@ifitéizandodleo alimentar usado
(OAU) como mdtia-prima e hidoxido desddio (NaOH) como catalisador da ¢&a. O processo foi conduzido via rota edéica com uma
razao molardleo/etanol de 1:7,5 e uma propo#o de catalisador de 0,5% (m/m) em rga aodleo. Posteriormente, o estudo continuéar
com a prodgéo e a caractera;d de cardes ativados derivados de casca deéadpa, analisando a sua capacidade na re@ode
glicerol do biodiesel etadlico bruto, com o objetivo de atingir o paitlr de qualidade especificado pela norma EN 14214, de um @gdate
méaximo de glicerol lire de 0,02% (m/m).
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As atividades anfipicasassociadas ao desenvolvimento industrial desenfreadobaniz&&o e ao crescimento populacional exponencial
resultaram na presega alarmante de diversas suBstias, consideradas poluentes, em corpddribos. Tornotse crucial implementar
medidas de comolo e monitoramento desses compostos para mitigar os impactos ambientais e preservar a qualidade dos recursos
hidricos para as futuras gegées [1], [2].

Entre as subséincias preocupantes & os micropoluentes emergentes, um grupo de contaminantesinciei produtos de higiene,
farmacos, horminios e pesticidas. A degéo e quantificgdo desses micropoluentes exigerchicas andlficas avagadas, § que $io
encontrados em concentgdes muito baixaspg/L a ng/L). Apesar disso, esses poluentes repraseniscos considéreis ao meio
ambiente e saide humana [3], [4], [5], em especial @srhacos, § que S0 parcialmente metabolizados pelo corpo humano, e o restante
€ excretado nos sistemas a#ficos [6].

A metformina, amplamente prescrita para o tratanto da diabetes tipo 22 um exemplo de&maco encontrado cada vez mais nos
ambientes aqéticos devido ao seu metabolismo incompleto e seu uso generalizado. Relafae a metformina pode estimular a
expressio de genes ligadods vias hormonais ernfdrinas, e seus subprodutos cloradoségaia potivel m efeitos Hxicos no ambiente
aquético [7], [8].

Diversos rétodos de tratamento &m sido explorados na reméo de frmacos enaguas residuais, com a adsén se destacando como
uma tcnica eficaz. O cadw ativado, especialmente derivado de biomassa rémel; por exemplo a coga, tem atrddo atergé devido
asua eficgéncia e baixo custo na reméo de poluentes orgnicos daédgua residual, apresentado uma estrutura com atea superficial e
porosa [9].Essa abordagemén 3 oferece uma solgéo sustenéivel, como tamBm se alinha aos prifjgios da economia circular pela
utilizacdo de materiais orgnicos 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 emergatgdieshn
such as catalysts and permanent magnets used in mobile phones, wind turbines, and electric vehicl¢Ih@orsn the igh demand

for neodymium, increasing prices, supply constraints from neodyr@xporting countries, and, most importantly, the environmental and
energy challenges associated with its extraction, there is an urgent need to identify and optimise secondegg s6 this element.
Permanent magnets are a valuable source of neodymium as they are found in hard disk drives (HDDs), air conditioning caniss, an
among other devices, all of which have a limited lifespan. These magnets, commonly referred Ee8smabnets, 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 rémmovadters [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 (MaHer extracting neodymiurfrom contaminated water. By applying
response surface methodology (RSM) with the -Beknken design (BBD), statistical analysis revealed that higher nanoparticle doses
positively impact removal, while salinity has a detrimental effect. The optimal condlifar removal were determined to be an initial
neodymium concentration of 2Q0mol/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 sglsifoulating 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 pnesence
environmental samples remains unclear due to the limited number of methods available for determining various therapescirtlas
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 avdeketop a
multiresidue method for the determination of seven therapeutic classes of pharmaceuticals in mussels and red mullets.

The method studied is based on QUECHEeRS (Quick, Easy, Cheap, Effective, Rugged & Safe) extraction. In order to inmaianthe ex
several approaches were tested: Matrix solid phase dispersion (MSPD) previous to the QUECHEeRS extraction or use steaatibn in
vortex agitation to perform the extraction. Moreover, different mixtures of solvents were studied. Lastly, fdetreup step QUECHeRS
and solid phase extraction were assayed. The proposed method involves QUECHeRS extraction assisted by sonication witfuklinB SPE
cleanup, and determination of the compounds by-MS/MS (QqQ).

This method allows the simultaneoasalysis of pharmaceutical compounds in mussels and red mullets, incladiingptics, NSAIDs,
cardiovascular drugs and psychiatric drugs among others therapeutic classes. It achieved good accl2tdp)ahd precision (<20%)
with method quantificatio 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 sevtyed, such as medical
advancements, food preservation and packaging. They are an industrial alternative due to theiffedsteness, vesatility, and wide
range of properties [1].

With annual growth exceeding 400 million tons, of which 5.2% corresponds to polystyrene (PS), plastic recycling, whith curren
represents less than 10% of total production, emerges as the primary solution to mitigate environmental impacts. To kishieegdling
processes must become increasingly optimized, sustainable, and accessible, ensuring the quality of recovered polymermsisie pr
alternative is dissolutiomrecipitation recycling, which traditionally employs organic solvents but has seeking ecdriendly
alternatives, such as green solvents [2].

In this context, terpenes and their eutectic mixtures have gained importance as promising options for the dissolution Methedes

are natural compounds found in essential oils, while etitesolvents 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 tetgesesl eutectic solvents have recently gained
significant attention due to their dé®lution 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 usedvastdmo
polyethylene and polypropylen[3].

This study aims to develop a sustainable alternative for plastic dissolution using environmentally friendly-teapedéio solvents (and

their mixtures). To make the process more efficient, ageening based on th€onductorlike Screening Model for Realistic Solvents
(COSMERS) and the Hansen solubility parameters is used to identify the best solvents from the vast amount available. Based on thes
results, experimental dissolutieprecipitation studies are carriedud, 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.
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On the & of December of 2023 the Toconao vessel lost part of its cargo during a storm in front of the Northern Peetogastline. Six
containers fell overboard carrying, among other products, over 1000 sacks with polyethylene (PE), each with ca. 25 kadatpoep

LISt tSia oFfaz2 ((yz2e6y a aydNRESadEZ dnYY ¢ KA GrivinbRR a/Ufotasos e o S|
adverse weather caused many bags to open in the water. The buoyancy of the pellets allows their transport arriving rirb€adibies

and affecting the entire coastline. The spill even reached neighbouring Asturias ahd,@srents 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 \went for
decades, not only in Galicideaches but worldwide. After the spillage, a statened 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 Chevessigigte

da Corufa). Aere it was objectively assessed whether the pellets at a given beach were specific to the Toconao ship. Visual appearanc
was deemed inaccurate due to pexisting pellets in the beaches that looked very similar to those of the Toconao, thus causiryeades
confusion.

An infrared spectrometer (Spectrum 400 FTIR, Pegkimer) with a horizontal, onbounce diamond ATR accessory (Spedaolden Gate)

was used to investigate the chemical composition of a high number of pellets that looked very similar to those of the TOtomast
relevance was the presence of the Tinuvin 622 additive in the polymeric mixture, which allowed forifidesstihtion of the Toconao’s
pellets from other PE nurdles present in the samples, likely from other pollution episodes. Other polymers were alsoikeund, |
polypropylene and polystyrene nurdlgSigure 1shows 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 seawatesreomditider
to ascertain the environmental transformations they might suffer. The pellets weathered in dry conditions showed no nedeulist
However, in seawater conditions the pellets shed small, povlidlersecondary microplastics and, after rougBlynonths, 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 (Quijral(at),

and fibreglass from discarded light emitting diodes (LEDs). Unlike existing methods, which often result in signifmgnivastes and
inefficiencies (not all the raw materials are recovered), this process emphasizes both environmental and economic yiedsilityeling

the major raw materials that constitute the LEDs. Our approach optimizes the total delaminati&@dfames, utilizing Hansen solubility
parameters to select the most effective solvents. Five solvents were tested [dimethyl acetamide (DMAc), dimethyl formdfide (D
methyl ethyl ketone (MEK), dimethyl sulfoxide (DMSO) asmddthyl pyrrolidone (NMP)] nder heating conditions. Results have proven
that NMP was the most efficient solvent, originating full delamination of the LED frame. The total delamination of tlarieg®gresents

a noteworthy achievement since it allows the separation of all themeterials and their further recovery. Subsequently, we implemented

a costeffective twostage aifflow separation process, which selectively recovered 100% of Al, 80.9% of Cu, and 88.4% of fibreglass
surpassing recovery rates obtained in traditional meth¢l]. The quality of the final products recoveré&ilre 3 showed good thermal

and chemical properties, demonstrating that the delamination process does not alter the properties of the secondary raialsnater
achieved and can be reused for other apalions. Moreover, this innovation not only maximizes material recovery but also minimizes
environmental impacts, such as dust and wastewater generation.
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The proposed method offers a faster, simpler and more sustainable alternative recycling strategy to LED waste, higislipbtérdial
for largescale industrial practisedue to its simplicity and scalability. By focusing on the recovery ofuadfire materials, this work
contributes to the circular economy and supports sustainable practices in electronic waste management.
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As Plantas Silvestres Comestiveis (PSCs) crescem sem intervenc¢do humana, utilizando exclusivamente os recursoonaeisisalisp
ecossistema em que se encontramC@thmum maritimuni. (funcho marinho) e 8colymus hispanicus (cardo dourado) séxemplos

de PSCs amplamente consumidos na zona do Mediterraneo sobretudo em saladas[@-8ppRecentemente, a comunidade cientifica
tem-se concentrado nos estudos destas PSCs, nomeadamente em trabalhos que avaliam as suas propriedades terapéidioasis.

O consumo destas plantas tem aumentado gradualmente a medida que os consumidores procuram por fontes de alimentosesaudaveis
funcionais[3]. Uma das estratégias de valorizagdo destas espécies € a otimizacéo da extracdo de compdistus femguentemente
associados as suas propriedades bioativas, utilizando para isso métodos sustentaveis.

O objetivo deste estudo foi otimizar as variaveis independentes de tempo, temperatura/poténcia ultrassénica e percentatgmlde

para a extracdé assistida por calor (EAC) e assistida por ultrassons (EAU). Foram realizados 20 ensaios randomizados, com 30 g/L cc
proporcéo solido/liquido, com trés variaveis de resposta: rendimento de extracdo, compostos fendlicos totais (TPC) @efiattaisi

(TFC). As condicdes de extracéo foram para a EAC foram 1200 de etanol, de 2090 °C durante 2 90 min; e para a EAU foram de

0¢ 100% de etanol, de $500 W durante 2; 45 min[4].

Para ambas as plantas, funcho marinho e cardo dourado, a EBAGrg@onou rendimentos de extracdo mais elevados, demonstrando
também maior eficacia na extracdo de TPC (6,88 e 5,60 mg GAE/g de extrato, respetivamente) em comparag¢édo com o EAR {61 e 4,
GAE/g de extrato, respetivamente). Para a recuperagdo dedlfcentagem de solvente apresentou a variagdo mais significativa para

0 método de EAC, sendo necessério 16,2% e 49,4% de etanol para o funcho e cardo, respetivamente. No método EAUs@btiveram
maiores teores de TPC com percentagem intermediaria deokf8)4% e mesmo de 0% (ou seja, 100% de &gua), em ambas as amostras.
Relativamente aos TFC, os processos de extracdo exigiram temperaturas ou poténcias ultrassonicas mais baixas, enquaoto uma m
percentagem de etanol foi considerada necesséria p&AG@.

O modelo matematico revelese eficaz para a otimizagdo do rendimento de extragdo e do conteudo total de fenois totais no cardo
dourado utilizando a EAC. No entanto, as condi¢gfes especificas do funcho marinho influenciam os valores previstosip@araesiza
metodologia de extracéo, requerendo assim ajustes nas condi¢cdes do modelo para obter previsdes mais precisas.
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Increased berry production has led to bioresidue builfllip In this context, berry plant leaf extracts and other aerial components can be
used to prepare cosmetics ingredients due to their uniqgue chemical composition and functional proff3{8¢s}].

This study aimed to optimize ultrasowadsisted extractionfrom raspberry (RB) and blueberry (BB) pruning residues using Response
Surface Methodology (RSM). The analysis involved three factors: solvent concentration (0% to 100% ethanol/water), ¢xtea¢ida

30 min), and ultrasound probe power (20% to 10086x 500 W). The experiment used a B@hnken design with 17 randomized runs.

The optimization maximized the extract yield (dry form). For RB, the optimal conditions were 32.9% ethanol:water, 15.8, mimlte
95.7% power. For BB, the optimal conditiomere 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, -amfthamatory
activities and low cytotoxicity omon-tumor cell lines. Raspberry revealed a higher antioxidant activigy<I€70> 3 K)Yagn trolox (16
=21.50> 3 K)Yhfough the OxHLIA assay, making it ideal for an interesting potential cosmetic.

The results obtained showed that the pruning residextracts could have commercial interest for their potential application in the
cosmetic industry.
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Technological progress has been remarkable in the recent decades; however, thissptagsignificantly impacted the Earth's finite
mineral resourcesSince 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 onelugse vast streams of electronic wagjenerated every yeagontaining significant amount
of gold (Au). ICs areomposed mainly bygilica (Si@ 62%wt.) reinforced with brominated epoxy resin (148%), alongide with various
metals, including copper (Cu, 22% by wt.), iron (Fe, 1% wt.), and precious metals like gold (Au, 0.3% wt.) and SiRférviy[12].
Given its high content of Au, recycling ICs presents both an economic opportunity and an envitainneeessityln this study, we
propose a hybrid method (combining mechanical, physical, and chemical process#gjently recover Au from ICs.

The physical préreatment proposed consists in a threstep process fragmentation of the ICs using adraulic press, homogenization

of the fragmented material, and magnetic separatioto enhance the exposure of Au by removing its encapsulating silica shell. This
process resulted in an Aenriched fraction with 80% wt. of the total Au content, while otheetals, such as, Fe and nickel (Ni) were
concentrated in the magnetic fraction.

The Auenriched fraction undergoes to a hydrometallurgical step using 2.5 M HCI and 0.34 MatldGfG for 3 hours, which resulted in

an Au extraction rate of 88.6%. The resulting mimétal 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 mixaostinuous-mode adsorptiorelution assays usingn ionexchange resin

6t dzNB3I2f Ru | mcpn 0 ¢ S Mdr afsoifitibnvpkobeSsRatba floviF raté 0fJ0.225 mLémin, the resin demonstrated high
selectivity for Au over the other impurities (Au>>Zn>Sn>PhN*¥ h CS B /dz F bA F 1{f0X gAGK om:
the resin during the elution phase, achieving a purity grade of 85% (20 carats). The primary contaminants in the finalvered8a

(7.5% by weight) and Pb (4.3% by weight).

A preliminary economic analysis indicated that the method developed is economically feasible, highlighting its potentiakfaaksdale
application due to its simplicity and the high revenue of recovering Au from electronic residues in accordante witbular economy
concept. Moreover, this study demonstrates a sustainable and economically viable approach for recycling gold from Iegjncptari
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 mogiboctration of dissolved GO
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 affordablendowenance setp capable of
performing automated and periodic measurements over extended periods. The absorption spectrum of nitrates and nitrited\ih the
range was analyzed to decide which LEDs and photodetectors would be adequate for the sensing function. Sevemleaone to
optimize different sensor parameters, including the optimal optical path, which allowed the detection of nitrogen conoentwitti
higher resolution. After testing the system in a controlled environment, within a nitrogen range of(bdpr3, a resolution of 0.01 ppm
was achieved. The sensor was validated in an approximate real usage scenario by performing experiments in an aquarusalgab.Ul

The detection of CQwvas 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 variationsycaused
CQ, which indice its color change and, as a result, its light absorbance decreases/increases. This property was achieved through speci
chemical modifications of the membrane matrix. The sensor presented high accuracy and short responsestimestes in stagnant

water and only seconds in flowing waterttaining 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 thieatimmce
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 frobeothes,
additionally, it allows to obtain the absorbed light spectrum of the sample. Making use of a spectrometer, a photodetédtwo &fDs,
the sensor is able to measure forwasdattered light and 45°, 90° and 135° degree scattering. After testing tinsaein solutions of
several turbidity levels, the results suggested that absorption, forward scattering and nephelometric measurements deefsuit@er
turbidity measurements, at least up to 300 NTU. On the other hand, backscattering measureneeméyaeffective for higher turbidities,
above 150 NTU.
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Breakthrough curves are key for designing continuous flow adsorption systems, typically obtained experimentally or thidelgyig fig.

In this study, a mixture of activated carbon (AC) and geopolymers (GP) was tested in a continuous treatment systemnfavtiefe
model contaminants from waters in a singlemponent system composed of sulfamethoxazole (SMX), acetaminophen (ACill)¢ acgd
(GA). In addition, the adsorbent materials were also tested in a foaittiponent water matrix to evaluate the interactions between
adsorbates and adsorbents. Adsorption tests were conducted using 1g of GP and 0.5¢g of AC, filled with gladsebequriments were
carried out at room temperature, considering 100 mg/L for all contaminants and natural pH of the solutions. The flomtavassietmin

and controlled by a peristaltic pump. The breakthrough curves are shown in Figure 1. Basedxpetiraental data, the useful operating
times were calculated, assuming that the effluent concentration should not exceed 5% of the initial concentration [2f g@28dminutes

for ACT, 46 minutes for SMX, and 53 minutes for GA in the-oantponent gstem. A reduction in time was observed when compared to
the singlecomponent system due to faster saturation caused by competition for active sites. The useful adsorption capacities were alsc
calculated, with values of 45.7 mg/g for ACT, 9.2 mg/g for SkkK10.7 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. Biczgnclu
this preliminary study suggests that these materiaés be effectively combined and applied in tertiary wastewater treatments, as
permeable reactive barriers.
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Figure 1 Breakthrough curve for a) sing®mponent system and b) multomponent system
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Circular Economy implies strategies for waste valorization and reuse to produce-haghemproducts [1]. In this context, exhausted olive
pomace, a waste biomass derived from olive industry was usagrithesize activated carbon (AC) through slow pyrolysis, followed by
activation with C@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, consideringdle different temperature stages reached through the application of a heating ramp of
5°C/min up to 400°C and 600°C (maintained 1 hour each) and up to 800°C. Activation yattt@®in the first hour at this temperature,
followed by 3 hours in a nitrogeatmosphere, 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 solatroixture of 5,679 of sodium silicate and
2,279 of sodium ydroxide (10M), to initiate the geopolymerization reaction. The synthesis of carbon nanotubes (CNTs) was based on the
methodology of Diaz de Tuesttal.[2], by chemical vapor deposition with plastic waste as the precursor. The results obtained foaltextu
characterization are presented in Table 1. AC showed the highest surface area (527 m2/g) and a pore volume of 0.31&dm?/g, ca
advantageous for adsorption, while CNT functions effectively as a catalyst despite its lower surface arbaseé\cidareterization
aK26SR GKIFEG '/ LlraasSaasSa KAIK o6FaAalOAide omupn >Y2f k IénmonsBaed | v O
balanced acid and basic properties, with point of zero charge (pHpzc) values of 9.86 for AC, 6.9 fod Cl8ToarGP. 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 carbdh&%n#emt of 9
6.0% ash.

Table 1.Textural properties analysis for the materials

Sample SpeT (Sr:r:;gm;ir le_ Shic Viic _ Whnic Vol .
(m2g?) g’ (m?g?) (m2g?) (mmeg?) (nm) (cmPg)

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 préximas décadas, se espera un aumento en los residuos plasticos anuales que ingresan a los ecosistemas guoédicos [1],
un incremento en la transferencia de microplasticos (MP) a la biota [2]. Los MP se han vuelto omnipresentes endssinfi@mdose

en la cadena alimentaria de especies marinas y potencialmente llegando a los seres humanos [3]. En los entornos estdeitas, d
actividades urbanas e industriales interfieren con la acuicultura de mejillones, estos podrian estide®m presiones antropogénicas
significativas y afluencias de agua dulce [4]. Las dinamicas de los MP en estas areas estan influenciadas por losditags tes m
patrones de viento oceanico y el escurrimiento de areas urbanas, que son las pemcifzed de entrada de residuos plasticos en los
estuarios [5]. Debido a su naturaleza transicional, los estuarios juegan un papel importante en la concentracion y t@d@dypBrtee
manera distinta a otros cuerpos de agua. Ademas, el conocimiento dgdartamiento 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 interaccloses co
mejillones. El caso de estudio se basa en una revision exhaustiva de la literatura y en un andlisis del sistema reafipardaodemtgenes,
fuentes y sumideros de MP en los estuarios, proporcionando ideas clave sobre su dinamica.

Los resultados deatan como los mejillones en los estuarios contribuyen a la movilizacion de MP, arrojando luz sobre como estos entorno
influyen en el transporte y la distribucion de los MP. Esta investigacion amplia el conocimiento actual sobre los MRipmaop@vas
perspectivas al identificar areas propensas a la acumulacién de MP, lo que puede orientar futuras estrategias de intervédasion
regiones estuarinas. Sin embargo, abordar la contaminacidn por microplasticos sigue siendo un desafio, en gran peatéadebithda
disponibilidad de datos cuantitativos, lo que dificulta las comparaciones regionales significativas. La estandarizecufefideianes y
métodos de evaluacion de microplasticos es esencial para mitigar eficazmente los impactos @mticzode esta contaminacion.
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Wine is a complex matrix that undergoes multiple processes from grapes to the bottle, where physicochemical instabili#saryd
defectsmay arise [1]. The wine industry looks to develop safe and sustainable technologies to address these issues while firegerving
organoleptic properties [2]. Lignin has physicochemical features that are useful for removing colloids, contaminantsgramevedhted
particles from aqueous systems, including higher molecular weight, the presence of diverse functional groups, and a withdtigle
porosity. This study explores the potential of lignin as a novel clarifying agent for Port wine. Threeftligem - lignosulfonates (LS),

kraft lignin (KL), and organosolv lignin (©lgre 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 compoaitiKL 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 reducedit6®&6%
respectivelythe protein content from day 7 to day 30. LS reedd¢annin 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 shghsigdnc
anthocyanin levels. Related to the coloriigk O LINR LISNIIAS&s y2yS 2F GKS (GelLisa 2F tA3IyA
KL and OL at 100 g/hL slightly increased the b* color coordinate, contributing to a more yellowish hue. In terms of drachéhd S ost
positive impact, redaing undesirable volatiles such as isoamyl alcohol (cheesy and fusel noteshexahbl (resinous) by approximately
30%. Simultaneously, LS increased fruity and brdikdycompounds like ethyl octanoate and decanoate by up to 60%. This study proposes
asustainable approach by repurposing afopduct, offering the wine industry a new, environmentally friendly alternativecfarification.

Port Wine Chemical Composition
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Fig.1.Application of lignin in wine samples with determination of chemical composition effects.

Acknowledgments

We thank FCT for a doctoral grant from (SFRH/BD/146549/2019). This work received support and help from FCT/MCTES (DACPMDQA08/2
10.54499/LAP/0008/2020, UIDP/50006/2020 DOI 10.54499/UIDP/50006/2020 and UIDB/50006/2020 DOI 10.54499/UIDB/50006/2020), through nationa
funds. Funding: This work received financial support from FCT/MCTES (UIDB/50006/2020 DOI 10.54499/UIDB/50006/2020Yitmalfyimds.

References

[1] VernhetA. Chapter 16Red Wine Clarification and Stabilization. Red wine clarification and stabilization. Red wine technology, Academic Wegss, Else
2018.

[2] Cosme, F., FilipRibeiro, L., & M. Nunes, F. Wine Stabilization: An Overview of Defects and Treatim&thOpen, 2021.

98


mailto:*anarita@fc.up.pt

AMB3

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

Miriam Domingues Guimardég*, Marina Celant De PFAAna QueiroZ Anténio E. Ribeir Paulo Britd
1ICIMO, LA SusTEC, Instituto Politécnico de Braganca, Canfpaistdé\polénia, 536253 Bragancga, Portugal
2Universidade Tecnolégica Federal do Parana, Estrada para Boa Esperanca, km 04, Zona R«#80),d3680Vizinhos, Parana, Brasil
*miriamdominguesg@gmail.com

There is environmental concern due to the high use of oil as a primary fuel, which results in a significant emissiotingf gedies, and
one of the most promising solutions involves replacing it with biodiesel. Biodiesel is a fuel that can be preglngedaste cooking oil
(WCO) and has become an excellent alternative to ordinary diesel. A crucial stage in the production of biodiesel ix@t®pymbcess.
Among the various methods used, there are two main ones: the wet purification methodh whi&s water, and the dry purification
method, which uses ion exchange resins or adsorbents. Dry purification using adsorbents removes contaminants such eapyatet, s
traces of glycerine based on their chemical polarities and acidic and basic pespéiso, 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 biodegnddatse
generally dewed from agreindustrial 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 kaife a sp
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 fronsaktisrf@A),

rice husks (CR), olive stones (CO), wathut 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 characterizatien include
determining the point of zer@harge, 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 showin 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); 37.2686, 33.129
33.47% (for COgnd 17.69%, 21.17%,14,81% (for CW), respectively.

Table 1¢ Selected results for the characterization of prepared adsorbents.

Adsorbent pHezc Texture properties
Surface area Micropore area (m2/g) Pore volume (cm3/g)  Pore diameter (nm)
(m?/g)
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
CcO 7.24 £0.34 379.26 354.17 0.21 0.88
Ccw 8.25 +0.18 301.33 301.33 0.22 0.88
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Luminescent solar concentrators (LSCs) provide a simple anéféesive approach to harvesting sunlight. By effectively reducing the
dzYo SNJ 2F LK2G2@2t GF A0 Y2RdzZ S48 NBIdZANBR (2 0S8 Ayaiéeted &nBrgyd v
regulation context and the transition to future energfficient buildings and smart cities. [1] Among the most promising luminophores for
LSCs are carbon dots (CDs) and organic colorants. The first are known fexd¢bééntphotoluminescence features, photostability, high
aqueous dispersibility, good thermal stability, chemical inertness, and environment friendliness; the latter, for theeHdaogption
coefficient, a broad emission band, and high quantum yig#]s.

y

In our recent work,we used biomass from the microal@orella pyrenoidosi® developan unprecedented system that combines both

CDs and chlorophyll pigments. The resulting CDs present excitation and emission maxima at 472 and 526 nm, respectittedy, while

chlorophyll centers provide a secondary photoluminescence process, thus ensuring thafpiteared 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 prepériediscussed, as
well as preliminary tests regarding its application in LSCs.
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El pescado, fuente de proteinas y acidos grasos, representa actualmente el 17% de la ingesta mundial de proteinas simicoalesno
se compone de pescado fresco o procesado/en conserva. Las especies de pescado mas consumidas en Portugal sda &aidiballa
el jurel, el pulpo, el bacalao, el atin y el sable negro, lo que pone de manifiesto un importante vacio de mercado ahados @ base
de trucha. La produccion de trucha en viveros se realiza principalmente para proteger la esppeol#ar tes rios. Este estudio se centra
en la promocion, valorizacién y reutilizacion de la trucha marrén de la Estacion de Acuicultura de Boticas Parque NaBivdlezesidad
(BPNB), con el objetivo de gestionar de forma sostenible y afiadir vatoregurso endégeno de gran riqueza cultural y patrimonial.

Muestras deSalmo trutta(trucha marrén) fueran recogidas en BPNB y disecados en sus partes constituyentes, lomos, cabezas, piel, viscer
y espinas. Para evaluar el perfil nutricional de las stras de trucha, incluyendo la composicién en macronutrientes (proteinas, grasa
total, cenizas y carbohidratos), humedad y valor energético, se utilizaron los métodos de andlisis oficiales descrié@3Ar También

se llevd a cabo una caracterizacifitoquimica, centrada en el contenido en compuestos lipofilicos (4cidos grasos y tocoferoles), el
contenido en sales (NaCl) y la actividad antioxidante mediante el método DPPH.

La proteina es el macronutriente mas abundante en este pescado, seguidgmsaa Entre los compuestos individuales, se detect6 un
LINB R 2 Y A ytacaferoRySde log 4cidos oxalico y citrico en todas las muestras. La fraccion lipidica, bastante abundante, estab:
constituida principalmente por &cidos grasos poliinsaturadodek fle pescado presentaba el mayor contenido de NaCly las cinco partes
del pescado demostraron actividad antioxidante en el ensayo DPPH.

Este trabajo facilitara la aportacion de valor afiadido a este recurso endégeno mediante actividades de 1+Datldzgda®llo de nuevos
productos alimentarios basados en la trucha, asi como a la reutilizacién de los subproductos resultantes de su procasacterizacion
detallada de cada parte del pescado permitira la creacién de otros productos de val@apach nuevas aplicaciones en nutricién, salud
y otras areas, 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 habitualsepbétieria
ion sodio. Aunque presentan una buena reversibilidad electroquimica, se enfrentan a retos criticos asociadog@lssmséintesis y

a los elevados costes de produccion, lo que dificulta su produccién a gran escala [1]. En consecuencia, los estudisaenibdencion

de materiales carbonosos basados en recursos sostenibles ha ido en aumento. Entre los pieestadiados, se encuentran aquellos
derivados de la biomasa, debido a su abundancia, reducida toxicidad y facilidad de modificacion, lo que permite adaptiedadgs

a las requeridas por su aplicacion, como es el caso del almacenamiento energéiaemas, como porosidad, grupos funcionales en su
superficie o conductividad, entre otros.

Uno de los objetivos de las lineas de investigacion impulsadas desde CETIM es la obtencion de materiales carbonoatis déadtide

a partir de subproducts o residuos de biomasa. Para ello, se focaliza en identificar fuentes de materiales generados por sectores tractore
a nivel local. Sectores como el agricola, forestal, maderero, papelero o alimentario, tienen una gran importancia nGabdiaeisino

en Espafia y Europa, por lo que a través de esta estrategia se potencia el tejido industrial entre regiones dentro dekceumtopeo.

Algunos de los materiales en estudio son materiales lignoceluldsicos, serrin procedente de madera local, yetdgaseprente
invasoras, que suponen un problema para el ecosistema de la costa gallega al impedir el crecimiento de otras espeaies abtietta
obtenciéon de materiales electroquimicos, en funcion del origen del material, se aplicaron procesasndiiagado (tratamientos
mecanicos, lavados, etc.) con el objetivo de obtener un material de inicio homogéneo y con el minimo grado de impunegaisageni
reacciones electroquimicas no deseadas al introducirlas en la bateria. Tras ello, se |lewéazapdicacién de tratamientos de activacion
(mecanicos y/o quimicos) para la formacidn de estructuras porosas y favorecer la transferencia del iones durante |ascaiggayds: la
bateria. Los materiales activados y sin activar se sometieron a tiextgortérmicos, priorizando aquellos que permitiesen un equilibrio
entre el consumo energético del proceso de obtencion del material poroso, y las propiedades que el material obtenido puade ap
Estos materiales se caracterizaron figigdmicamente, electroquimicamente mediante la preparacion de electrodos y montaje de celda
tipo boton.

Fig.1.(a) Celulosa previa carbonizacion, (b) celulosa carbonizada y (c) resultados electroquimicos para semicelda ion fiitm con an
un 90% material carbwso procedente de celulosa
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CholineAmino Acid lonic Liquids (CAAILS) offer a greener alternative to traditional ionic liquids, such as those derived friciazbkuim
cation, due to their easy synthesis from natural materials and high biodegradability [1]. Additionally, thed Bolubility in aqueous salt
solutions creates favourable conditions for extraction in Aqueous-Phase Systems (ATPS), enabling the efficient recovery of valuable
biomolecules such as antioxidants and vitamins [2] and dangerous contaminants sutive®harmaceutical Ingredients (APIs) [3].

This study focuses on synthesizing novel, environmentally friendly ionic liquids based on choline, characterising thauhytsicad
properties in pure state and in aqueous solution (including liquid denditgamic viscosity, electrical conductivity, pH, ionicity and
refractive index), and conducting ternary ligdiduid equilibria assessments alongside partition studies for pharmaceutical contaminants
(amoxicillin and acetaminophen) and valuable biomolesyntioxidants and vitamins), at 298.15 K and 0.1 MPa. Specifically, CAAILs
derived from Lalanine, glycine, leucine, andskrinate were synthesized and their chemical structures were validated through Fourier
Transform Infrared Spectroscopy (FTIR) adputational predictions from Density Functional Theory.
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Exosomes, nanometric vesicles secreted by various cell types, are present in all bidlad&ahfl reflect the state of their originating
cells, making them valuable tools for early, Aauasive diagnosis through liquid biopsies. However, their small size and low concentration
in complex biological samples pose challenges for detection, nieguadvanced technological solutions. This study presents different
approaches of biosensing devices for the detection and quantification of exosomes, focusing on their application as lsidararker
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 usecttroameehécal
immunosensor, where exosomes are captured and quantified using capeeific receptors and tetraspanins, achieving high sensitivity
for exosome detection. The second approach employs ard&$8d biosensor taking advantage of the intrinsic alkegthosphatase (ALP)
activity of exosomes for their detection without secondary antibodies. In the third case, IMS is integrated with electcatiyermsensing

to amplify exosome transcripts, such as GAPDH, enabling the sensitive detection of exosaveesfiden cancer cells. Finally, the fourth
platform uses IMS combined with a peptidased biosensor, offering enhanced sensitivity and specificity by employing a biotinylated
peptide with streptavidirpolyHRP for detection. These biosensor designs detnate the potential of exosomes as biomarkers for liquid
biopsies in cancer diagnosis and monitoring. By providingefésttive, scalable, and sensitive solutions, these platforms offer significant
advantages for poinbf-care diagnostics, especiallylow-resource settings. The approaches described also highlight the versatility of the
IMSelectrochemical biosensing platform for future applications in other disease diagnostics.

Analytical chemistry, 2023, 95, 2487-2495

Biosensors and Bioelectronics 150, 111882, 2020

IMS and electrochemical
biosensor based on peptide &

antiCD63-MP

Biosensors and Bioelectronics 198, 113826. 2022 Biosensors and Bioelectronics 255, 2024, 116211

Fig.1.Schematic of four electrochemical biosensing platforms for exosome detection
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La tuberculosis (TB) es una enfermedad infecciasaada por el bacilo acigalcohol resistentéMycobacterium tuberculosigitb) y es la
principal causa de muerte en humanos por un Unico patégeno bacteriano (1.3 millones de muertes en 2022) [1]. El surgimregat® d

de Mtb resistentes a multiples farncas y extremadamente resistentes (MDR y XDR), asi como la coinfechlmabm VIH, ha convertido

ala TB en una preocupacion significativa para la salud global. Actualmente, la Unica vacuna autorizada contra lecil® dxs EblBaette

Guérin (BCG) cuya eficacia es muy variable contra la TB pulmonar en adolescentes Yeauidt080 % de proteccion) [2]. Por lo tanto,

el descubrimiento de blancos para la atenuacioriMib es crucial en el desarrollo de nuevas vacunas vivas atenuadas. Algunos estudios
han resaltado la importancia de las proteinas y transportadores de n@maben la interaccion patégermésped y la fisiologia
micobacteriana. Especificamente, MmpL7 esta involucrado en la biosintesis del conocido lipido factor de virulencia diataizero
phtiocerol (PDIM) y su translocacion a la pared celular [3]. Parpmarte, CtpF es una ATPasa tipo P de membrana involucrada en la
desintoxicacion del calcio que se activa en respuesta al estrés oxidativo, y posiblemente en la composicion de la ervioktj4q d

En el presente trabajo, se evaluaron algunas caracteristicas asociadas a la virulencia, de mutstbesrdivs genestpFy mmpL7

(aili ok §é&LIEK Y Y tefpectivamente). Asi, los mutantasi 6 k @ & [LJE k Y Ynhdptraron variacion en su morfologia colahi
rugosa en comparacion con la cepa tipo saNipH37Ryv, lo que sugiere un cambio en su perfil lipidico de envoltura. Ademas, células
completas de los mutantesi((i 6 k § & U6 k Y Y pdgsentaron menor hidrofobicidad relativa en comparacién con la cepaje
(MtbH37Ryv), indicando una menor proporcion de compuestos hidrofébicos en la envoltura celular, lo que para el caso del mutant
a i 0 k Y Ypudde ser asociado a la ausencia de PDIM. El posible cambio en la composicion lipidica de envoltura aliédadadmo

las células mutantes sobre una superficie hidrofilica de agarosa, en comparacion con las células de la cepa salvajpaifar etra
mutantea G 6 k Y Yrhdptrd un contenido de PDIM en citosol similar a la cepa salvaje, lo que indica su bissfraeumulacion al
interior celular, a ser traslocado a la pared celular. Finalmente, la no tincién citoquimica de colonias de los nfaténteg Gy LJC
a i 0 k YYtdh el colorante basico rojo neutro (rojo a gH9.8) sugiere una menor acidez en la superficie de las células mutantes,
asociada con un menor contenido de lipidos metihificados (como PDIM) en la pared y la pérdida de su virulencia.
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Conjugation of chemicals and peptides represents the-a&tblished molecular initiating event (MIE) in skin sensitization to
low molecular weight chemicals. This MIE has been successfully exploited in the development of in chemico peptideassgtyityith
the Direct Peptide Reactivity Assay (DPRA) being validated as a screening tool for skin sensitization hazard as wel ésshig@deline
(1.2, DPRA is based on the use of a fpghformance liquid chromatography (HPLC)/ultraviolet (UVedidn method to quantify the
conjugation of chemicals and peptid& 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 tpdaisge/negative results. Moreover, the
HPLC method is lab@mtensive, timeconsuming, and requires equipment that is not readily available in many laboratories, always
requiring expert personnel. To overcome such limitations, this work presents thdogewent of a novel colorimetric photonigcased
sensor capable of detecting skin and respiratory allergens based on a fast, simple, aeffiectise method.

The biosensor is composed of a photonic crystal (PC) and a biopdhased hydrogel. The PCiist developed by dizoating
deposition of colloidal silica particles, and is then embebbed in the hydrogel obtained by photopolymerization of thentioalsed
precursors. When the sensitizers are introduced, those react with specific chemical greapat 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 dftbtRCcaused
by interaction of the analyte with the hydrogel. The ARE2 lucferase 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 colorimesac s&pired
in 20 days.

The constructed photonic hydrogel was successfully used to detect skin and respiratory sensitizers, showing good analytic:
performance. This finding provides a prauffconcept for a colorimetric sensor for visual detectiorsersitizersand 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 stiteuhasc gluten, found in wheat, rye, barley,

and other cerealg causing changes in the intestinal mucosa and a perturbation of the homeostatic state of cells, in genetically predisposec

individuals [1]. In most recent years, CD has begun to be seeretesvant 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 agséhc@izd
the exact onset of the disease and the facttirat trigger gluten intolerance in susceptible patients remain largely unknown.

Recent studies have shown that specific gluten peptides, which are rich in glutamine and proline resaugiag high resistance to
digestion by gastric, pancreatic, amttestinal enzymeg, can directly promote structural and functional changes in intestinal cells, by

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

changes in cells assated with CD are performed using human intestinal epithelial cell lines, such as the Catwawing interesting
results regarding the proxidative effects of gluten protein digests. Previously we evaluated the glathrced redox perturbations in
two intestinal epithelial cell systems (Ca2anonoculture and Cae®/HT23MTX ceculture) [3] and these results confirmed the necessity
to increase the complexity of the cell systems used, either through the addition ehfftasmmmatory cytokines or use of imma cells,
with the main goal of achieving a more biologically representative model to use-ial&Bd studies.

Therefore, in the presented work we performed experiments in €aead Cac@/HT29MTX ceculture models with either an external
cytokine pretreatment (IFN) - representative of the adaptive immune responser implementing innate immuneelated cells into our
cell model, in a nonlifferentiated state (THR cells in suspension) and differentiated into macrophbige cells, accessing the aurity
and redox state perturbations in cells challenged with gluten protein digests. The results obtained indicate that (lijpadtérigyjmune
related cells in epithelial cell models can be an important upgrade for in vithela®2d studies, (2) thencubation with gliadins resulted
in transient perturbations in the cell redox state and (3) the epithelial disruption caused by gliadins is a key aspectribfag allowing
immunogenic peptide to enter the lamina propria, which in turn propagatesrifiammatory response in cells (through the innate and
adaptive pathways).
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The COVIR29 pandemic has resulted in a persistent health challenge known asCEB&ID Condition (PCC) [1], characterized tmpsyms
lasting at least three months after the initial SAB®/2 infection and potentially persisting for several years. While studies on PCC using
lipidomics and proteomics have been conducted, these methods are costly anddimseming. The comprehenmsi analysis of UVIS
NIRMIR spectroscopy [2] is explored here as an alternative for the rapid and cheap diagnosis and quantification of theo§&@@ty
Blood samples from 65 PCC patients, previously analyzed in lipidomic and proteomic studiegjtaleagnples 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\US region, particularly between 2800 nm,correlating strongly with patient
symptoms. Unsupervised clustering algorithms of the spectra performed on this region effectively differentiated betweetoastinp

and symptomatic patients, aligning well with clinical symptom severity. Comparativesanalith proteomic and lipidomic studies
indicated that UWIS spectroscopy captures clinically relevant biochemical information. The results of the model developed to quantify
the severity of PCC demonstrated robustness with new patient data, unders¢bengethod's potential as a rapid, neénvasive, and
costeffective diagnostic tool. This study highlights the strengths of spectroscopic techniques, suggesting their suitabilitysforead

clinical application in diagnosing and monitoring PCC, arghasizes 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 throughohistory 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 issied wotinlgrowing
environmental awagness, 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 datedrise
potential of prebiotic biosurfactants produced by certain lactic acid bacteria in skin care applications [4]. Therefore| tighi®avork

is to study the cytotoxic effect of biosurfactants obtained from two differérictobacillistrains for dermal appiations. First,
biosurfactants ol actobacillus pentosusere produced by fermentation under two different synthetic culture media: one in MRS broth
and the other in a costompetitive culture media based on corn steep liquor (10 g/L) and yeast extragi (1€upplemented with glucose

(11 g/L) and xylose (18 g/L) at°81 pH 5.85, for 48 h. On the other sitactobacillus paracaseias fermented in a simulated MRS broth,
replacing glucose with lactose (20 g/L) at@G7pH 7, for 72 h. After fermentatiothe biomass oLactobacillistrains was recovered by
centrifugation, and the biosurfactant extracts were obtained following the protocol described in previous works [5]. Ttieterioine

the cytotoxicity profile, human dermal fibroblasts were treatedhwthe 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 redtejbwulioiedhylthiazole2-yl]-
2,5diphenyltetrazolium bromide to formazaf6]. 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 estrect fientosus

andL. paracasegrowing 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 frampentosugrown 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 pretsotitatiants

from L. pentosusandL. paracaseiproduced in MRS broth media, into cosmetic products at the concentrations testeid istudy.
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Methicillin-resistant S. aureus (MRSA) infections are a major public health concern, particularly in the context of-hogpitatl
infections, beilg associated with high rates of mortality. The production of bacterial pore forming toxins (PFT) such as alpha hemolysir
(Hh) plays an important role in MRSA pathogenicity. Notably, a role of extracellular vesicles (EVs) as part of the innateystemune

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 hemdlysiBytdtoxicity assays were
carried out against the-B29 mouse fibroblast cell line, employing commercially avail8beureusih , and LC50 values were determined.

S. aureusil was found to have an LC50 of 174 nM in complete medium and 72 EMdepleted medium, confirming that EV depletion
promoted Hh mediated cell death.Then, EVs secreted from HEK 293T cells were isolated using weak anion exchange chromatography a
caracterized through biophysical and biochemical methodologies.

Isolated EVs were found to dramatically inhibit the pore forming activity bf ting permeabilization assays of botB29 cells and giant
unilamellar vesicles (GUV). Importantly, modification of lipid composition of isolated EVs was found to potentiate ribatklization
efficacy of these vesicles, further validating the potential of EVs in the framework of antivirulence therapeutic stfatedyiegresistant
bacterial infections.
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The European Union is the leading producer, consumer, and exporter of olive oil, producing 67% of tealveeldil, being Spain, Italy,
Greece, and Portugal the main producers [1]. This high production rate of dliyenerates 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 provenrtimaillcor
wastewater sludge (CMWS) is an interesting source of biosurfad@lntwhich 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 éighotont
nutrients in OMWS, that can promote the growth of migrganisms, 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 procesataasimngd o
phosphate buffer saline (PBS) (see Fig.dingithe protocol established by Bustos et al. §8]d subsequently subjected to dialysis with
membranes. Surfactant properties of the biosurfactant extract under evaluation were measured in terms of surface tension wate
reduction, using a tensiometer REasyDyne, with a 1.9 cm platinum Wilhelmy plate, frotd$&RScientific. These results were compared
with the TS and CMC valuekthe celtbound biosurfactants of lactic bacteria [4], and the extracts obtained from CMWSmdoform
following the potocol 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 véthethe
provided by the biosurfactant extract produced from CMWS in previous works [5], but, in the case of biosurfactants prgdacéd b

acid bacteriabetter CMC results were achieved, reducing it from 0.4 g/L to 0.27 g/L [4]. Based on this prelimingrit sardbe concluded

that OMWS can be a potential source for obtaining more environmentally friendly biosurfactants contributing to reducebitwe car
footprint of chemically synthetized surfactants.

A

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-resistantStaphylococcus aureMRSA) infections are a major public health concern, particularly in the context of hespital

acquired infections, being associated with high rates of mortality. The production of bacterial pore forming toxins (RFEE) apba

hemolysin (H1) plays an important role in MRSA pathogenicity. Notably, a role of extracellular vesicles (EVs) as part of the innate immun

system, and more specifically as decoys to sequester and inactivate bacterial toxins has been recently proposed [1].

Inthis work, we aimed to quantify the efficacy of EVs in inhibiting the toxici§. aureuslpha hemolysin (H). Cytotoxicity assays were
carried out against the-829 mouse fibroblast cell line, employing commercially avail@bkureusih , and LC50alues were determined.
S. aureusih was found to have an LC50 of 174 nM in complete medium and 72 nMdeit&ed medium, confirming that EV depletion
promoted HM mediated cell death. Then, EVs secreted from HEK 293T cells were isolated using @reakarnge chromatography and
characterized through biophysical and biochemical methodologies.

Isolated EVs were found to dramatically inhibit the pore forming activity'ofi$iing permeabilization assays of botB29 cells and giant
unilamellar vesies (GUV). Importantly, modification of lipid composition of isolated EVs was found to potentiate"theutfalization
efficacy of these vesicles, further validating the potential of EVs in the framework of antivirulence therapeutic stfatedyiegresistant
bacterial infections.
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Toxoplasmagondii is a parasite that affects approximately otierd of people worldwide[l]. This pathogen is responsible for
toxoplasmosis, posing significant health risks to certain populations, namely immunocompromised individuals and pregnarftljvome
Despite the widespread nature of this infection, an effective vaccine for human use remains elusive. Recent research rhas show
encouraging results using nanotewlogy, a cuttingedge approach, for the creation of an effective immunization against toxoplasmosis

[2].

This research aimed to develop an optimized nasal vaccine adaiggindiiusing polylactico-glycolic aw (PLGA) nanoparticles (NP)
containingT. gondiisonicates (NF'gS) 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 dygtarsialtering. The encapsulation efficiency of

TgS by NPs (NRyS) was determined by lowry assay aneMiB/spectroscopy. Severalvitrotests were conducted to assess the biosafety

and biocompatibility of the nanoformulation. Cell viability and perni@atvere 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) expresienmivere, d

using mouse bone marrowerived dendritic cells (BMBE

The NPTgS characterization showed a size of 207 nm, a polydispersity index of 0.227, indicating a relatively uniform sizewistribut
zeta potential of-14 mV, suggesting moderate stability, and an encapsulation efficiency of 55%. No tootic wiee 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 sucoessitaty pe
a monolayer of RPMI cells, suggesting a good potential for intranasal delivery. Further, asimgcrgaiake othe NPs by BMDC was
shown over 24 h. Additionally, NPs treatment induced a significant increase in the MHCII expression but not of CD8O be&D&#ta
indicate that the developed NP present appropriate chemical and physical charactgiisbsafety, antiocompatibility, and were able

to cross arin vitromodel of the nasal epithelium and be internalized by antigeasenting cells, which is determinant for the development
of an effective immune response agaifistgondiinfection.
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The burden of cancer on society is a significant concern, causing massive pressure on individuals, families, and maltbeysteping
alternative strategies for enhanced therapeutic efficacy is of utmost urgency [1]. By combining differenssiatggy treatments [2, 3],
namely Starvation Therapy (ST) and Chemodynamic Therapy (CDT), this work involy®sheddction and glucose consumption using
glucose oxidase (GOx) immobilised onto thermally exfoliated graphitic carbon nitrideT)G@Nowed by the generation of highly toxic
hydroxyl radicals via Fenton reactions. This synergetic system will allowréhgon 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 GGNOX, initial pH and Iron concentration on the glucdsgradation rate was studied
using the Central Composite Design (CCD) of experiments. Under the optimal conditions (16 mgra&GxNhitial pH of 4.9, and 10
mM of Iron), the glucose degradation rate was 0.17 mMentiim addition, through the CCD meithology, the amount of GGIWGOXx was
considered the most significant variable. Compared with the experimental trial without added Iron, combining the two theeapeled

a higher glucose degradation rate, highlighting the synergetic effect between STRR. Considering the promising results obtained,
GCNT will be further directly modified with Iron precursors to create a novel and integrated biocatalyst for the treatmentef ¢gigure

1).

Figure 1.Schematic representation of GANGOXx bioconjgate for the combined use in ST and CDT.
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Pharmaceuticacompoundsare often resistantto traditional biologicaldegradationprocessesand consequently,advancedoxidation
processegAOPshavearisenasa treatment alternative. The presentstudy validatesthe usageof the metal organicframework (MOF)
NH-MIL-101(Fe)as a suitable catalystfor AOPshighlightingthe positive propertiesof these materialssuchas catalyticactivity due to
metal contentand high stability [1]. ThisMOFattained an excellentperformanceon venlafaxinedegradationusingperoxymonosulphate
(PMS)asan oxidizingagent, defeatingthe degradationperformancewhen comparedto peroxydisulphatgPDS)hypochlorte (HC)and
hydrogenperoxide(H:O,). Moreover,the degradationrate synergisticallyncreasecdoy couplingvisiblelight radiation.

Theprocesswasfurther studiedin terms of PMSconcentrationand MOFload, with completedegradationof venlafaxine(5 ppm) being
achievedn 5 minutes. Theprocesswasvalidatedby treating surfacewater and urbanwastewater,causinga detriment of lessthan 16 %
due to the complexityof the matrixes.Moreover, NH-MIL-101(Fe)alsoexhibited high stability, withiron leachingbelow 0.03 ppm, and
remainedreusablefor up to five batcheswith only a 20 %decreasen performancein the final batches(Figurel). Adeepcharacterization
of NH-MIL-101(Fe)was performed, being possibleto explainits good catalyticperformance,and its high crystallinity,the presenceof
activefunctionalgroupshomogeneouslylistributedthroughoutthe surface ahighelectrochemicaactivearea(447mF/cn?) andanacidic
point of zerocharge(3.03)that avoideda strongvenlafaxing(neutral) adsorpion. Thiswork opensa path for the efficient applicationof
m5 min m10 min

AOP4o real scenarios.
| ]I II II
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Figurel. Venlafaxinedegradationafter 5 and 10 min of the photo-PMSprocesswith 2.5mM of PMSand 0.1 g/L of NH-MIL-101(Fe)
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Finding new strategies for the synthesis of sulfonylaniline compounds is crucial for drug development, as these molgeuésptatant

role in the pharmaceutical industry. Theost common method for preparing these compounds involves photoreddalyzed reactions

using iridium complexedlwhich present certain disadvantages, such as lack of recyclability. Covalent Organic Frameworks (COFs), a cla
of crystalline porous potyers, are gaining significant attention in the field of (photo)catalysis due to their exceptional performance and
recyclability in organic transformatiof®.In this work, we evaluate, for the first time, the use of different COFs as photocatalysts to
syl KSaAT S &dzZ FayetlyAtAyS O02YLRdzyR& dzy RS NkelRdnanimé QBFy derivad frans TFE y 3
(2,4,6triformylphloroglucinol) with BTD4(7-bis@-aminophenyl)2,1,3benzothiadiazole) or TR @A-diaminop-terphenyl). In the case of
TFPBTQ three different isomers with different packing (AA, AB, and ABC) were obtéifidd: catalytic activity of FRBTDwith packing

AA surpassed that of the other TBFD isomers, achieving up to 90% yield and complééetbaty for the formation ofN,N,4trimethyl-
2-tosylaniline under blue LED light (centered at 465 nm). In contrast, the AB isomer produced a 35% yield, and only trasensm®un
observed with the ABC stacking forfthe photocatalytic performance of hCOF was further evaluated under green (525 nm) and orange
(595 nm) light, achieving yields of up to 93% and 87%, respectively. In comparisar) TAR) exhibited photocatalytic activity under
blue and green light, with yields of 89% and 93%, respdgtibet only 23% under orange light. Additionally, we studied the recyclability

of TFRBTD(AA), which maintained consistent yields over five cycles at all wavelengths employed, highlighting its potential asblsustai
and efficient catalyst for thesg/pes of compounds.
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Fig.1.Schematic representation of the photocatalytic reaction uSir¢PBTD(AA) COF as catalyst.
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La contaminacién ambiental, y en particular la contaminacién del agua por diversos procesos industriales se ha conuvedide ¢as
mayores preocupaciones de la ciudadania lo que contrasta con los beneficiosopoecmnan las industrias. De hecho, con el tiempo,
esta problemética ha ganado un reconocimiento cada vez mayor. Entre las principales fuentes de contaminacion hidricatselancue
industria textil, debido al vertido de efluentes de sus fabricas. Eftnentes contienen numerosos agentes contaminantes, siendo los
colorantes uno de los mas prevalentes en las aguas residuales. La Rodamina B, entre otros colorantes, esta despertahitibeespeci
en los Ultimos afios debido a su caracter nocivo [1].

Para tratar estos efluentes y combatir esta contaminacién, en las Ultimas décadas se han desarrollado diversas tecro®lgissuates
destacan los procesos de oxidacion avanzada. Estos métodos de oxidacién quimica se postulan como una solugiara eficaz
tratamiento de aguas residuales, superando las limitaciones de los métodos convencionales. Entre los procesos mas posetedore
encuentra la fotocatalisis, combinando la radiacion con catalizadores y donde en los ultimos afios se ha prestéloatapeEon a
catalizadores no metalicos como el nitruro de carbono grafitico (GCN).

Este estudio se centrd en optimizar las propiedades del GCN con el objetivo de mejorar su eficiencia como fotocatdizeldomacion

de colorantes.especificamente la Rodamina B. Durante la sintesis del GCN, se investigaron distintos precursores, como la urea y
melamina, asi como su combinacion, y se aplicaron tratamientos acidos para mejorar sus propiedades. Los resultados gqnestlaron
uso deurea como precursor, junto con un tratamiento acido posterior, mejoré notablemente las caracteristicas del GCN y swaéstabilid
quimica. Este enfoque permitié eliminar completamente la Rodamina B y su reutilizacién en ciclos sucesivos, con udadménace
rendimiento (solo un 5%) en el décimo ciclo.

Uno de los principales desafios en el uso de estos fotocatalizadores es su pequefio tamafio de particula, que dificuicédsueretes
sistemas de tratamiento. Para superar este problema, se exgrénmovilizacién del GCN utilizando varias técnicas como la
encapsulacion, el electrohilado y la formacién de composites. Los materiales obtenidos tras la inmovilizacién del GEMdommaradas
mediante técnicas como FTIR y microscopia, confirmémdetencion efectiva del GCN. De entre las técnicas evaluadas, el método mas
eficaz fue el electrohilado con poliacrilonitrilo, debido a su flotabilidad y alta hidrofilicidad, lo que permitié que edt@@&a disponible

y retenido, logrando una elimacion del 90% de la Rodamina B en 90 minutos. Ademas, este material demostré una gran estabilidad,
manteniendo su actividad catalitica casi inalterada durante mdultiples 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 dsiide em
from fossil fuels and other greenhouse gas emissions have exacerbated global wilnimgresponse to this issue, watsplitting
technologies have been proposed as a potential solution to replace fossil fuels as the primary energfl$ource

Water splitting consists in the division of water molecule in its main elementan®H, in the reactions known as Oxygen Evolution
Reaction (OER) and Hydrogen Evolution Reaction (HER), respectively. This process is remarkable for being environniptalig frie
simple[1]. Nonetheless, the thermodynamics of water splitting emergediffiaulty due to the high overpotential that must be overcome,

increasing the cost of the procefy. Thus, several authors have synthesized different catalgsiscelerate the reaction rate and reduce

the overpotential, focusing on OER catalystthisreaction is the rat@etermining step, implying-électron exchangg,3].

On this basis, our study was focused not only on finding a catalyst that can facilitate the thermodynamics, but alsoetabbiee
option, to make the process profitédand 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 synthd§8@ dor 2

h under 2L/min of W it was used for further modifications. Fe addition resulted in the obtention of ajégformant electrochemical

OER catalyst due to its capacity to defeat the benchmark catalyst:Different percentages of Fe (5, 10, 15 and 20 wt%) were added to
the black tea to optimize the catalyst activity of the attained biocharkiBehar). Results have shown that this parameter is crucial,
affecting the OER performance. The best catalytitvidg was observed for 10 wt% fgochar, which loading into Moam support was
studied between 0.1 and 1 mg/émAdditionally, the working pH effect was evaluated. Additionally, the application of several cyclic
voltammetry (CV) cycles ensured catalgstivationby removing surface impurities and the generation of oxyfierctional groups [4].
Under optimal conditions (0.25 mg/éof 10 wt% Febiochar under alkaline OER, after 360 CV activation), only 354.9 mV were required
for a response of 10 mA/chwith 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 mAfand 30 h at 50 mA/cin Physicathemical characterizations explained this slight detriment

is causd by 10 wt% Féiochar surface oxidation, typical after OER [3].

In conclusion, these impressive results demonstrate that it is possible to attain good results without the usage of erpenspazcity
precious metals as catalysts. The 10 wtrfeelified biochar, thanks to the increase in the number of surfactve 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 estep synthesised bimetallic Met@rganic Framework (MOF), -EHL53(Fe), for
activating PeroxyMonoSulfate (PMS) and its catalytic &ctiai an ElectreFenton process, as promising improvement to Advanced
Oxidation Processes, was evaluated. After a deeply material characterization, crystal structures as depicted in Fig. tedni§&d
confirmed the correct synthesis of the MOF. Iditiathe adsorption capacity of 2dIL53(Fe) for removing Rhodamine B was assessed
through kinetic and isotherm studies. The bimetallic MOF exhibited superior performance than other monometallic c@itdlysts
showcasing enhanced adsorption capabilities, particularly in the context of its physical interaction under natural ghlatAfter catalytic
activity of the material was evaluated to generate sulphate radicals by activating PMS. It was also demtbiisaaZrMIL53(Fe)
exhibited the best catalytic activity being optimized using response surface methodology for Rhodamine B degradation @\M3 arid
4.32 mg/L ZaMIL53(Fe)). Under optimal conditions, favorable outcomes were attained, facilitatenglegradation of Rhodamine B,
Fluoxetine, and Sulfamethoxazole by 93, 99, and 75 %, respectively.

After that, the evaluation of ZMIL53(Fe) as electrBenton catalyst was performed and improved outcomes were reached by electro
Fenton regarding anodic oxatlon. Then, electrd-enton treatment optimization was carried out using response surface methodology
assays considering different catalyst dosages-48.2 mg), current intensities {856 mA) and treatment time (300 min) in a volume of
0.1 L. Under optnal conditions, a degradation rate over 90% for Fluoxetine and Sulfamethoxazole in synthetic wasf&}{2tevas
achieved within 90 min, using graphite sheet as anode and nickel foam as cathode (25 mA), with a catalyst dosage of 43:@lumge

of 0.1 L. Additionally, its application in the pathogen inactivation was evaluated using differeninggative E. coli and P. aeruginosa)
and grampositive (. crispatuspacteria [2]. Complete eliminations of both types of bacteria were reached in 5 smg the optimal
conditions for Electrd-enton process.

In the end, ZrMIL53(Fe) was proven as a reusable material, capable of performing 3 complete cycles offeatdrotreatment, or 3
complete cycles to activate PMS, to degrade both types of pollstaharmaceuticals, which makes it a promising candidate for more
efficient wastewater treatment applications which involve the Fenton reaction.

Fig.1.SEM image of the novel ZIL53(Fe) MOF catalyst.
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Las reaccionefotocataliticas esén experimentando un gran avance en l@l§mos &los, como consecuencia de su empleo en el
descubrimiento de rutas siéticas novedosas, en condiciones suaves, con excelentes resultados. Sin embargo, los fotocatalizadore
utilizados tradcionalmente se basan en complejos organodiebs de iridio (l1l) o rutenio (lIl), con escasa recuperabilidad y reutflizaci

[1]. El creciente precio de estos metales ha obligado a exploétwdos de heterogeneiza@n que faciliten su reutilizagn en diversos

ciclos catdticos.

En esta comunica@n presentamos laistesis de un nuevo tipo de material de ioflic®, basado en la autocondensaide un complejo
cationico ciclometalado de iridio (l1l) funcionalizado con grupos trietoxisilano, que hpreidamente descrito por nuestro grupo (Figura

1) [2]. La eficiencia de este material como fotocatalizador hetareg, junto con su reusabilidad, han sido estudiadas en dos tipos distintos
de reacciones de transferencia elamiica (SET), con desactivi@atitanto reductora como oxidante. Los prometedores resultados
obtenidos hacen de esteétodo de heterogeneizaén una buena alternativa para los fotocatalizadores basados en metales de thansici
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Fig.1.a) Complejo de iridio (Ill) yngesis de la iondbce; b) Indgenes TEM representativas del material; ¢) Reacciones fotéazasi
estudiadas.
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Molybdenum catalysts have been industrially recognized,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 hylsid wéttalhe
general formula [MoG(L)], specifically, a chalike polymer {) with L= 4,4dimethyl2,2-bipyridine (DMB) and a discrete di/tetranuclear
complex @) with L= 4,4dinony}2,2-bipyridine (DNB), were synthesized by a green aquémsed reflux methodology and characterized
by various complementary thniques (Fig. 1). The hybrids promotailscyclooctene (Cy) epoxidation with,® or tert-
butylhydroperoxide (TBHP) as oxidants, under mild reaction conditions. Whitted as a homogeneous catalyst (HO) with TBHP,
presented heterogeneous (HE) catédyteatures. On the other hand, using® as oxidant, both compounds acted as reactinduced
selfseparating (RISS) catalysts and are (to the best of our knowledge) the first reported caselBasdfad®ISS epoxidation catalysts with
bipyridinetype ligands. The hybrids were easily separated as RISS or HE catalysts and reused without significant loss of activily. Cataly:s
was further evaluated in the conversion of biobased olefins, namely fatty acid methyl estés)(&@0d lignirderived isoeugenolsQ °C)

to useful bioproducts. Specifically, the yields of epoxide product were 100% a8ti%Jor the reactions dDL-limonene and FAMEs,
respectively, with TBHP. On the other hand, the reaction of isoeugenol in the preselngavef 80% Licarin A seletty at 40% conversion;

to the best of our knowledge, this is the first report of a molybdenum catalyst for this reaction (targeting Licarin A).

Green aqueous-based reflux synthesis cis-Cyclooctene Epoxidation
Synthesis 1 Synthesis 2
! 1 Heterogeneous
[MoO4(DMBY)] (1) [MoO,(DNB)] (2) KA — H,0,
Polymeric hybrid Di/tetranuclear h q lor2 . > > ‘
catalyst catalyst — -
2 Homogeneous Reaction induced
Not desirable self-separating catalysts
Isoeugenol Conversion Biobased Olefin Epoxidation
OH v TBHP/50°C 2 Q v TBHP/70°C
OSens v 40% conversion s i HzC(HzChM(Cth)I\DCHa v 100% epoxides yield
v 80% Licarin A selectivity ) g g )‘L for DL-limonene
N v First report of a Mo 2\ § ,??«L > w o (HCHsC”— N(CH”” SOCH; v 79 _ 819, epoxides
CH3 catalyst for this reaction DL-limonene q '.»\'!.t":' FAMEs yield for FAMEs
Fig.1.Synthesis and oxidation catalytic tests of ipyridine compounds.
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Actualmente, el dixido de titanio es uno de los materialegas prometedores en el campo de la fotodélis, gracias a su amplio rango
de aplicaciones y a sus excelentes propiedades, tales como su abundancia, baja toxicidad y alta fotoestabilidad. Siprasdiayan
salto electbnico elevado entre las bandae valencia y conducim (aproximadamente 3,2 eV). Con el objetivo de conseguir materiales
estables basados en la titania que sean activos con luz visible, nuestro grupo ha desarrolladodainysitu basado en I@Quimica de
Coordinadn SolGel[1] (Fgura 1.a). De esta forma, se han sintetizado dos materideglbs organometalditania nanoestructurados,
[1]-TiG y [2]-TIOy, utilizando dos complejos de Ir(ll1): [Ir(pg3)3-Hdcbpy)l(PE) (1) [2] y [Ir(ppy)(4,4- Hzbicinchoninic)](P& (2),
respectivamente. Estos materiales han demostrado ser fotocatalizadores altamente estables y eficaces bajonrdediazivisible en la
degradaaddn de Rodamina 6G en medio acuoso. Ambos materidledbs son fotocatalizadoremas eficaces utilizando luz azul y luz
blanca (Figura 1.b) que la titania (3)i@e control, destacando qUe]-TiO; presenta constantes céticas nés elevadas qufl]-TiQG,. Esta
diferencia es especialmente notable con irradiacile luz blanca, dond@]-TiG; es seis veces @ eficiente qudl1]-TiOp.

a) Organometalo-titanias hibridas b) Fotodegradacién de Rodamina 6G
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Figural. a) Materiales fridos obtenidos mediant®umica de Coordina@n SolGel. b) Fotodegradam de Rodamina 6G en disoluciones acuosas
utilizando los materiales nanoestructurados bajo ilumigéadle luz visible.
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In recent years, pharmaceutical pollution in water Hascome a serious environmental concern, driving the need for innovative
remediation technologies. Advanced oxidation processes (AOPs) stand out as a promising solution. Among them, heterogetneous el
Fenton processes have received significant attenfiwrtheir high efficiency. These processes leverage electrochemistry to generate highly
reactive hydroxyl radicals on the surface of solid catalysts, that effectively degrade pharmaceuticals in water. Oneyop#inarketers

in these processes is theqgper selection of the catalyst and Met@rganic 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 organid Hiexer
exhibit clear advargiges, including a highly adjustable porosity, vast surface areas and many functional groups. However, their powdel
form limits their application in continuous flow system, making efficient immobilization techniques essential. Electrgshamémerged

asa versatile fabrication method for the immobilization of MOFs. By this method, nanofibers are produced, forming an inteexbnne
pore matrix by applying an electric field to a jet of a polymer solution [1].

In this study, an iron MOF (MOF) was synttezed and immobilized by electrospinning technique to obtain a nanofiber membrane
composed of this material (FdOF nanofiber membrane). The physicochemical characterization confirmed both the correct synthesis of
FeMOF and its effective retention withithe elaborated membranes. The usefulness and effectiveness of tHd¥e nanofiber
membrane as a catalyst for the electF@nton process was evaluated by performing sulfamethoxazole degradation tests. Different
parameters were explored, such as the currgnénsity (25 and 100 mA), the initial concentration of drug$00mg/L) and the reusability

of membranes. After evaluating the effect of the operational conditions, the degradation of a drug mixture formed by sulfeamete

and antipyrine was evaluatk 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 intermediatésprad 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 @usditingystem,
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-M®F nanofiber membrane, as well as, its catalytic activity, making it suitable for
batch and flow treatments on lorgerm.
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Fig.1.Graphic summary illustrating the experimental-sgt with the membane in detail.
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The infiltration of pollutants in water bodies is a course of concern as they seriously threaten water security. Syrdbatsedyin various
industries, including textile and paper, can either alter ttleemistry of water (pH, turbidity) or introduce harmful chemicals into
wastewater [1]. Emerging pollutants or contaminarggy, pharmaceutics) also pose potential risks to human health and the environment
ecological balance [2]. Catalytic advanced ox@aprocesses (AOPs) have been among the most effective strategies for contaminants
degradation. In particular, solar lightomoted photocatalysis has shown great promise for wastewater treatment [3].

In this work, new hybrid nanomaterials based on nwitied carbon nanotubes (MWCNTSs) functionalized with semiconduciBy (BiS)

and magnetic MnFE&, (MF) nanoparticles were developed and applied as photocatalysts for the degradation of Rhodamine B (RhB) dye
and Tetracycline (TTC) antibiotic, Figure k& BIS and MF nanoparticles wenesitugrown onto the previously oxidized MWCNTs (ENT

ox) surface to produce the threeomponent nanohybrids. The structure, morphology, and composition of all prepared nanomaterials
were characterized by several techniqueamely XrayDiffraction (XRD), Scanning Electron Microscopy {EBB), Transmission Electron
Microscopy (TEM),-Ray Photoelectron Spectroscopy (XPS) and Raman spectroscopy. The adsorption (in the dark) and photocatalyt
(under visible light irradiatior,50 W) performance of the hybrid materials and their individual counterparts were evaluated in the removal
of RhB and TTC in the absence and the presencglfidf U\LVis spectroscopy and Ulttdigh Performance Liquid Chromatography with
tandem mass spéometry (UHPLBAS/MS).

The BS@MF@CMNK material generated reactive oxygen species under visible light irradiation (confirmed by EPR spectroscopy) anc
degraded 97% of RhB (confirmed by-\i¥ and Nuclear Magnetic Resonan¢ KIMR) and 93% of TTC (canid by UHPL-®IS/MS) in

30 min. The photocatalyst could beweed at least 3 times without activity loss. The XRD pattern of BS@MF@C&iained unchanged

after the last catalytic cycle, suggesting the stability of the catalyst structure.

CO,+H,0

0 min

LTI, Y Bs@MF@cNT-ox

30 min

Fig.1.Photocatalytic degradation of tetracycline (TTC) by BS@MF@CNT

Funding
This work received financial support from FCT/MCTES (UIDB/50006/2020 DOI 10.54499/UIDB/50006/2020) through national funds.

References

[1] A. AlsbaiegB.J. Smith, L. Xiao, Y. Ling, D.E. Helbling, W.R. Dichtel, Nature, 529 (2016) 190.

[2] R. Kumar Mishra, S. Samyukthalakshmi Mentha, Y. Misra, N. Dwivedi;Edatey Nexus 6 (2023) 74.

[3] R. Matos, M.S. Nunes, |. KuzniarBkernacka, M.A. Guedes, A.C. Estrada Lopes, T. Trindade, C. Freire, Eur. J. Inorg. Chem., 47 (2021) 4915.

127



CAT2

Heteropoly acids @PVA membranes for glycerol acetalization
F. Miranté"", C. Dia§ C.R. Gomésand S.S. Balula

ILAQVREQUIMTE, Departamento dei@ica e Biogimica,Faculdade de @icias, Universidade do Porto, 42607 Porto, Portugal
2CIIMAR, Departamento de (uica e Biogimica, Faculdade deé&icias, Universidade do Porto, 41607 Porto, Portugal
*fatima.mirante @fc.up.pt

Biodiesel production has surgedrecent years, resulting in a significant amount of glycerol waste, a commqnololyict in biodiesel
formulation. Approximately 10% of the total biodiesel produced is glycerol, with a purity ranging from 50 to 55% [1]. Htuveavarket

cannot absorb thigxcess glycerol in its crude form, and purification on a large scale can be prohibitively expensive [2,3]. Despite this, it i
crucial to convert glycerol into highalue compounds due to its immense potential as a raw material for generatingadéleziproducts.
Various catalytic reactions have been explored for glycerol valorization, with acetalization gaining significant inteasididi¢ts 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 processemstalyaeiireactions [4].
Despite the efficiency that HPAs have demonstrated in acetalization reactions to produce solketal [5], thaui@st for recovery and
reuse is to immobilize HPAs on inert support materials. For the first time, dayglemembranes that exhibit only catalytic behavior due
to catalyst immobilization (i.e., heteropoly acids, HPA) have not been applied in gpoetaization 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 catalydoesem
HPA@PVA. These were prepared based in thiweacentres (HPWi, and HPMoyz). Two different procedures were followed, one
containing the functional group-8minopropyltriethoxysilane (APTES)PMA-@APTEBVA and EPMo.@APTEBVA, and the other
without APTES: W ,@PVA and #PMo,@PVA. All the ntarials were characterized by various techniques: TR, SENEDS, IGP

OES and potentiometric titration. Finally, all the membranes were applied in glycerol acetalization reactions with acetobearids

with APTES exhibited absence of catalytic agtiiitolymeric membranes without APTES were also applied in glycerol acetalization
reactions, with HPW,@PVA demonstrating superior catalytic efficiency (95% of conversion with 98% of solketal selectivity, after 60 min
at 60°C). Catalytic membrane stabjliof HPWi.@PVA was studied during ten consecutive reutilization cycles, without loss of catalytic
performance.
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b2gl RIFeda G(KS aeayiKSiiO -adindbdicehbl@hagbgen wied inteiNigaRdiz0assing variogsTcidntific disciplines,
such asmedicinal chemistry and synthetic organic chemistry [1]. This class of compounds play an important role due to its impsrtance
building blocks for bioactive substances and therapeutic agents, especially in antimalarial drugs [1,2]. The common apgreach
LINE R dzO Gamhagalcahdis isiby the ringpening 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 tlemspounds, new composites materials were
designed to act as heterogenous catalysts, specifically for the ring opening reaction between styrene oxide and aniline Tr&.
materials prepared were based on Metaiganic Frameworks and Polyoxometalateamely ZiB (Zeolitic Imidazolate Frameworks), that
acts as a support material, and PM@Phosphomolybdic acid), that acts as the active catalytic site, in the final composite denoted as
PMo.@ZIF8. The preparation of this catalyst was made by impegigm approach. This method consists in the encapsulation of the
active catalytic site (PMg) in the porous support material (283, by diffusion. The prepared composite was then characterized by FTIR
ATR, Powder XRD, {OES.

The designed composite wasaluated as catalyst for the rirgpening of styrene oxide with aniline using a solvigat system and using
ethanol as solvent. Both catalytic systems resulted in high conversion of styrene oxide (97%), confirmeelDy Kgh selectivity was
found for the 3-Anilino-3-phenylpropionitrile (identified by GEIS): 87% using the solvent free process, and 81% using ethanol as a solvent.
The recyclability of the catalyst was tested in both systems (scfveatand ethanol), and no loss of activity was oleel

Fig.1.Representation of the catalytic process in the ropening of styrene oxide with aniline.
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The current energy consumption is rising as a result of industrialisation and population growthfuetssite also major contributors to
several environmental concerns, including the release of toxic pollutants, acid rain, smog dornaatil global warming. Consequently,
the lack of a viable replacement for fossil fuels is a cause for alarm and has motivated researchers all over the mebnisbte Bustainable
alternatives. In this context, biomass has been explored to produce pdréased fuels or chemicals. The production of alkyl levulinates
has recently gained significant interest due to their unique physicochemical properties, making them suitable for applinatin
petrochemical sectorfl] 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 (Eh)shagésted as
one of the most promising fuel additives because it is soluble in diesel fuels, even with a higher aromatic content arldss &z,
promoting a cleaner combustiori2] 5-hidroxymethylfurfural (HMF) is recognized as one of the most promising platidremicals.
However, the use of HMF as feedstock for EL production is not a common procBesggte the apparent simplicity of this process, in
reality, the occurrence of sideeactions, renders EL obtention from HMF challengifmenhance the procesdficiency, more active and
selective catalysts are required. Agricultural and forestry biomass residues offer inexpensive and sustainable febdghixkentext,
rice husk (RH), a common agricultural byproduct of rice production, stands out. Diggpitast global rice output, there are relatively few
applications RH, leaving much of this resource underutilizd] In this work a series 68QH functionalized rice hudhased materials
were developed and their performance as catalysts was studiethe conversion of EL from HMF, under microwave irradiation.

Rice Husk Ash '/
(RHA)
—
Rice Husk — ‘ Fuel Additives

Carbon+RHA

Rice Plant

Fig.1.Rice Huslbased materials for fuel additives obtention.
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Despite the push for cleaner energy, fossil fuels remain essentialdotricity generation, transportation, and industry, serving diverse
users from households to businesses. Gasoline and diesel continue to be the main fuels for vehicles, with demand drgetynot |
transportation needs but increasingly by the requiraméor petrochemicals and specialized products like jet fuel [1]. Among emerging
fuel production technologies, Fisch&ropsch synthesis (FTS) is notable for its potential to create synthetic fuels that mirror the properties
of gasoline, diesel, and jet éy but with a significantly lower environmental impact and lacking harmful compounds like sulfur and
aromatics found in traditional fossil fuels, thereby reducing air pollution@2le of the keys to improving the efficiency of the FTS is in
catalyst deelopment since their properties can determine both the activity and selectivity towards specific hydrocarbon ranges §8]. Carb
materials, which are chemically and thermally stable under harsh conditions and have tunable surface area and surfacyg, ¢tteemist
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 functionafized c
nanotubes (CNTSs). The modified CNT were used as catalytic support and the catalysts were evaluated in the FTS. Tehpeaestsveer
inafixedd SR FdzZf & | dzi2YFIGSR aAONRBIFOGADBAGE 9FFA dzyAld G ¢ T thawn
treatment temperature on the CNTs was analysed regarding their stability, and catalytic performahedingn CO conversion, specific
yield, selectivity, and product distribution (paraffins/olefins/isomers). The results showed that by varying the therntaletiea
temperatures of the supports, it is possible to select which range of hydrocarbons is thatyniag the products, through the potential
removal of functional groups. As the temperature increased, the selectivity shifted from the jet fuel and diesel fapgeéq @e gasoline
range (&11), and Chiformation decreased. However, at the highésmperature, the selectivity shifted back towards the jet fuel and
diesel range (320), achieving the highest selectivity for this range and the lowegs€Eldctivity.
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EDUO1

El uso de los gréficos en la ensefianza de la quimica

Sandro J. Gonzélez Lafatga
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Las representaciones figurativas estaticas tienen una gran incidencia en el proceso de aprendizaje y ensefianza eoslosveistintle
laeducacion. Los gréficos, los diagramas, los iconos y cualquier otro tipo de representacion permiten lograr una compeecsiapleta

de teorias, conceptos e ideas. (Pérez Echeverria et al, 2009:137) [1]. Todas las imagenes tienen en comin ladadititawadintegrada

y sencilla de grandes cantidades de informacion y de conocimiento relacionados entre si de manera compleja; dichas capresenta
en especial los graficoson muy importantes en las ensefiarggarendizaje de la quimica; ellas le dada a la matematizacion del
fendmeno 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 Eqheneipé, el
escollogue encontramos durante la practica docente es la creencia de que no es necesario ensefiar, aprengi@oalpemnder dichos
sistemas figurativos. Debido a nuestra experiencia docente, hemos detectado que muchos de nuestros colegas docentemérgeuente
suponen que durante la vida universitaria no hace falta trabajar en particular estos topicos. No basta con presentaramamuagfico

0 un mapa; estas representaciones no son tan evidentes o transparentes, todos los alumnos necesitan un&ierto B\ & I € F I 6 ¢
AN} FAOI ¢ @

El campo de accién abordado consiste en la compresion de gréficos, que permita tanto su lectura como su escritura, meynfeetele
utilizados en nuestra disciplina. Por ello, propusimos abordar el uso de graficos caamibatas de pensamiento cientifico, centrandose

en el analisis de como introducir esto a metodologia, simultaneamente con los contenidos conceptuales de quimica drimdeeicse

Tanto los disefios curriculares de la secundaria, como los programasdrdiea de las materias de los primeros afios de la universidad,
requieren la ensefianza/uso de herramientas de pensamiento cientifico siendo mencionada en profusas oportunidades paralantrodu
en los contenidos conceptuales tradicionales de la disciplina.

La enseflanza de esta herramienta tiene sus propios desafios desde lo didactico, siendo una condicidn sine qua noaciarexigicit
objetivos a alcanzar o recorridos de ensefianza a implementar.

Es importante avanzar en un nivel de detalle en el apalisieste aspecto de la ensefianza para delimitar mejor qué ensefiar y qué no, con
qué nivel de profundidad y precision, con qué objetivos finales.

Implementamos diversos talleres con docentes en busca de iniciar este tipo de debate alrededor de una herramienta derpensamie
cientifico, tratando a la vez de ofrecer recursos que puedan ser implementados criticamente en las aulas. Detectamaecpredss
utilizan muy poco los gréaficos, solo en ocasiones en aquellos contenidos donde esti especificado en el disefio cugatutar la |
produccion e interpretacion de graficos, siendo esas ocasiones muy pocas como para que el alumno adquiera ddstieztuen,
interpretacion y construccion de graficos. Si solamente utilizamos los gréaficos en los contenidos habituales como: dsygasés, |
soluciones, solubilidad y cambios de estado; resulta un inconveniente a la hora de generar en el alamoonegetencias, coincidimos

con Blubaugh y Emmons, 1999 [2] y Ainley, Nadi y Pratt, 2000 [3] cuando afirman que una de las causas por las cualiesies estu
tienen dificultades para comprender las graficas cartesianas es la ausencia de practisaperelbps puedan construirlas e interpretarlas.
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Reacciones microquimicas:
Un interesante recurso para el ahorro de reactivos y residuos.
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En el trabajo de un laboratorio de Quimica existen diferenéemicas que permiten separar y/o identificar compuestos de manera
cualitativa. Incluso a veces esas técnicas pueden ser el método principal para determinaciones analiticas.

Un grupo de estas técnicas se denominan auxiliares, que como su nombre imdeadsiayuda en el transcurso del analisis. Un ejemplo
de técnica auxiliar es Microscopia QuimicaEsta generalmente consiste en la identificacion de la estructura cristalina de un precipitado
formado en el transcurso de una reaccién mediante un mggp®. También puede utilizarse para mostrar procesos de cualquier tipo de
reaccion siempre que se produzca una modificacion notable en las caracteristicas fisicas de los productos con resgzativa$os r

Como ejemplo, presentamos la reaccién de mzidn del ion Ag(l) por un simple alambre de cobre de los cables conductores de
electricidad comerciales (Fig. 1) y la reaccion de precipitacioMgiHPQ; (Fig. 2.).

La microscopia quimica clasica posee varias ventajas que la convierten en unadéahijsara su aplicacion:
-Una prueba microquimica puede ser realizada en menos de cinco minutos
-No es necesario ninguna preparacion previa.
-Las cantidades de reactivos son pequefisimas.
-El material es minimo y muy barato.
-La cantidad de residuos igerados es extremadamente pequefia.
-Los microscopios USB tienen un precio muy bajo y su utilidad permanece indefinidamente.
-Es una metodologia muy sencilla y facil de usar para alumnos de cualquier nivel.
-Pueden utilizarse para sustancias como minesaieetales, aleaciones, alimentos, etc.
-La conexin del microscopio USB a dispositivos audiovisuales permite la apéectiecla experiencia a multitud de alumnos.

Fig.1.Cristales de plata generados por reduccion dechg Fig. 2.Reaccion de precipitacion dégNHPQ.
cobre metal
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El color que te puede salvar la vida: una aproximacion experimental a la quimidardeacos en el
aula de Educacion Secundaria Obligatoria, Bachillerato y Formacién Profesional
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En un mundo en constante cambio, dondénleertidumbre es la norma y la velocidad de los acontecimientos nos abruma, la idea de que
Gi2R2 Ol YOALF & VYIRF LSNYIyS0S¢eé NBadzsSyl 02y FdzSNI | & bdzSewid NI
cientifico sea un pilar fundamentghra afrontar las complejidades de la vida contemporanea. La ciencia esta integrada en todos los
ambitos de nuestra vida: desde la tecnologia que empleamos hasta los tratamientos médicos que recibimos y las decidianas coti
gue enfrentamos. Asi, lafabetizacion cientifica se convierte en una herramienta esencial, no solo para entender y enfrentar nuevos
desafios, sino también para empoderar a las personas a participar activamente en su comunidad.

Un claro ejemplo de las peligrosas consecuenciaa @i@th de conocimiento cientifico es el incidente nuclear de Goiania. En 1987, dos
chatarreros encontraron una maquina de radioterapia en desuso en un hospital y, sin comprender los riesgos, decidierdalagaman
ignorando la presencia de una fuente @esiel37 altamente radiactivo. La diseminacién de este is6topo entre la poblacion tuvo efectos
nefastos en términos de contaminacién ambiental, ademas de causar enfermedades graves a casi 250 personas y la mdesigudes 5 in

Hoy, tras 37 afios de &ssuceso, surge una pregunta inquietante: si un incidente similar ocurriera en la actualidad, ¢qué medidas y
opciones de tratamiento podrian implementarse para reducir los efectos dafinos de la radiacion?

Este proyecto educativo, que puede ser realizaddiferentes niveles de ensefianza, desde los Ultimos cursos de Educacién Secundaria
Obligatoria, hasta ciertas familias de Formacién Profesional, trata de dar respuesta a la pregunta anterior, empleapdmienéxgion

como recurso metodolégico. A larjo de diferentes trabajos practicos se explorara el fendémeno de la radiactividad y sus efectos a nivel
corporal. Asi mismo se analizaran las posibilidades terapéuticas existentes hoy en dia y se sintetizara en el aula efeféivrapara

el tratamiento del envenenamiento por radiacion. ¢ Alguna vez te habias planteado que un color te podria salvar la vida?
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iEmbarcate en un viaje que te llevara a descubrim&lgante mundo de la radiactividad a través de diferentes contribuciones de
destacadas mujeres cientificas! Este proyecto fusiona conceptos de ciencias experimentales con la creatividad artigticeer mera
relieve el impacto crucial que estas invgatoras han tenido en el avance del conocimiento. Al explorar sus logros, se desafian mitos
arraigados y se revelan historias inspiradoras de mujeres cuyas aportaciones, a menudo pasadas por alto, han moldeadiolanuestra
cotidiana y nuestra comprenside la ciencia.

Los objetivos de este proyecto son:

1 Integrar conceptos de cientificos y elementos estéticos para disefiar y crear una obra de arte que represente simbélecamente |
vida y el trabajo de diversas cientificas e investigadoras en el campoatdetividad.

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

1 Disefiary realizar experimentos que demuestren los principios fundamentales de la radiactividad, utilizando los desagrimient
materiales y técnicas que representen las investigacionesujeres cientificas clave en este campo.

Para evitar que los estudiantes desarrollen una percepcioén distorsionada del proceso cientifico, se incluyen en etledaculaterias

de ciencias experimentales menciones a la historia de las disciplirt@stdra se convierte en un recurso pedagoégico crucial, articulando
un proyecto de aula que explora el fenébmeno de la radiactividad. A partir del estudio de las vidas y obras de divergasianaest
emergen distintos trabajos practicos donde la exmpemtacion se utiliza para abordar temas como el decaimiento radiactivo y la
radiactividad de fuentes naturales. Ademas, se potencia la perspectiva de género, indagando sobre las protagonistas deanaekos
en este campo, mediante componentes artistigdddicas.

Los resultados indican que, a través de este proyecto interdisciplinar, los estudiantes desarrollan habilidades pradicas en
experimentacion cientifica y artistica, adquiriendo simultaneamente sélidos conocimientos sobre los principigemleeradiactividad

y la historia de la disciplina. La combinacién de ciencia y arte en las actividades finales no solo captura la esepoiatriteutzenes
cientificas de las mujeres investigadoras, sino que también constituye una base fundgraeataiear nuevos materiales didacticos que

se pueden emplear en el propio centro educativo.
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O écido succinico (AS) é unha molécula de plataforma de base bioldxica considerada un composto clave no contextoruesasidtiefi

A importancia deste acido nestampo xustificase grazas a propiedades como son a slia renovabilidade e a funcionalidade, ademais d
presentar unha ampla gama de derivados de interese. Por outro lado, o AS emprégase de forma extensiva como produto quimic
especializado en diversos seasrentre 0os que se atopan a industria alimentaria, médica, cosmética, agricola e farmacéutica [2]. Na
actualidade, a sta principal sintese é a via petroquimica, o cal ocasiona a xeracion de gran cantidade de residuospagaitasattos

costes [3]. Br todas estas razdns, cada vez préstase mais atencion & biosintese de AS mediante fermentacions microbianas como
alternativa & producion convencional [2,3].

A pataca $olanum tuberosurh.) é un dos principais cultivos producidos a nivel mundial, concretamente, producironse ao redor de 370
milléns de toneladas no ano 202Pola contra, o seu procesamento industrial xera unha gran cantidade de subprodutos que poden
contribuir & contaminaén ambiental; entre eles, destacan as peles, que supofien aproximadamente un 10% do peso total da pataca. Este
peles presentan gran interese coma materia prima de baixo custo. De feito, a siia composicion, rica en amidon, podiniitacédma
biotecndoxica, polo que presenta potencial como materia prima en biorrefinerias enfocadas na producién de biocombustibles e produtos
bioquimicos de valor agregado, incluido o AS [4].

Este estudo aborda a optimizacion da producion de AS a partir de peles dex gatgregando o microorganismActinobacillus
succinogene22257. Na fermentacion compararonse os esquemas fermentativos de hidrolise e fermentacion separadas (HFS) e de pr
sacarificacion e sacarificacion e fermentacion simultidneas (PSFS). Ademaisaoptieiparametros como a relacion liquisidlido (con

valores de 6, 10 e 15 g/g), a porcentaxe de sal (Mp&@adida (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. Conventionahteastew
treatments havdimitations 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, suchRantlectnich
requires a suitable catalyst for its effectiveness. Thus, a bimetallic Metal Osfgearitework (MOF) ZMIL53(F€])L] was successfully ore

step synthesised and embedded in a CarboxyMethyl Cellulose polymer (CMC) matrix, resulting in a+haseldiydrogelRigure 1). Its
performance and stability as a heterogeneous catalyst were tested in an Elmtton process to generate hydroxyl radicals which
completely removed 10 mg/L of Rhodamine B from wastewater in 120 min. Several assays were done in ordemise amirking
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 curtgrdfigéensi
mA, 50 mL/min of bubbled air and using graphiteat 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, gmusitive (.crispatus)and gramnegative E. coli and P. aeruginosa)
bacteria, reaching complete inactivation for both types of bacteria in 15 min. Finally, the hydrogel was proven as a neaisaialk
capable of undergoing 6 complete cycles of Ele€®aton procss, which makes it a promising candidate for more efficient wastewater
applications.

Fig.1(A) CMC hydrogel and (BjMIL53(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 comjpoititidn, that of
fish bones, consists mainly of hydroxyapatite combined with organic material. Hydroxyapatite is an interesting minerakdoofipos
phosphorus and calcium (&PQ)s(OHY), which offers beneficial properties as fertilizer. It can hédlpvéate the global shortage of
phosphorus in agriculture, as each kilogram of human food requires the addition of between 4 and 13 kilograms of phoSphemnis.
reserves are estimated to last a maximum of 100 yea#y [Furthermore, hydroxyapatite kseing 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 containorieetional process
accomplishes this through calcination at high temperatures (> %00 which is energytensive. Recent studies have reported the
extraction of hydroxyapatite at significantly lower temperatures by using alkaline solutions to difs®lesganic fraction [6]. However,
these methods require hard solvents, which are environmentally unfriendly. In this context ionic liquids, known for theoltédion
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 glasseells
used to put in contact 5 mL of ionic liquid (or agueous solution of ionic liquid) per gram of scales, ensuring propehrixghggentle
stirring. With a fixed treatment time of 12 hours, several ionic liquids were tested at temperatures ranging ff@n@®%00C. The solid
recovered by filtration was washed with water, dried, and identified as hydroxyapatite usiag dfraction and FIIR analysis. The
recovery yield was determined through thermogravimetric analysis. This procedure provides an environmentally friendly thegthod
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 methoathich 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 tlhseéacepparent
viscosity of the samples in a rheetar. In this way, this method is much faster and simpler.

Materials and MethodsThe corn starch gel (20% w/w) was gelatinized in boiling water for 20 min. It was then temper@€targ8¥then

a constant amount of gel was taken and different amounts-afmylase dissolved in maleate buffer were added. In the literature, 0.14 U
h-amylase/mg starch [2] is normally used. A wide experimental range from 0.01 to 20 U/mg starch of enzyme concentraticluatad.eva
Enzyme was dispersed for 2 min in a homogamand an aliquot was added to the rheometer where the viscosity was measured at
constant shear rate (10%. The viscosity drop is modelled with the Equation (1):

ot &)
where> (Pa s) is the apparent viscosity, (Pa s) is the final viscositys (Pa s) is the initial viscosity(min-?) is the kinetic constant anid
(min) is the time.

Results and discussiors the amount of enzyme increases, the kinetics are faster. Inkautreased from 0.06 to 0.35 minwith the

addition of 0.01 and 20 U/mg starch, respectively. In Figure the values ok 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:

[ ~ ¥ ¥
Q Q —T = T (pﬁ (2)
wherek is the kinetic \§cosity constantkmax and Ks are the maximum kinetic constant and saturation constant, respectively, and their
values were obtained after nelinear fitting of experimental data, finally, [E/S] is the enzyme/substrate ratio (Enzyme units/mg starch).
0.4

k (min-1)

0.1

0.0 T T T T
0 5 10 15 20 25

U/mg starch
Figure.Plotting ofk vs enzymeoncentration: experimental data (dots) and modelled values, Equation (2), (line)
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Abstract.

Aqueous twephase systems (ATR8ve 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 formulafibns, w
polyethylene glycols (PEGging the most commonly used polymers. Inorganic salts, such as phosphates and sulphates, are the mos
common, but in recent years organic salts (such as citrates, tartrates, oxalates, etc.) have been investigated due toeznairconcerns

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]. lonic liquids (as new salts) and organic solvents (carbohydrates and other d¢lzamiaisis)

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 inteesténsity

and viscosity). Moreover, knowledge of the complete envelope of the Higidd equilibrium region is essential fextraction processes,

as it indicates the compositional limits that can be used for extraction, as well as the compositions of both phasebaueqgulh this

work, the complete liquidiquid equilibrium region of ATPS formulated with PEG/sodiumteitsaith 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 equilibsitrashese

done by combining two physical properties (density and refractive indeabt®an 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 bewdiffalient
solidliquid equilibrium regions, allowing the complete eadiagram to be presented across the full range of compositions.
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Abstract.

Aqueous twephase systems (ATPS) have been widely used for the separation of enzymes, proteins, nucleic acidgmnelkss, viruses

and even living cells [1]. Although different types of systems exist, the PEG (polyethylene glycol)/dextran and PEG#seltier mSst
employed [2]. In the latter case, their main disadvantage is the relatively high ionic strartgthsaltrich phase for protein recovery [1].

On the other hand, PEG/dextran systems despite offering higher protein purification efficiency than PEG/salt systems are als
significatively more expensive [3]. Tybase polymer/salt systems use typicabriganic 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 citrajedegsaie rapidly

under natural conditions [5].

This work evaluates theggsibility 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 effluentafmingthelastry,

and the partition coefficients of the total protein in various selected ATPS were determined. The concentration of total jprdteth
equilibrium phases of the ATPS was quantified using the BCA method. For each ATPSimndntiestigated, different potein
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 foothie$EG

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 sigrofitantof this waste is constituted by
citrus peels, where the biopolymer pectin represents as much a30206. Pectin is a valuable substance extensively used in the food,
pharmaceutical, and cosmetic sectors for its texturizing, gelling, and emulsifjopgrties. The efficient recovery of pectin from citrus
peels will add economic value to an underutilised resource while simultaneously contributing to a reduction of the enviabfooggrint
associated with the citrus processing industry [2]. Coniegratl 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 alteritiatgreemer
credentials may be the use of biobasadd 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 agligious a
promising candidate for more sustainable pectin extraction process [3].

One of the most representative citrus fruits is lime. In this work, powdered inner lime peel (particle sized23@&m) was selected as
raw solid substrate for the study of aqueous succinic acid swigitas solvent for pectin extraction. A BBehnken design of experiments
was performed to evaluate the effect of four variables: the pH of the extracting solution (rang@:32,3vhich is directly associated with
the concentration of succinic acid; tlextraction time (36120 min); the temperature (4Q00°C); and the liquido-solid ratio (1640, in
volume/weight)[4]. The results revealed that the highest yield, 18%2vas achieved with pH 2.3 at 1@Wfor 70 minutes, with a liquith-
solid ratio of 9 (v/iw). The pH was found to be a particularly relevant variable in the maximisation of the extraction Aieluhstial
assessment of the chemical identity of the extracted pectin and of its degree of esterification characterisation (a keteri$taran
determining the set of applications for which it would be particularly useful) was performed by Foarieform infrared spectroscopy.
The extracted pectin extracted at the optimal conditions was found to have a degree of esterificatiomfti@sclassifiable as low
methoxy pectin.Thermal stability was confirmed by thermogravimetric analy8idditional characterisations included ash content,
moisture content, galacturonic acid content, and rheological studies, confirming the purity and qdidfieyextracted pectin.

The results demonstrate that aqueous solutions of succinic acid can be an efficient and biobased alternative for pesttongxtoaesses,
offering a viable route for the valorisation citrus fruit peels. Future studiegwpiand 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 aquafit]liféatural dyes derived from plants and insect
secretions have emerged as a more sustainable alternfiv&Ccombined with natural mordants, like tannic acid, these dyes offer a safer
and more ecefriendly solution for the leather industry. In this stydgather dyeing tests were conducted using five different natural dyes
sourced from various plants and insects, namely: Kardgtrobalan Terminalia chebulgfruit, Mallow¢ PomegranateRunica granatum

fruit rind, Nimbusg secretion ofKerria laccansect, Rubi@ Rubia cordifoliaoot, and Yelion& a blend of Marigold{agetes erectp Tesu
(Butea monospermia and KamalaMallotus philippensisplant. 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 Rubienarekifacts),
suggesting that natural alternatives could replace metallic mordants in the leather industry (Table 1). Notablynbus dye produced

a distinct purple hue with the metallic mordant, highlighting the influence of mordants on the final colour of the leather Phese
findings emphasise the potential of natural mordants to promote sustainable dyeing practiceuuwvitimpromising leather quality,
offering an ecefriendly 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
Tannic acid
Aluminium
sulphate
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The demand for sustainable and ntoxic dyeing systems has increased in recent ygdrdn the tanning industry, the widespread use of
synthetic dyes has led to significant environmental pollution, with discharged effluents causing carcinogenic effectsgiadealttions

[2]. As a result, natural dyes and pigments have emerged agc@ktalternative to potentially harmful synthetic counterparts

In this study, wetwvhite leather samples were dyed using an extract from Mulbevtgr(s albg leaves using various natural mordants,
including an aloe vera extract, chitosan, mimosa extud, 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 cobeurarihéa
used natural mordant, focusing on thelour 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 algplied)co
system's effectiveness.

Overall, aloe vera extract, mimosa extract, and tannic acid achieved uniform leather dyeing, surpassing the synthetic mbictant
resulted in noruniform dyeing with some stains (Table 1). Furthermore, because of the moisturising properties of aldbevézather
samples treated with this mordant demonstrated enhanced texture and softness, making the leather more pleasant to the touch.

Table 1. eather dyeing results withorus albadye: Mordant comparison.

Undyed Dyed
T _—— .«‘—"_—ﬁ
@ ‘
| ‘ {
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 enviramdental
economic implications. These discards are usually considered waste. However, they contain valuable materials, suclagsritfeuud

in fish skin. This skin constitutes one of the largest components of the waste in this industry, accounting for up toit3(B} of
Consequently, methods for producing gelatine from this collagen are being developed in favour of a circularyecono

The conventional process for collagen extraction involves strong acidic and alkaline solutions, which limit its enviraromgrattibility

[1,2,3]. lonic liquids present a greener alternative due to their generally lower toxicity and negligible vapssurpravhich facilitate
recyclability. lonic liquids based on basic anions are widely used in the pretreatment of lignocellulosic biomass.dtad éhaiethese
salts, with the ability to weaken hydrogen bonds, will facilitate the extraction of callfrgen fish skin [4].

In this study, the extraction of collagen was tested using several ionic liquids. The process consisted of two stgpettadtraent step,

the skin (cut into 5 x 5 m#his macerated with the ionic liquid. The maceration is caneld 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 bynfiltestidting in
minimal residue, which allows for recycling. The skin is watireg 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 prodeinifisged to
decant and remove solids, and the gelatingecovered by adding acetone to the water to induce precipitation.

High quality gelatine is obtained, exhibiting different rheological properties according to the ionic liquid used. Inythisewmocess can
be designed to produce a gelatine with thpecifications 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 atigeat®oraha

of the most promising approaches to achieving these goals is the integration of renewable energy sources (RES) withoBageery s
systems (BSS). Combining RES, such as solar and wind power, with BSS addresses the inherent variability amtynoémaitewable
energy, ensuring a more reliable and stable electricity supp8].[1

This research explores the integration of BSS with RES systems to store surplus energy generated during peak periade érturiig

lower production times, thergy addressing these challenges. This study evaluates various types of BSS with a focus on key performanc
Additionally, it examines the environmental impact of integrating the BSS with RES systems. By comparing these tectmealegézsch
identifiesthe 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. Theostudy a
demonstrates howBSS can smooth out energy supply fluctuations, decrease energy noise, and enhance the reliability of power output
contributing to both grid stability and the lortgrm sustainability of energy systems.

In conclusion, the research highlights the vital roienergy storage solutions in supporting renewable energy's viability while minimizing
the environmental footprint of electricity generation.
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The chemical engineering of fluoriai®ped tin oxide (FTO) current collectors offers a pathway to overcoming the challenges of
scaling thirdgeneration photovoltaics and photoelectrochemical (PEC) devices[1,2]. This work highlights the development of FTC
collectors that exhibit exceptional chemical stability, particularly in aggressive environments like highly alkaline sokdimns PEC
water-splitting applications and triiodide electrolytes in dyensitized solar cells (DSSCs). Through a novelplessice spray pyrolysis
method, FTO current collectors were deposited with improved chemical compatibility, addressing corrosion issues assdhiated wi
traditional Sn(ll) chloride precursors. A specialized thermally resistant mask capable of withsta@@fiGgenabled the deposition of
precisely patterned FTO for efficient current collection without compromising chemical stability.

Multiphysics simulations and experimental studiEfg(l) demonstrated that these chemically engineered FTO collectors maintain
electrical performance and resist chemical degradation, leading to significant efficiency gainsc8IMg&SCs and PBS devices with
a 25 cm? active area, both integrated with@€urrent 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 A000 h.
impressive 130% of photocurrent imprawent was achieved in PBES devices under concentrated sola light (3Sun), for the first time
successfully addressing FTO substaiginated limitations of concentrated solar light conversion in PECs.

The presentation will discuss future prospects, idalg the potential for further optimization of chemical formulations and grid
designs, which could drive the commercialization of robust, lamga PVcells and PEC devices for solar energy conversion and hydrogen
production.

Fig.1.(a) Multiphisicsimulation of current distribution an¢b) produced collectors on Figlass
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Redox flow batteries emerged as a prominent technology for energy storage where energy and power are decoupled metiiyy espec
suitable for stationary application§.he alvanadium redox flow battery (VRFB), the most developed and widely commercialized flow
technology, has limitations inherent to vanadium chemistry: low volumetric capacity (43ehisfor a 1.6 M electrolyte, 1.37 V is the
nominal potential diference), narrow working temperature range (betweefGand 50C), sluggish kinetics, to mention a few. Novel
energy storage materials are needed to develop the RFB further.

Polyoxometalates (POMSs), with their fascinating ability to reverstidye multiple electrons, reasonable aqueous solubility, and fast
kinetics, hold a strong promise for active materials in aqueous RFBs. Despite these attractive features of POMs, ontylks teavev
demonstrated the higtstorage capacity of POldased ageous RFBs; the most interesting redox species are Dawson §p®@/1eé0s0

and HP>W1505[1,2], which can accommodate up to 18 electrons per cluster [2]. The kiggimedox species43iW 040 exchange two
electrons [3], and four electron transfer is raped for Nay 75Hs 29 PVi4Os7] [3] and HZnWi2040 [4].

This study presents for the first time the use of phosphomolybdic acid (PMA), a #gmgPOM available commercially, for higapacity
negative electrolytes in aqueous RFBs. This work comprehgngixamines the impact of PMA concentration on negolyte discharge
capacity, limiting current and power density. The impressive high discharge capacity achievéth/{(:fyte) outperforms commercial
vanadium electrolytes due to the multiple electron mfer enabled by the POM structure. The developed research includes cyclic
voltammetry showing numerous redox events and galvanostatic flow tests, which confirm the multielectron storage abilify (& BGA

12, depending on PORbncentration); the exchanged number of electrons was further confirmed using titration measurements. The roots
for the high capacity of PMA are discussed. Summarizing, thelilged electrolyte offers the potential for aqueous flow systems with
superior energy and power densities compared to VRFB, particularly when paired with a complementary edecterlyte with
comparable or higher capacity.
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Anthocyanins (ACNs) are crucial wasetuble bioactive flavonoid that not only provide bright colors to fruits and vegetables, but also
have many fundbnal 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 tempétalging, and
presence of metal ions has led to low bioaccessibility and restricted their widespread application in food industry chosigof
processing procedures [2].

Nanoencapsulation is viable alternative strategy for the delivery amuvescome the instability of environmentally sensitive bioactive
compounds [3]. Owing to the high biocompatibility, biodegradability, fgoahle proteins and polysaccharides are considered-bigtlity

raw material to prepare nanoparticles for ACNs deliv&sin contains more than half of nquolar amino acids and has a special structure
consisting of hydrophilic upper and lower surfaces and hydrophobic outer surfaces. The amphiphilic nature of zein maisestane r
microspheres an ideal form for the dedry 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, theyaiakly
hydrolyzed in the stmach by pepsin thereby releasing any encapsulated ingredients into gastric fluids, which may cause the degradatior
of pH or enzymesensitive 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 tebzsi@dnanoparticles [7].

In this study, anthocyaniAsaded nanoparticles comprising zein and three different anionic polysaccharides (pectin, chondroitin sulfate,
<-carrageenan) weréormed using a combined antisolvent precipitation/electrostatic deposition method in pH 4.0. Based on the results
of SEM, TEM and DLS, anthocyaiiasled nanoparticles showed spherical morphology with an average particle size of3680246nm,
polydispesity index of 0.214.415, zeta potential 0f(26.742.6) mV and theotal ACNs encapsulation efficiency of @830.5%%,
depending on the type of polysaccharides and the different adding sequences of the raw materials. Encapsulation effeiehcix©El
monomers being influenced by their chemical structure.-IRT spectrum indicatedhydrogen bond hydrophobicand electrostatic
interaction showed to be the dominant forces for the stabilization of ACNSs. In addition, the anthoelaadesl nanoparticles kthgood
colloidal stability to different pHpnicand storage condition due to the electrostatic and steric repulsion from the polysaccharide coating
on the nanopatrticle surface.

Agradecimientos
This research was funded by FEUindaéo para a @ncia e alecnologia through the projedntho.EFlo&(2022. 01014. PTDC). Wen Tao acknowledges
Chinese Scholarship Council for support CSC202208420012.

Referencias

[1] Tian, J. L., et IAFC, 67(49), 13628634, 2019.

[2] Rosales T K O., et al. Fatytrocolloids, 114: 106563, 2021.
[3] H, Cui., et al. Food Hydrocolloids, 122: 107073, 2022.

[4] Li, Z., et al. Food Chem, 420, 136136, 2023.

[5] Chen, S, et al. Food Hydrocolloids, 99, 105334, 2023.

[6] Hu, K., et al. Food Hydrocolloids, 44,-108, 205.

[7] Patel, A., et al. Soft Matter, 6(24), 618299, 2010.

152



NNO2

Interplay Between SpirSpin Interactions and Molecular Conductance in BotDoped GNRs
lago Pozé", Niklas Friedrich, José Ignacio PascidaDolores Pérez and Diego Pefta

I Centro Singular de Investigacion en Quimica Bioloxica e Materiais Moleculares)(@iQ@®partamento de Quimica
Organica, Universidade de Santiago de Compostela, 15782 Santiago de Compostela, Spain
2CIC nanoGUNBRTA, 20018 Donosti&an Sebastian, Spain.

*lago.pozo.miguez@usc.es

Nanoelectronics is progressing towards the creatid 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 thig, conte
molecules seem to be a plausible altative to traditional silicorbased systems. In terms of chemical structure, molecular candidates for
GKA& LizNLIR2 &S Ydza i -damudaied gySteml thatRaRifitare® kléctkoh 8aRsport. An example of such molecules are
graphene nanoribbons (GNR 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 implicatidgastoology.

Here, we preset 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.

Agradecimientos

Lot d@ (KFyl1a GKS 9dzNB LISy CaidivdividualFelgwshipIphjedt 10a14a%78S {1 O2R2641 |

MAGNEPHENE). The authors gratefully acknowléiigecial support from SpanishMCIN/AEI/ 10.13039/501100011033 and the European Regional
Development Fund (ERDF) through grants with numbers PIBRIZ®B8RBC6,PID202208450BC6, and CEX20201038M, from the Basque Gov
ernment through the ELKARTEK project BRTA QUANTUM {2@2XR0041) and through the IKUR Strategy via collaboration betweenlkerbasque and CIC
nanoGUNE, from the program NEXT Generation ofthe Diputacion de Gipuzkoa (n@Q2ARB0002801),and from theEuropean Union (EU) through
Horizon 2020 (FE®@pen project SPRINGGrant. no. 863098), through ERC SyG MolDAM (951519) and ERC AdGCONSPIRA (101097693), and from the
de Gallicia (Centro Singularde Investigacion de Galicia;2088, ED431G4®/03 and Gain Oportunius Program).

Referencias

[1] W. Niu, S. Sopp, A. Lodi, A. Gee, F. Kong, T. Pei, P. Gehring, J. Nagele, C. S. Lau, J. Ma, J. Liu, A. Naritagtiarlok.NViBlen, Y. Mai, X. Feng,
L. BoganiNat. Mater.22, (2023) 180.

[2] J.Li, S. Sanz, N. Meriiziez, M. Vila¥arela, A. Garcieekue, M. Corso, D. G. de Oteyza, T. Frederiksen, D. Pefia, J. |. Rascbammunl2, (2021)
5538.

[3] N. Friedrich, P. Brandimarte, J. Li, S. Saito, S. Yamaguchi, |. Pozo, D. Pefia, T. Fred€ks@hekue, D. Sanchdortal, J. |. Pascual PhiRev.
Lett. 125, (2020) 146801.

[4] N. Friedrich, J. Li, I. Pozo, D. Pefia, J. |. Pascual Adv. Mater. (2024) 2401955.

153



NNO3

Emprego de carbon dots como material sensor fluorescente para a dedecde nanoparfculas de
titanio en auga

Lozano Gordlez, Man'; Moreda Piieiro, Antonio'; Bermejo Barrera, Pildr Herbello Hermelo Palomia
1Grupo de Elementos Traza, Espectrosga@pEspeciagn (GETEE), Instituto de Materiais (iMA)Y,l@partamento de
Quimica Anaditica, Nutricbn e Bromatoloja. Facultade de Qmica. Universidade de Santiago de Compostela, izspa
Ivanlozano.gonzalez@usc.es

As Nanopaiitulas Inorgnicas (NPs) estanse a iriclounha gran variedade de produtos, primgiimente cosrgticos, alimentos ditiles
médicos, e existe un certo grao de preocugacen como se liberan esas NPs no medio ambiente [1]. Xunto cos avancésmeast
nanometrobxicas para a determinami/caracterizagdn de NPs, o desenvolvemento detmdos analticos @pidos, de baixo custe ia
situson o obxectivo a marcar nestes momentos. Os Carbon Dots (CDs) son un nanomaterial moi axeitado para ser empregadorcomo ser
in situdebido a que exhibe un comportamendptico excelente (propiedades lungacentes), unha baixa toxicidade, e poden ser obtidos
mediante varios procesos déngese moi simples [2, 3].

Nesta investigadn, estidanse as posibilidades dos CDs como un material sensor para a detdgechanopaitulas de dixido de titanio
(TiQ NPs) en auga. Estaitbnse dous procesos distintos para a deténae TiQNPs. O primeiro basease no desprazamento da lonxitude
de onda de emisin fluorescente dos CDs debido a aglomemaaos mesmos en presenza de AMPs. O segundo étodo bagase na
diminucidn da fluorescencia dos CDs debido a fotodegrantedos mesmos en presenza de JINPs baixo radiagn UV (254 nm).
Resultados preliminares amosaron que en ambos 0s dous procedementos conseguimos unha resposta fluorescéritetaraahtar

a cancentracon de TiQNPs nun rango de 2500 ug/L.
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The search for new, efficient photonic materials that comply with the principles of green chemistry (sustainabésisymétyclability,
etc.) and can be used in energy or biological applications represents one of the major challenges facing chemistry ttidegense,
emissive silicdbased nanomaterials have emerged as a particularly promising type of materit.tfi last years, our research groups
have developed an environmentatisiendly onepot synthetic route, Sezel Coordination Chemistry, for the preparation of higibble
hybrid silicabased materials, containing different types of chromophores (nogeetallic complexes, perovskite nanocrystals or proteins),
which exhibit enhanced luminescence. In this communication, we present part of this synthetic strategy, as well as thtoappiic
these materials as photocatalysts, [2] bioimaging, [3] arttiéndevelopment 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 dectmelugies
in ensuring good water quality. Techniques such as photocatalysis and adsorption have been proposed as potential teofddress
the inefficiencies of conventional wastewater treatment processes, particularly in the removal of persistent contaminahtgssu
pesticides. [1,2] Acetamiprid, a neonicotinoid t pesticide widely used to cohteohiptera sppproliferation in fruit, vegetables and
ornamental plants and flowers, poses significant environmental risks upon release.

Molybdenum disulfide (Mo, a transition metal dichalcogenide, holds significant promise for use in adsorption and photocatalysis. [2]
Additiondly, incorporating magnetic nanomaterials into Maflows for simple, rapid, and cesffective separation of the catalyst from
water, while also potentially improving its effectiveness in photodegrading pollutants.

In this study, MogFe;0, nanocomposiés were synthesized using the solvothermal method. The nanostructures were analyzed through
transmission electron microscopy, powderay diffraction, BET analysis, FTIR spectroscopy. These materials were subsequently applied
in the photocatalytic degrad@an and adsorption of acetamiprid in water samples, with the concentration of acetamiprid monitored using
HPLC. The photocatalytic and adsorption efficiency of the,Ne®, nanocomposites and their regeneration potential are discussed,
providing insighs 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 ansl tteavard
development of clean energy technologies. Supercapacitors (SCs), with their extended cycle life and fast chargpwestial as an
energy storage solution. The development of multifunctional SCs with sensing capabilities fitmeeahergy usage monitoring is a
current challenge. Electrochromic supercapacitors (ECSCs), which combine energy storage with thetcageitye color reversibly
when an applied potential is applied, are being developed as a solagion.

In this work, cotton textiles screeprinted with the electricallyconductive polymer poly(3;éthylenedioxythiophene) polystyrene
sulfonate (PEDOT:P@8j Ndoped glucoselerived carbon/multiwalled 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 eseated pr
high specitt surface area (1381 %g?) and micropore volume (0.56 émy?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 PREGENRSS
the greatest color change upon the application of potentials higher thdn2|| V. In particular, the asymmetric device showed the most
significant total color differencenE) of 16 between the reduced and oxidized states of PEDOBaR8& workng electrode Concerning
the electrochemical outputghe asymmetric ECSC afforded 4.6 mF capacitance, 3.44W h cnm? energy density, and 610j7W cm?
power density, which were respectively 31%, 69%, and 40% higher than the outputs of the sym@8€ibésed on PEDOT:PSS.

This work provides new opportunities for the development of texbiéesed stimulresponsive devices with electrochromic and
supercapacitive properties for wearable electronics.

Fig.1.Asymmetric textile ECSC device.
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The rise of realime sensing technologies in Society has heightened the demand for efficient energy storage and haystgting, which

is leading to the development of autonomous smart multifunctional textile devices [1]. Thermoelectric devices convertheastiedm
sources, such as industrial processes or body heat, into electricity, but they generate energy intélymiBeipercapacitors (SCs)
complement this technology by storing energy and managing the fluctuations in energy production. The hybridization ok&eth th
technologies into thermalbkghargeable supercapacitors (TCSCs) opens new avenues for highlyteffeoiéaie, and lightweight wearable
devicesg Fig.1 [1].

In this work, multifunctional asymmetric hybrid TCSCs were fabricated using carbon nanotubes (C) and a hybrid hanomgtesiadi co

of manganese(ll) ferrite magnetic nanoparticles (~5 nm) imnzatilon C (C@Mn) as electrode active materials. Asymmetric devices were
constructed with sandwictike configuration, using PVAIPQ, (P) or a glown-the-dark doped PVA/MPQ (GID) as electrolytes
(C/iIc@Mn_P and C//C@Mn_GID cells). A symmetrick28dd SQC//C_P) was also prepared for comparison.

The glowin-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 (40.6&npamer density (929.08Wh cm?) and energy density (10.26
>Wh cm?), respectively, due to the combination of pseudocapacitive andfFemadaic mechanisms. Moreover, it presented an excellent
cycling stability of 100% after 1400 cycles. The hybridSC 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 meaéfimg low
energy electronics in lowght or dark environments.
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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 esszinfizelf
diagnosis and prognosis [1]. While promising target®RMA 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 approachdsquéintum dots (QDs) emerging as interesting alternative
vehicles for nucleic acid detection. QDs are semiconductor crystals at the nanoscale, with distinctive chemical andopartakplike
inherent fluorescence [2]. In contrast with typical orgaiffiuorophores, 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 detectiel?@f m#RBrster
resonanceenergy transfer (FREBased interactions with signaling oligonucleotide probes, specificall-SQDNA and Black Hole
Quencher 1ssDNA (BHQ4sDNA).

Thioglycolieacid capped CdT@Ds, with mathematically projected emission wavelength [4], were obtaiediicrowave hydrothermal
synthesis, and thoroughly characterized. Bioconjugation with ssDNA probes was achieved via carbodiimide chemistry usigy(EDC/N
ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride/-itN/droxysuccinimide), with conditiorigke activation time, incubation
time and QD:DNA ratio being optimized, and stability of the conjugates evaluated through absorbance, fluorescence otéreeth
tracking.

Detection of target miRNA was achieved employ@igsssDNA and BH@&EDNA, with nucleotide complementarity to the target miRNA.
Upon hybridization, the forced proximity of the two signaling probes creates the necessatgr@ distance to meet FRET reguments.
QDs with emission in the 556 nm region and BH&rted as the FRET donor/acceptor pair, with concentradigmendent quenching of
QDs emission, indicating the presence of the target.

Due to the versatility of nucleic acids as molecutaognition 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 estfluatess in

cellular imaging and biosensing. In biomedical research, there is a growing focus on developing new methods that enabteredjgible
detection of cancer biomarkers, enhancing clinical diagnostics and offering accurate results aisem$g dtages [1]. Prostate Cancer
Antigen 3 (PCA3) is a long rooding RNA (IncRNA) that is overexpressed in prostate cancer cells, making it a valuable biomarker for non
invasive prostate cancer diagnosis [2].

This study introduces a nanosensor desigro detect circulating PCA3 IncRNAs, addressing the limitations of traditional diagnostic
methods, by exploiting timeesolved Brster Resonance Energy Transfer-FRET) between the terbium complex Lufigl (Tb) and
CdTe/ZnS core/shell QDs. The QDs vianetionalized with a peptid®NA through metaaffinity coordination between the hexahistidine

tag (Hig) and the ZnS shell of QDs.¢¥NA on the QD surface can hybridize withldteled DNA, enabling efficient T-QD FRET. In

the presence of the target DNA, a PCA3 IncRNA analog, tBdNAbhybridizes with the target, displacing it from the-QRA complex.

This results in the QDNA beoming unbound, restoring fluorescence by interrupting the FRET processPagATis no longer in proximity

to the QDs. The developed sensor achieved detection limits of 0.65 rdihg a benchtop plate reader (SPARK, Tecan) and 0.32 nmol
L&t using aclinical plate reader (KRYPTOR compact plus, Thermo Fisher Scientific).

These results highlight the nanosensor's potential for clinical prostate cancer diagnosis, providing a promising tdg| fusreavasive
PCA3 detection.
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A respostacelular a exposiobn &s nanoparfculasé de gran interese para a nanotoxicoiaxe a nanomedicina. As interafs que
presentan as NPs nun medio ldivico, ascomo a sia localizadin e internalizadin dentro das estruturas celulares, son clave paraigarc
0 comportamento e 0os mecanismos das ndmo-interaccons.

Neste estudo investigouse a expoditdos gbbulos vermellos (Red Blood Cells) a nandpalés de prata de 40 nm (AgNPs). @bgbs
vermellos (tanén caiecidos como eritrocitos) son aélalas mais abundantes do corpo humano e deserfige un papel fundamental en
moitas funcdns biobxicas esenciais, tales como o transporte dxeso e dbxido de carbono. Ten forma de disco bémcavo e un
didmetro aproximado de entre 6 eX8n. Durante 8, 2 e 24 horas os @bulos vermellos foron expostos a dous niveis de concerdtnaaé
NPs nunha relaén 1:1 @&lula/NP e 1:50 éula/NP. A determinadn e cuantificadin de AgNPs levouse a cabo mediante shegle(SC)
ICRMS. Logrouse unha correcta introddn da suspensén celular no plasma utilizando unhaneara Asperon. Debidéheteroxeneidade
celular, un nétodo que sexa capaz de proporcionar inforndaca nivel celular individual e non unha inform@acimedia sobre a poboairi
celularé moi Util para canprender a diversidade celular. En congliciéptimas de exposion (39°C, 94,5 % de humidade relativa e 5,0 %
de CQ), os resultados amosaron un aumento da asimilaae NPs por parte da%lolas co aumento do tempo de expositie
concentracon.

A técnica de adlise SGCRMS demostrou ter un potencial prometedor na determirtacde @lulas a nivel individual, proporcionando
informacibn célula a élula e axudando as comprender a diversidade e heteroxeneidade propias dunha pofioaeiular.
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Atopic dermatitis (AD) is a worldwide spread common skin condition characterized by skin barrier dysfunction and akengiatitn.

It affects a considerable percentage of children and adults worldwide andsigaificantly impact their quality of life [1]. Current
treatments often involve a baseline topical emollient therapy, but mild, moderate and severe forms require potent conictssgard
immunomodulators, which can have several limitations, side eff@otshigh associated costs. Being a heterogeneous disease, AD clinical
manifestations can vary widely from one individual to another. This raises the awareness for necessary personalizedapediairiees
shared by international guidelines, to be appligdbally for affordable treatments regardless of the healthcare financial situations.

Chemistry and nanotechnology offer promising solutions for AD. Matémi&ved polysaccharides can be used to create hydrogels with
enhanced drug delivery, skin retentipand antiinflammatory 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 biophysinatidatetm
study what happeni the skin biological system, and through biotechnology, by creatingrorelevant models of the disease to predict
the treatment outcomes.

This research aimed to develop multipurpose hydrogels combining marine polymers and bioactive compounddréatrmént, to
improve skin barrier function and reduce inflammation. Among the key findings, it is highlighted that different hydrogetsieeassfully
developed using marine polysaccharides and loaded with betamethasone, or betametHaaded lipid mnoparticles, with the purpose

to achieve enhanced drug delivery and reduced systemic side effects. After physicochemical evaluationitiflarantatory effects the
designed formulations were demonstrat@uvitro, cytocompatibility was confirmed in kdimocyte and fibroblast cell lines, improved skin
barrier function and drug retention was evident in the porcine ear skin model after analysis of syncHyasree Fourier Transform
Infrared microspectroscopy and Franz cell permeation, respectively. Lhakty 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 biotechnologakoAD symptoms, by
designing multipurpose nanoplatforms to unburden this disease.
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As nanopartulas de prata (AgNPs) edxiido de titanio (TigNPs) empéganse moito na industria debido adas aplicadins. Estas
particulas, as cales as veces poden ssicas, acaban nos éanos, onde poden ser asimiladasrpiiferentes organismos mdios
consumidos polo ser humano.

As algas e os mexiils, que son moi consumidos ao redor do mundo, son bioconcentradores da contamirigsties organismos poden,
por tanto, asimilar diferentes tipos de contaminantes e inclusoapariculas presentes no medio.

Os fedmenos de bioacumula@n de nanoparfculas e efectos adversos nestes tecidos dendosirse en estudos previos. Por tanto para
garantir a seguridade alimentaria e necesario estudaréam biodispdibilidade destas paiculas.

Para isto, estudouse a bioaccesibilidade e a biodigilcdade das nanopaitulas de Ag e Ti®n algas afas e codiadas Ulvasp. e
Palmaria Palmatp e en mexifins codiiados Mytilus eduli$. Todas as mostras foron exposta$,0 mg £ de nanopariculas de Tigde

25 e 5 nm ambas recubertas con citrato, e a nandpalds de Ag de 15 nm recubertas con polivinilpirrolidina, onde todas as egposici
duraron 28 das.

As mostras expostas foron sometidas a un proceso de dixegastrointestinalin vitro. A biodispdibilidade estudouse a tras do
transporte celular das padulas dun intestino simulado ao torrente saifgeo. Para isto recorreuse ao uso dunha monocapa celular de
células de adenocarcinoma humano (C&)aque similaba a parede intestinal. Determinouse o contido total de Ag e Ti empregando o
plasma de acoplamento inductivo acoplado a espectrofaete masas (IGHS), e o contido de nanopdetilas de Ag e Ti¥@mpregando

0 modo de detecdn individualizada de nanopdeculasICRMS (SRCRMS). Ademais, taBn se estudou a presenza das nanofaras
provintes das algas @as e codiadas na parede intestinal simulada, empregando para iso, 0 modo de detéudividualizada dedulas
ICRMS (SECRMS).

Os resultadoslos porcentaxes de bioaccesibilidade das nandpalds de Ti@situaronse entre o 181% no caso das algas e entre e 76
100% no caso dos mesifis. Os porcentaxes de bioaccesibilidade das nanimpéais de Ag foron entre o0 22 e 0 98% no caso das algas e o
30% no caso dos mexitls.

A pesar disto, os transportes celulares das nandpalds de Ag e Tidoron en todos 0s casos inferiores ao 1%. Non obstante, as
porcentaxes de internalizai da prata como NP e do titanio como NP nélalas Cace? para as lgas ctias e codiadas 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 bimfiira
infections. This issue has become even more urgerit thi¢ 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 actionrf@hdeaith
Organization (WHO) has emphasizérhttthe 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 polyure® BP)d&itirimers
[1], which are highly positive charged cesiell nanoparticles that resemble antimicrobial peptides (AMPs). Following a sustainable
methodology, the new cationic corghell PURE dendrimers were synthesized.

Using a variety of multidrug resista(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 resestaesiifrcluding
having an impacin biofilm adherence and cell density. Using coagsined molecular dynamics simulations and electron imaging we
were able to show that PUREBEI exhibit a disruptive activity at the membrane level.

Interestingly, we observed that administering biocortipee doses of PUREBEI accelerates wound closure in an adapteditro wound
infection model.

With infectious diseases becoming more resistant, cationic-sbedl PURE dendrimers represent a breakthrough in the creation of
efficient antimicrobial and mti-biofilm drugs.
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Gold nanoparticles (AuNPs) can be used in a great variety of applications in diagnostics, including diseases asso@&AadRNA
mutations due to their atractive optical and spectral properties [1].

The current work focuses on the (i) to synthesinel @haracterize of spheric&luNPs; (ii) to functionalize these AuNPs with specific
oligonucleotide to obtain stable Au nanoprobes; (iii) development and optimization of a nanotechi@egg colorimetric assay for
detection of a DNA deletion mutation tfie epidermal growth factor receptor (EGFR) [3,4].

Forty nm spherical AUNPs were successfully synthesized, based on areithatéon method, and further characterized by Ultravielet
visible spectrophotometry, Dynamic Light Scattering (DLS), Electrophoretic Light Scattering (ELS) and NanopartickerbtgslisfNTA).
Their functionalization was further performed using a pH method, and a-thdalified oligonucleotides. The pH method afforded Au
nanoprobes with good colloidal stability. The optimized nanoprobe was further used in colorimetric askapsnanoprobes were
incubated with target DNA and upon salt induced aggregation, the color of nanoprobes visibly changes from red (negdtiee) to b
(positive) depending on the type of DNA present (Complementary/normal, Mutated or Noncomplementary)clirssgnn we propose an
innovative, fast, and simple colorimetric molecular assay for one of the most frequent mutation in exon 19 of EGFR, antimptation
associated with nosmall cell lung cancer.
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(iii)) Salt-Induced
Partial Aggregation

Fig.1.Au nanoprobes for DNA detection based on a Xwass linking approack
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Delivery systems based on nanotechnology offer wide applications, from nutritional enrichment to therapeutic interventions, a
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 biflogttas, which

are due to the presence of unique structures such as milk fat globules, casein micelles, small proteins, and extrasielesafijleAmong

the various sources of milk, goat, and cow milk are easy sources to obtain and rich in these gl#raentcur naturally and provide
advantages in terms of biocompatibility, low immunogenicity, and ability to cross biological barriers, making them capdataisisg

for the development of nutrient and drug delivery systems.

The unique properties ahilk 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 cellulammesmbr
facilitating the delivery of drugs directly to target cells. This characteristic is crucial for brain tumor treatments, where effeatjve dr
delivery across the bloetrain barrier is a significant challenge. In order to avoid this hurdle, the direct drug delivigrgy boain can be
achieved by intranasal administration, mainly through the sensory neuronal pathway or indirectly by the passage acrddrime B2
systemic circulation.

In this sense, the essential focus of this work is using exosomes deriveddkame Inilk to treat brain tumors, through targeted delivery
of mitoxantrone (EX@TX), intranasally. EXTX was evaluateih vitro for cell viability and permeability in RPIZ650 cells, indicating
that milk exosomes were not cytotoxic. Additional studiesthe SF268 cell line show the antumor capacity of EX®TX as well as a
more efficient cellular internalization of EX@I'X compared to MTX.
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Infections caused by nontuberculous mycobacteria, particuMrlgvium are becoming increasingly relevant due to their rising prevalence
and significant impact on public health, especially among immunocompromised individualgumprimarily targets antigespresenting
cells, such as macrophages, where it can survive and replicate, resulting in persistent infections. This persistencedesidetable
morbidity and complicates treatment strategies amid growing concerns about @gigtance [1]. Consequently, there is a rising demand
for new antimycobacterial therapies that offer improved efficacy and fewer side effects.

Nanoparticlemediated drug delivery systems are a promising strategy in the management of mycobacteriabmsfebti addressing
issues of nosspecific tissue distribution and toxicity, allowing for lower doses, higher selectivity and controlled drug releasevtmikhis
different liposomal formulations were carefully engineered to target antigegsenting cefi, whereM. aviumresides. These include pH
sensitive liposomes that allow for higher drug release at acidic pH and mafumasténalized liposomes that target mannose receptors,
which are overexpressed in phagocytic cells such as macrophages and deradisti The liposomes were loaded with sutezolid (STZ), an
antimycobacterial drug currently in clinical trials for extremely dregjstant tuberculosis, which also shows efficacy agahstvium[2].

The liposomal formulations exhibited over 80% of quatdation efficiency, andontrolled drug release at physiological pH, with increased
release in acidic environment. All the nanoformulations were efficiently internalized and did not cause cytotoxicitynmamwederived
macrophages. Moreover, the eapsulation of STZ did not compromise its antimycobacterial activity addirestium2447in vitro.

Overall, this research contributes to the development o&éfective, host celtargeted therapeutic modality, with great potential to tackle
mycobacteral infections.
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Accelerating the transition towards a regenerative growth model that gives back to the planet more than it tdieegaal of the green
transition. Two key aspects are then considered as fundamental: the bioeconomy abaddeid products. Cellulose is the most abundant
renewable resource on the planet, making it a key material with great potential. It comes from ablegources such as wood pulp,
cotton, or agricultural byproducts, 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. Thel@@ment of novel materials, such as nanocellulose
derived from cellulosic fibers, and its applications has recently sparked significant interest. Subjected to a mechanmiogl moeess,
nanometricsized crystalline or fibrillar particles (+1®neters) with high technical properties are obtained. These cellulose nanoparticles,
derived from natural sources, netoxic, and with high technical properties, are a formidable alternative to several synthetic compounds
[1]. Its large surface area, highactivity, hydrophilicity, excellent mechanical and barrier properties, and chirality, makes it an ideal raw
material for a wide variety of highalueadded applications: enhance the strength, stiffness, and other properties of paper and cardboard,
the production of highly resistant and lightweight composite materials, the replacement of carbohylaiatsl food additives, water
remediation, alternative to noibiobased coatings for textiles, among others. Nanocellulose provides three types of advantages: th
new functionalities, the potential for reducing production costs (due to its already noted abundance), and sustainaddégrésable

and biebased).

However, the process of obtaining nanocellulose involves several steps with high energy acahswmeption, which affects its final price
and, therefore, limits its commercialization at an affordable price. Research on simple areffeotite production processes is of great
interest. Likewise, the modification of its functional groups is impdrtarachieve suitable reactivities for specific applications

In this context, the production of cellulose nanopatrticles has been proposed through an innovative process that redueesriggtand

time costs, while achieving high properties. Additionatheir chemical and physical modification have been carried out to give them
hydrophobic and antimicrobial properties. The nanoparticles and modified nanoparticles have been characterized in tdrenssiakfi
using electron microscopy, viscosity, anddtional groups. The results have demonstrated adequate performance in both production and
modification for use in higinterest applications.

Fig.l.Microscépy image of cellulose nanoparticles obtained using different mechanisms

Acknowledgments
NACELUP has been funded by the NEOTEC Program of the Centro para el Desarrollo Tecnolégico Industrial (Ministerimdev@sanig,Universidades
of Spain) and cfunded by European Union through NextGenerationEU funds (Plan dedRacidm, Transformacion y Resiliencia).

aziny 1Y
ol ¥  GOBIERNO MINISTERIO I
o & 7 DEESPARA DE CIENCIA, INNOVACION v -
't 2 Y UNIVERSIDADES

RNOVACION Plan de Recuperacién,
WRUVRLIUN Transformacién y Resiliencia

Financiado por
la Unién Europea
NextGenerationEU

References
[1] B. Channab, A. El Idrissi, Y. Essamlali, M. Zahouily. J. Environmental Management, 352 (2024) 119928.

168


mailto:*mcastro@nanocel.es

NN18

Lipid Nanopatrticles in Action:
Powering Hyaluronic Acid Production in Skin Cells

Zinaida Shakéf, Sofia A. Costa LiriaSalette Reis

1LAQV, REQUIMTE, Facultbarmacy, University of Porto, Portugal
2LAQV, REQUIMTIEBAS, School of Medicine and Biomedical Sciences,
University of Porto, Portugal

*zinaida.shakel@gmail.com

Hyaluronic acid (HA) plays a vital role in skin health, supporting nutrient exchange and protecting against free raalicgistihitiple
signalling pathwaygl]. It is imperative in combating the effects of agej@f as it helps retain moisture and maintain skin elastif3fy

To stimulate HA production in skin cgH§, we developed solid lipid nanopargés (SLNs) composed of lipids and surfactant, loaded with
I -carotene, a compound known for its potent antioxidant and photoprotective propefsies

Our study focused on optimising SLN formulations using two lipids: Glycerol Monostearate (commercial name: Imwitor 96@tgoand
butter. We characterised these nanoparticles in terms of storage stability, size, polydispersity index, zeta potentulation
efficiency, and loading capacity. The SLNs were then evaluated in vitro using fibroblasts and HaCaT cells to deterafiiiytheir
enhance HA production via AlphaLISA assays. Additionally, we assessed the photoprotective and antioxittaof #féenanopatrticles.

h dzNJ F A y RA y 3 &arclede®bal8dsSiiNs hake thie potential to stimulate HA production and may offer enhanced photoprotection
and antioxidant capacity, indicating their possible promise as an innovative approach-syeinij skin care.

Beta-carotene Solid lipid Hyaluronic acid
nanoparticles production by cells
» Protection of compound
from degradation
» Moderate encapsulation
efficiency
» Efficient delivery system

NV

Fig.1.Schematic overview of encapsulation e€arotene in solid lipid nanoparticles for enhanced hyaluronic acid synthesis in skin cells.
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The exploration of energy transfer mechanismerigcial 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 assemblidigithin
harvesting complexes (LHCs), wheixciton transport is facilitated by the structural arrangement of pigmenéggiegates, known for
their excitonic properties, exhibit strong coupling among dye aggregates, resembling the behavior of natural plgments.

Recent advancements in the usEDNA 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 acceptdesnolec
positioned at the endsfathe DNA strands, allowing for the efficient relay of energy from an excited donor dye through multiple identical
transmitter dyes to a single acceptor fluorophdre.

To replicate and understand the natural processes of light harvesting, constructifigiargystems that can efficiently control light
transfer is essential. This communication presents an investigation into the energy transfer properties of synthesizedNw¥haitles
comprising 30 and 50 base pairs, with strategically selected donoaeceptor fluorophores attached to their termini. We employed a
cyanine dye based on quinoline, known for its ability to foragdregates, that served as effective energy bridge and transmitter dye. The
mechanisms of energy transfer within these hybridteyns are critically analyzed, providing insights into their potential applications in
advanced lightharvesting technologies.
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Copper (Cu) is an essential trace element with critical roles in various biological processes within the human body. dlvexsess of

this metal is linked t@everal neurodegenerative disorders, such as Wilson's, Menkes, Alzheimer's, and Parkinson's diseases. This mak
the development of effective sensors for detecting Cu in different contexts (e.g. industrial waste, water systems, and dhéi) a

priority [1].

Metal-organic frameworks (MOFs) have gained significant attention in recent years as versatile platforms for applicationgvasaselect
sensitive sensors for a wide range of analytes [2]. Their high porosityiaablestructures make MOFs esitent candidates for chemical
sensing.

This study focuses on developing fluorescent materials that address the limitations of traditional organic dyes, suchiassos&ich
suffer from issues like setfuenching due to aggregation and poor watersligy, 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, int6&QKQising either
physical adsorption oin-situ synthetic methods. Our results demonstrate that thmesitu incorporation of RosCOOH within the MOF
structure produced an efficient nanoplatform for Cu(ll) sensing. Environmentally friendly heating techniques, includimgawneicand

ohmic heating, wez explored during synthesis [3]. The synthetic approaches and the sensor's performance in detecting Cu ions will be
presented and discussed.
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Fig.1.Schematic diagram of the fluorescence detection mechanism.
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Plant extracts, long valued as active ingredients in cosmetics, have seen increasgitgraopprofessional cosmetic laboratories in recent
decades due to their remarkable bioactivity and potential for innovative formulations [1]. In this context, the use olbgdant by
products, such as those from fruit production, to create new furaloingredients has become especially attractive, given the large
generated volumes [2]. Building on the group's previous research and recognising both the poteRtiblisfidaeuwaste and the rising
interest in waste reduction in recent years [3], tbptimal conditions for producing ultrdeformable liposomes, known as ethosomes,
were investigated. A commercial raspberry leaf extract was used as a model extract to determine the optimal encapsulditionson
through response surface methodology (RSM)e 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 ledfestraict
concentration and the ethanol concentration on the size, entrapment efficiency, colour, and zeta potential of thenetiso3de mass of
soybean phosphatidylcholine (lipidic carrier) was maintained constant.

The different suspensions loaded with raspberry extract were characterised by laser diffraction, revealing a mean partickokime

(D4:3) ranging from 2.48 t0.80 um. The entrapment efficiency (EE%) was between 51.79 to 72[R&%eta potential ranged from

40.06 t0-30.93 mV, while colour parameters L* (lightness), a* (red vs green), and b* (yellow vs blue) ranged from 70.49 it.83.%9,

2.39, and 7.8 to 20.52, respectivel\Results revealed that vesicle size and colour depend significantly on the defined variables. Further
investigation into longerm stability is essential for ensuring formulation effectiveness. Encapsulating-pasetl biowaste dracts
presents a sustainable solution for the cosmetics industry, decreasing environmental impact while improving product efficacy.

A58 e l .. !

Fig.1.a) Raspberry commercial extract, b) encapsulation system, c) size distributions ethosomal formulation number 3, andsdigfinal
aspect of the 11 different formulations.
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Proyecto REGATEX: Escalado de un proceso de reciclaje quimico de residuos textiles
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De acuerdo con la Orden TED/167/2024, de la Fundacién Biodiversidad para el impulso de la economia circatnteretodel textil y

la moda y confeccion y del calzado en el marco del Plan de Recuperacion, Transformacion y Resiliencia, para el afio 264, ENCE
llevando a cabo un proyecto de reciclado quimico de residuos textiles para incentivar la transfordecs@etor hacia un modelo
sostenible con especial énfasis en la reduccion de la generacién de residuos e incremento de las tasas de reciclajectospegiemde
construir, arrancar y operar una planta piloto de reciclado quimico de residuos tepkles escalar un proceso novedoso, que aporta
importantes ventajas respecto a los procesos actuales y en desarrollo. En este proceso se revalorizan las fraccioasscobtégmsd
tecnologias méas adecuadas, fomentando la sostenibilidad y circularidésk docesos industriales y empresariales para mejorar la
competitividad y la innovacién en el sector textil que nos permita reducir la huella de carbono en el marco de una edondanjajae

supere el anterior modelo de produccion lineal.

El reciclge mecanico de residuos textiles esta ampliamente establecido en el mercado, pero solo ofrece soluciones para cierto tipo d
productos como materiales monocomponente (principalmente, residuos textiles preconsumo, 100% algodén). Por ello, ENCE& propone
escalado de una tecnologia innovadora desarrollada por ShareTex A.B. para el reciclaje quimico de materiales multicomponen
(principalmente, residuos textiles posconsumo, de poli algodédn), dando salida a otros tipos de residuos a través delgsateginicas
hidratadas desarrollado por ShareTex. La propuesta de ENCE supone un primer paso en el escalado del proceso de rémictige quim
textiles (TRL de-8 a 56), el cual ha sido identificado como una de las principales barreras y retos a supareumpalir con los objetivos
medioambientales en este sector. La magnitud de dicho reto queda perfectamente ejemplificada en el hecho de que hoyeistiéa no
ninguna planta comercial de reciclaje quimico de textiles en el mundo.

Esta novedosa tecnolégy destaca por permitir una amplia versatilidad tanto en las materias primas utilizadas como en el segmento de
productos obtenidos. El proceso permite la extraccion de celulosa de diferentes tipos de productos textiles (mono o nomé&otenp

por lo queno depende de un tipo de fibras en particular, ademas de ofrecer la posibilidad de modificar las propiedades de la nelulosa e
el producto final, adaptandose a las necesidades de los clientes. Esta capacidad de adaptacion permite reintroduardesdibi@sa

con el maximo valor afiadido posible, ya sea como nuevas fibras textiles u otro tipo de aplicaciones. Ademas, las fibaagpsedéntes

en la materia prima se obtienen de forma controlada y purificadas, permitiendo establecer sinergiasictadores de este tipo de
materiales.

Agradecimientos
El proyecto es producto de un acuerdo de colaboracion entre lagpastieca, ShareTex, A.B.y la empresa ENCE energia & celulosa, S.A.

Referencias

[1] Orden TED/167/2024, de 20 de febrero, pogiee se aprueban las bases reguladoras, para la concesién de subvenciones, en régimen de concurrencia
competitiva, de la Fundacién Biodiversidad, F.S.P., para el impulso de la economia circular en los sectores del taldilyydel plastico en el marcel

Plan de Recuperacion, Transformacion y Resiliencia.

[2] Edvin Bagenhol@Ruuth, Miguel SanctiSebastia, Nadine Hollinger, Anita Teleman, Per Tomas Larsson, Ola Wallberg. Transforaiogspostr
cotton waste textiles into viscose staple fihesing hydrated zinc chloride. Cellulose, November 2023.

174


mailto:amrequejo@ence.es

POL@

Isocyanateterminated prepolymer synthesis targeting cork composites for the footwear cluster

G.C.S. Ad89T.B. Schreinéy L. Aquing, I.P. Lima, M.J. Ferreird A. SantamariegEchart, M.F. Barreird *
1CIMO, LA SusTH@stituto Politécnico de Braganca, Campus de Santa Apoldnia;2530Braganca, Portugal
2CIPADE, Av. 1 de Maio, 518, 3220 S. Jodo da Madeira, Portugal
3CTCP, R.de Funddes, Dev. Velha-3200S. Jodo da Madeira, Portugal

*barreiro@ipb.pt https://cimo.ipb.pt

Acknowledging the growing demand in the footwear industry for more sustainable production processes, the substitutioneticsyaw
materials with biebased raw materials has emerged [1]. This study focuses on developing polyurethane perpagnbinders for cork
composites to manufacture eefviendly shoe insoles. The polyurethane prepolymers were formulated with different commercial polyester
polyols, with biebased content between 8@ 100% through the prepolymer process, which generaepolymer containing free
isocyanate groups [2]. A reference formulation based on synthetic polyol was also prepared for comparison purposes.tifige resul
prepolymers were used as binders for cork composite formulation.

Chemical and physicaharacterisation 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 D28Y2nd Fourier transform infrared spectroscopy (FTIR).
Mechanical tests ere carried out to determine the mechanical properties of the cork composites prepared with thetoekiced pre
LR2feYSNE o6&aiNBaa G oNBI]l a é3 AGNIAY i o0NBI]1 @t éludehir thy 2 R dz
syrthesised prepolymers showed stability with time and were successfully applied in cork composites, exhibiting promisiity &8exziib
resistance for use in shoe insoles application.
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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) Stresstrain curves at break of cork composites.
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Waterborne polyurethanairea (WBPUU) dispersions are versatile polymer systems used in a wide range of applications. Due to their low
flammability and toxicity, there igreat 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 Eustathab
ecological production méds, 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 fd@itlvaspd content ranging
from 80% to 100%. This was achieved through a modifieghplgmer method developed in the research group, adhering to EU regulations
[3]. Additionally, a reference formulation using a synthetic polyol was prepared for compariseproduced dispersions (solids content,
particle size, viscosity, and pH) were characterised. Moreover, the adhesiveness performance was checked by evaluatiegidghe ad
strength. Once the dispersions were ready, films were made using Teflon® nfélfdsproduced with the dispersions were examined
regarding morphology, physicochemical properties, and thermal properties. In conclusion, effectivebasger polyurethaneirea
adhesives with a biobased content of nearly 70% were successfully devekipaging promising attributes to be used as effective
alternatives to current synthetic counterparts.
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Fig.1.a) WBPUU dispersion bimsed; b) Film obtained; ¢) Thermogravimetry analysis.

Acknowledgements
BioShoes4All (23762/C12i01.01/2022) funded by the EU/Next Generation EU, in the scope of the Recovery and Resilience Program (RRP), through th

GCdzy R2ASYYo6f ¢ C/ ¢kal ¢9/{ 0t L55! /0 & dzLJLJ2 NI G2 / Lah 0| L5. knncdni
(DOI:10.54499/UIDP/00690/2020)); SUSsTEC LA/P/0007/2020 (DOI:10.54499/LA/P/0007/2020). FCT for the scientific employaoe(A.cBatitamaria

Ectart).

References

[1] A. Mahnel, et al., International Journal of Adhesion and Adhesives, 129 (2024) 103560.
[2] A. Santamari&chart, et al., Polymers, 13 (2021) 3.

[3] A. Santamari&chart, et al., Progress in Organic Coatings, 117 (2018) 76.

176



POL@

NIPUs a partir de lignina kraft de ENCE

Pablo Jiménez Alvaro Arufé, Pedro Calv$
IFundacion Centro Tecnoldgico de Investigacion Multisectorial (CETIM), Parque Empresarial de Alvedro, Calle H, 20,r&8b8@Culle
Corufia, Espafia)
1ENCE Energia y Celulosa, S.A., ¢/ LourizaBgd/s3 Pontevedra (ESPANA)

*pcalvo@ence.es

Con lacreciente conciencia sobre la proteccion del medioambiente y las preocupaciones de seguridad, la preparaciéon de sustitutos n
peligrosos de los PU convencionales bajo el concepto de quimica verde esta ganando mayor interés tanto en el ambitcordustnia

el académico. Entre los candidatos, la sintesis de poliuretanos sin isocianatos-ldRWsocianate Poly Urethangse considera una
estrategia mas eficiente, ecolégica y altamente aplicable.

La ruta de mayor viabilidad técnica y medioambientdbgsoliadicion de diaminas y carbonatos ciclicos de cinco miembros, que incluye
la ventaja de no solo eliminar los isocianatos del proceso de produccion, sino también el uso de diferentes tipos denetutatesy
renovables. [1]

Se ha considerado que la introduccion de grupos amino en la estructura de la lignina resulta ser la transformacion gsifaatélea
puesto que puede llevarse a cabo a través de una Unica reaccion, conocida como reaccion de Mannich, para corlgguoa amanada

como precursor para la sintesis de NIPUs mediante la via de poliadicién con carbonatos ciclicos.

Se presenta la investigacion desarrollada al respecto dentro del proyecto DICKENS (Investigacion y optimizacion integaiths @
partir de fuentes naturales), entre los afios 2020 y 2024, y que ha contado con la financiacion de CDTI.
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Fig.1.Esquema de la reaccién de Mannich.
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Portable electrochemical biosensing device for poinit-care diagnosticsApplications in
communicable diseases
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This study presents the development of a portable biosensing device designed for early and accurate disease identifazgionhin
quantification of various biomarkers. The device integrates magnetic actuation and electrochemical biosensing witeiy-®barated
portable reader (Figure 1, Panel A), offering a versatile and agnostic platform capable of detecting a wide range ofrisiomauding
proteins, exosomes, transcripts, DNA, and miRNA (Figure 1, Panel B) [1,2]. This adaptability elld@scthto address emerging
diagnostic challenges with minimal technological adjustments. The method significantly reduces the time to results, teatiitagtion

of biomarkers at low concentration ranges using a simplified analytical procedure,gribgirticularly valuable in losesource settings
and highincome countries where rapid turnaround times and cefficiency are essential. The device has been validated for its ability to
detect pathogens in both immunosensing and genosensing formgtsoBbining magnetic actuation with electrochemical biosensing, it
can analyze complex specimens without compromising analytical performance or accuracy. Applications include the ramid détecti
Streptococcus agalactia@ pregnant women and their newlos, the stratification of infectious diseases like sepsis based on fever
biomarkers, and the detection of respiratory pathogenic bacteribesonellaor Mycobacterig3]. This flexibility positions the device as

a powerful tool for personalized medicimad timely clinical decisiemaking across diverse healthcare settings.
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Fig.1.Panel ALaboratory proof of concept of the biosensing device, containing a cartridge for the magnetic actuation, connected to a
portable commerciabipotentiostat. Panel BMolecular 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 kintspf targe
regardlesf 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, insefticglaslas) para el
control de plagas que afectan a la calidad y productividad de las cosechas. En el Noroeste de la Peninsula Ibéricaalhadgcun uso
intensivo de diferentes pesticidas, entre los que destacan los fungicidas. Dependiendocdeatdsristicas de cada compuesto, y las
condiciones ambientales en las zonas de aplicacion, una fraccion de estos compuestos puede alcanzar las aguas swgiBdiciales d
derivas durante su aplicacion y/o transporte asociado a particulas del suetior&dinente, en funcion de su estabilidad en el suelo y
polaridad, algunos de estos compuestos podrian llegar a contaminar las aguas subterraneas.

Evaluar el impacto de fitosanitarios en las matrices anteriores requiere la combinacion de una etapaefgracion con una
técnica de determinacion, con unas caracteristicas adecuadas en cuanto a su sensibilidad y selectividad. Habitualmestadestce
llevan a cabo empleando sistemas de tipeQgQIMS [1]. Aunque resultan imbatibles desde el pud® vista de sensibilidad, estos
equipos son ciegos ante cualquier pesticida no seleccionado a priori, es decir, para el que no hayan definido sus cemtespondi
transiciones. Este hecho representa una limitacion relevante debido a la volatilidad deldoeate fitosanitarios, con la introduccion
continua de nuevos principios activos y la pérdida de autorizacién de otros. Los analizadores de masas exacta, @ibgrepyntempo
de vuelo (TOF), resultan mas apropiados en procesasréening Sin erbbargo, su sensibilidad se ve afectada por el registro simultaneo
de varios canales, tales como la combinacion de los modos MS y MS/MS en la misma inyeccion.

En esta presentacion, se discuten las posibilidades, y las limitaciones, de los sist€T&FMS, operados en el modallions
para la cuantificacion de una seleccion de fungicidas e insecticidas en muestras de agua tomadas en las proximidades.d€ vified
protocolo analitico empleado, incluye una etapa de preparacion de muestra combinada ecdmeh sistema LQTOFMS. De esta
forma, la preparacion previa de las muestras se reduce a una etapa previa de filtracion y la duracion del proceso eneditice a 30
min. Ademas de la evaluacion de los limites de cuantificacion de método, segavasno afecta el modo de pseudo masaasas a la
selectividad asociada al i6n cualificador, registrado en el canal de alta energia.
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A nivel mundial, los residuos de aparatos eléctricos y electrénicos (RAEE) constituyen uno de los desechos de masimépido,crec
impulsados principalmente por los rapidos avances tecnoldgicos y la obsolescencia programada [1]. Estos residuos camamedela
compleja de materiales como vidrio, plastico y metales, incluyendo sustancias valiosas y peligrosas. Por esta razongkt)hdas
incorporaron en sus Objetivos de Desarrollo Sostenible un nuevo plan de accién de economia circularigagapreduccion de RAEE.
Hasta la fecha, el reciclaje de RAEE se centra en componentes reutilizables como el Cu y los metales preciosos [2]o Site kit ad
numero limitado de instalaciones especializadas y a los altos costes asociados, ebdepésrtederos, la incineracion y la exportacion
a paises en desarrollo siguen siendo las principales alternativas, lo que conlleva riesgos ambientales y sanitarios gebsdmeia de
sustancias toxicas.

Los plésticos constituyen aproximadameat@0% de los RAEE y contienen altas concentraciones de aditivos disefiados para prolongar st
vida util. Una de las principales barreras para alcanzar una verdadera economia circular sostenible es la falta de inétaiteni&

sobre los aditivos quimis utilizados en los distintos plasticos y sus aplicaciones. Por ello, el primer paso hacia un reciclaje seguro €
investigar la presencia de estas sustancias.

En este trabajo se investigo la presencia de compuestos orgéanicos peligrosos (HOCs) es idaRAEE mediante la cromatografia de
gases acoplada a la espectrometria de masadHBI@S). Se desarrollé una nueva metodologia andlisis de cribado no dingietarget
screenind para obtener una vision global de los HOCs presentes en estos residums resultado, se identificaron tentativamente mas
de 300 sustancias pertenecientes a diferentes familias utilizadas habitualmente como aditivos plasticos, retardantes, dAkENa
plastificantes y filtros UV. Se cred una nueva base de datos qugeriobm/z y los espectros obtenidos para 339 compuestos, la cual se
aplicé para la serguantificacion de 52 sustancias. Las concentraciones totales medias obtenidas variaron entre 14,3Q@6P |1g g

1, siendo el polipropileno (PP) y el acrilonitrilo butadieno estireno (ABS), los polimeros que contienen las concentrasibagsm altas,
respectivamente. Entre las sustancias detectadas, bisfenol A, tetrabromobisfenol A (TBBPA) y triphenyl pfidBpRateresentaron las
concentraciones mas altas en las muestras analizadas. Por primera vez, se hace un analisis de HOCs en RAEE y sepirefsemziade la
de residuos de TBBPA en la cubierta de plastico de los dispositivos de router, lo que apurgeesitiad de abordar las implicaciones
con enfoques integrales, que incluyan la mejora de las practicas de gestion de residuos, medidas reguladoras y eldéesterolitivas
mas seguras a los HOCs en los productos electrénicos.
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Human neutrophil elastase (HNE) and cathepsin G (Cat G) are crucial proteolytic enzymes involved in the pathophysiotogy of ch
wounds. High levels of these enzymes indicate prolonged inflammation and impaired healing processes, making their dataméhat
guantification essential for effective wound management and treatment strategies [1]. In this study, we propose a novélcoethining
distinctly sized CdTe quantum dots (QDs) as a fluorescent probe to implement a platform for simultaneousndiszni 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). dhdsedec

data were processed using various chemornitainodels, including unfolded partial leasguares with residual bilinearization-RLS/RBL),
radial basis function artificial neural network (RBIRN), and partial least squardgscriminant analysis (PAD3\), to guarantee a detailed

and precise analysi[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 puiteassinhted

the two enzymes both together and individually, achieving a sensitivity and specificity of 1. In contrast, the EEM methodhaulyfallo

the discrimination of the two enzymes both together and individually.

Our groundbreaking approach proved to be accuratetfoth 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 iherapeut
interventions and could initiate a path towatbe simultaneous discrimination of multiple enzymes.
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El desarrollo de nanosensor@sticos presenta un gran intés en embito analtico, ya que estos sistemas simplifican y reducen el tiempo
necesario para la detedri de los analitos de intés. Concretamente, la interacei/reaccibn de moéculas dones con las nanopddulas

(NPs) puede producir modificaciones de las propiedagésas de las NPs, ofreciendo una gran versatilidad para el desarrollo de sensores
guimicos. Sin embargo, estos sistemas presentan ciertas limitaciones, entre laspygglea incluir sensibilidad y selectividad mejorable,
consumo relativamente elevado de nanogdedias (NPs) por muestra analizadd,casno la posible incompatibilidad de las NPs con las
muestras objeto de allisis. Recientemente se han descrito estrategminiaturizadas que permiten incrementar la sensibilidad y
selectividad de los ensayos con NPs mediante su impleméntasi sistemas de microextradoi y su combinaén con sistemas
instrumentales pordtiles [1]. Sin embargo, sler conveniente alcanzama integracdn completa de las etapas de preconcentéaciy
deteccbn. Adenas, el empleo de sistemas de detestino convencionales de alta implantagj tales como los dispositivos de telefan

movil [2], podia favorecer la aplicabilidad de los nanosersadesarrollados.

En la presente contribu@m se propone el desarrollo de nanosensodpsicos para la determinagn de analitos (o derivados) \ailes
mediante la integradin de las etapas de preconcentréiej reconocimiento molecular y detecai. El enpleo de sustratos de celulosa
hidrofobizados hace posible la expo8itde un microvolumen de NPs a la fase gas sobre la muestra para la@agtpoeconcentraéin
de los analitos (o derivados) wbles, agcomo la obtendn de indgenes digitales dalgota de NPs mediante el empleo dedmeara de
un teléfono movil sin necesidad de transferir la gota de NPs al compartimento de muestra del sistema deddeteanespondiente

Los netodos desarrollados en base a la estrategia propuesta permitierdetiErminacén de especiesdnicas y compuestos adigicos
presentes en muestras ambientales y alimentarias. Por un lado, las idR®@corteza de AU@Ag se aplicaron a la determnaci
colorimétrica de sulfuro en aguas ambientales previa genérsidi situde sulfuro de hidigeno, en base al cambio de color experimentado
por la gota de Au@AgNPs en presencia déitiv{8]. Adenss, se desarrallun nanosensor dual basado eanoclustersie plata (AgNCs)
para la determinadin de bromuro y sulfito en aguas rdsales, siendo posible la deteénifluorimétrica y/o colorimétrica de ambos
aniones dependiendo de sus niveles de concerdrafd]. Finalmente, se di§é un nanosensor luminiscente basado menoclustersie
cobre (CuNCs) para evaluar la frescura detads a partir del contenido de trimetilamina y de las baseétiled totales nitrogenadas, en
base a la disminuén de intensidad de fluorescencia de los CuNCs tras la captdeiestos v@iiles [5]. Los tres &todos descritos se
caracterizan por preséar factores de preconcentram elevados (15381), una excelente sensibilidad y selectividad, y pdgtisi
aceptable. Aderass, se demosts la aplicabilidad de los nanosensores descritos mediante la comparaon nétodos de adlisis de
referencia y estudis de recuperadn.
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Cellulose paper has beamdely 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, biodegradabéilent
sorption capability and the possibility of surface modification [1]. Recently, nanostructured materials such as silver narof/agitis)

have been used in cellulose substrates for the preparation of antibacterial papers [2]. The present contribution nepleetsnodification

of cellulose filters with noble metal nanoparticles (Ag, Au, and Pd) for enhanced trapping of metals and metalloids apg@ltbaiion in

trace and ultratrace chemical analysis. Different modification procedures, namely physicatptidsp thermal reduction andn situ
chemical reduction, were extensively evaluated for cellulose decoration with Ag, Au ard §ith chemical reduction using sodium
tetrahydroborate was finally selected for the preparation of the Ag NPs modified pamasts. Cellulose filters modified with Ag NPs
were employed for the enrichment of a) Hg (a¥H8], b) Cd and Pb (after complexation with pyrrolidine dithiocarbain@eand c) As,

Sb and Bi (as volatile hydrides) [5]. Two detection techniques were used for analysis, namely a direct mercury analyzandDMA)
inductivelycoupled plasma mass spectrometry (IB). Particularly, trapped Hg was determined by the dineetcury analyzer (DMA)

[3], which allowed the direct combustion of the enriched cellulose substrate followed by atomic absorption spectrometrylifAAS)
addition, the determination of Cd, Pb, As, Sb and Bi was performed BY$J®,5], even though desoiipt/elution of the elements was
required prior to ICRMS 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 accodhapyeaision were assessed. Characterization

of modified filter papers was performed by Scanning Electron Microscopy (SEM) combined with energy dispaysspestrometry (XRS)

that showed spherical Ag NPs of-80 nm. The developed nanosorbents areoaffable and easy to prepare, and a wide range of
applications involving noble metal NPs can be envisaged.
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Microfluidic paperbased analytical deviceptRADS) are innovative diagnostic tools that combine microfluidic principles with paper
substrates to offer simple, portable, and casftective solutions. Because they use capillary acfiiADs do not requirexternal 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 scanmegintfied
through digital image processing, converting colour intensity into absorbance units. These measurements then correlabe with t
concentration of the individual biomarkers, like glucose and urea, among others, enablitigneaduantitative amlysis with no need for
complex equipment. These features makRADSs ideal for poimbf-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 agi@lbgample for diagnosis and
monitorization of several health conditions, since they are more convenient and reduce patient discomfort compared tmahbblitiod
sampling. Nofinvasive sample collection is also easier to handle in field settinigsvdts infection risk, making it highly valuable for low
resource environments, remote areas, and situations where rapigitendiagnosis is crucial.

This work aimed to combing ADs' strengths and the benefits of nimwasive sample collection to ddeg disposable microfluidic devices

for rapid, realtime diagnosis of biomarkers in saliva and urine. The designed devices are intended to be an alternative diagnosis tool t
complement, not replace, conventional blood analysis. The developed work, foousegtimizing these devices to cover the dynamic
concentration ranges of target analytes and minimize matrix interferences in the diagnostic fluids, aiming for high aandracy
reproducibility. Such innovations could significantly improve personalizetione, early disease detection, and preventive healthcare by
making diagnostics more accessible and efficient, especially where traditional laboratory facilities are unavailablecticahpra
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Fig.1.Schematic representation ofraicrofluidic papetbased analytical device and determination procedure.
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Ainda que a investigaim das variadins isobpicas naturais de metais esenciais en organismos vivos comezal ifas nos,
obtivose informa@n reveladora na comprer®i do metabolismo e capacidades de diagfico. As variadns na composién isotpica
de metais, coma o Cu, Fe ou Zimda non esén claras, pero parecen estar gobernadas por altérecina sa captaadn, metabolismo
e/ou excreadbn. Sbese que o fraccionamento isigico estrelacionado ca citica e coas diferencias nas enasxde enlag, polo que se
ven afectadas pola coordinaci do ligando e das condiris redox.[1]

Neste traballo, avédse un nétodo analtico para determinar a composii elemental e isaipica do Cu, Fe e Zn en tecidos de peixe
mediante espectrometa de masas con @ma acoplado indutivamente de tempo de voo {TTA-MS) e espectromefa de masas con
plasma acoplado indutivamente de multicolector (MZRMS) e o estudo das variaos intraindividuo da palometaBrama bramae a
do parasito Gymnorhynchus giggsconunmente presente neste peixe.

O método baseouse na dixeséti acida das mostras e a purificanidos analitos de interese empregando unha resina de intercambio
anionico. Obtiéronse recuperadins cuantitativas (entre
89 e 103 %) para o Cu, Fe e Zn degpmeparadin, garantindo que non se produce fraccionamentodpto na columna, e unha pureza
das fracabns axeitada para a medida das refens isobpicas mediante MOCRPMS. As concentra@ns de Cu, Fe e Zn en materiais de
referencia certificados (CR¥)lde peixes estiveron en concordancia cos valores certificados e a®nel&@nbtpicas de Fe e Zn en
concordancia cos valores publicados. [2] Ademaisfias tle fraccionamento isépico obtidas cos CRMs, tecidos da palometa e parasito
coinciden casflias de fraccionamento tgicas dependente da masa. A mostra de parasitos presentou unha maior conaamulacCu,

Fe e Zn en compard&ei co tecido onde se encontra (Bculo adxacente) e a tendencia seguida nos tecidos da palometa foi
Zn > Fe > Cu. A \abilidade isobpica intraindividuo foi de 0,5: para oi5%Fe e de 1;6: para 04%Zn. O parasito mostrou unha
composiodn isobpica de Fe lixeira debida potencialmente a unha acumargmieferente do iétopo >*Fe do ldspede no parasito e unha
composiodn isotopica do Zn pesada que podeerelacionarse ca absoéci do Zn do risculo polo parasito.
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Cytochrome P450 (CYP450) enzymes, particularly CYP3A4, are essential in phase | drug metabolism and responsible for
biotransformation of around 500% of pharmaagticals. 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 enzysmngypa

need for natural electron donomsnd simplifying the catalytic mechanism [1,2].

Important factors for CYP450 biosensor development and response include enzyme orientation, immobilization on the eledtocele s

and substrate, oxygen and cofactors accessibility. @nolesd hydrogelsire commonly used for enzyme immobilization as they stabilize
proteins and create a microenvironment that enhances enzyme activity and nanomaterials as carbon nanotubes can further improv
performance, due to fast electron transfer kinetics, and high isieity [3].

This study presents the development of a CYP3A4 biosensor for detecting its natural substrate, testosterone. The biopkysat @m
commercial carbon screeprinted electrode, modified with a mixture comprising 20 of a 5 mg.m& synthesized pyrenéinear
poly(ethyleneimine) solution, 5 mg.rélmultiwalled carbon nanotubes, 36L of a 10 mg.nm& CYP3A4 enzyme solution, and 33150f
13% viv ethylene glycol diglycidyl ether.

This modification significantly enhanced the electiige 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 paisie cooperativity in CYP3Asatalyzed substrate conversion, with a Hill coefficient of#2.4

0.2, an apparent Imax of 2#60.1>A, and a Km of #4 >mol.L&.

This study highlights the critical role of a correct enzyme immobilizatifacititating 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 armhalretnefits
for both human food and animal feed. In this context, total protein content is a key parameter for characterigpragdbgts, monitoring
hydrolysis processes, and hydrolysates. This study aims to develop an accurate and expeditibasdtbapectrophotometric method
for total protein quantification in food samples and hydrolysates (Fig.1).

For this purpose, the caentional 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 floased approach consisted of a double injection of the sample and reagent in a
continuous steam, 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 \atidated
various matrices, addressing potential interferences, and demonstrated repeatability and reproducibility. This optimiaed! pitérs a

robust, efficient tool for the food industry, enhancing quality control and nutritional assessments.

PP
NaOH 0.25M
@ D
gDI\.lr

Fig.1.Flow injection manifold for the quantification of total protein content; PP, peristaltic pump; S/St, sample/standardeR, Biur
reagent (CuS£0.028 mol/L; NgGHs07 0.17 mol/L; NaCQ 0.24 mol/L); RC, reaction coil 100 cm; IV, injection valve awt@OpL loop;
CCD, detector<€ 554 nm); W, waste.
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A monitorizgéo precisa e seletiva dodveis de tiamina em suplementos multivitémitosé essencial para prevenir defcicias egarantir

a qualidade do produto final. O uso de nanomateriais como sondas fotoluminescentes para detetar e quantificar composiEsse in
farmactutico tem ganho impo@ncia devidoas suas excelentes propriedadéticas [1]. Entre os nanomateriais fl@scentes, os pontos
guanticos de carbono (CDsgmh atraido ater;d crescente como alternativas aos pontosigiicos a base de édmio uma vez que
oferecem baixa toxicidade, biocompatibilidade e custo reduzido [1]. Neste trabalho foi desenvolvido um sistérmasfeéncia de
energia por ressdncia de Brster (FRET), utilizando os CDs como dadores de energia e ndculpartie prata, estabilizadas com citrato
(CitAgNPs), como aceitadores de energia. As plataformas dedtebaseadas em processos FRET dido cada vez mais utilizadas para
melhorar a seletividade e a sensibilidade na implemeiiiale metodologias antiicas [2].

A dntese aquosa das GgNPs com irradg@o por micreondas foi otimizada para obter nanopatlas plasranicas eficientes, sando
uma intensidade de absgfio méxima, estabilidade e para que o comprimento de ondximo de absazéo da nanopartula coincidisse
com a banda de emids dos CDs. Usando um desenho composto central ortogonal (CCOD), gfeittais foram estabeleas:
tempo de regdo de micreondas de 12,5 minutos, réa molar de Ag de 0,72 e pH de 8,28.

Este sistema FRET foi aplicado para a deteigéinde tiamina, onde a presea da vitamina inibe o processo FRET, restaurando a&@miss
de fotolumineséncia (PLjlos CDs de forma dependente da concegdima Para mitigar interféncias de outras vitaminas, os espetros de
fluores@ncia ao longo do tempo (citica) e as matrizes de exaj@-emissio (EEM) foram processados comélise de ninimos
quadrados parciais dv-dobrados (UPLS), seguida de bilineagZa residual (RBL), alcgando alta sensibilidade e especificidade na
detecd de tiamina. Quando foram usados os dados de EEMémdn demonstrou prec@o e robustez, com um coeficiente de
determinazéo (R) de 0,92 e um erro relativo de pre\ds (REP%) de 11%. Esta abordagem inovadora oferece ungiaetéamente
sengdvel e livre de interfeéncias, com grande potencial para uma ampla gama de gplisaanaiticas.
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Synthetic muskéSMs), a class of emerging micropollutants, have raised growing concerns due to their persistence in the environment anc
potential risks to human health and ecosystems. SMs such as Cashr@gtdihydro-1,1,2,3,3pentamethyt4(5H)-indanoneor DPMI),
Celestolide  4-Acetyt6-tert-butyl-1,1-dimethylindan or ADBJ) Galaxolide (1,3,4,6,+8exahydre4,6,6,7,8,8hexamethyl
cyclopentaf@]benzopyran or HHCB) and Tonalifledcetytl,1,2,4,4, 7hexamethyltetralin or HHTNjave been detected in varistaquatic
environments, including northern Portuguese rivéfdunha & Fernandes, 2018yhich highlights the challenges of removing these
contaminants from water systems, especially with conventional purification methods.

This study introduces an innative extraction procedure using cellulose paper impregnated with deep eutectic solvents (DES) for
extraction of SMs followed by gatromatography mass spectrometry analysis-({&%). DES is a type of solvent formed by mixing two or
more components, typidly 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 ckiersatdity,

high selectiity, 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 sdrésed microextraction procedures.
(LopezRuiz et al., 2023)

In this work, two distinct DES formulatiangetrabutylammonium bromide and hexanoic acid (1:3), and acetic acid and thymat (1:1)
were evaluated using three different cellulose papers (regular cellulose, cellulose nitrate, and cellulose acetate)tiactierenf DPMI,

ADBI, HHCB and HHTN in waters. Several other parameters that can affect the extraction efficiency, such as volume efdDES, tim
impregnation of DES in the membranes, and extraction time, were optimized. Under the optimum extractionoosndivod linearity

was achieved for all the tested compounds, DPMI, ADBI, HHCB and HHTN, with coefficients of determipaigime(Rhan 0.9956 for

the linear ranges from 0,025 to 2/L. The limit of detection ranged for HHCB &itdTNfrom 0.0075 b 7.57 ng/g, while for DPMI and

ADBI rangedrom 0.15 to 7.57 ng/g. The spiked relative recoveries were in the rangecdD8%. 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 abusenefv psychoactive substances (NPS) has been ngitigsynthetic cannabinoids being one of the most
reported groupsThis group of NPS primarily targets the endocannabinoid systéioh plays a key role in various plofsgical functions.
Additionally, their consumption has been linked to numerous reports of severe morbidity and modta®ityTo better understand the
behavior of these substances, further toxicodynamic and toxicokinetic studies are essential. Resetireln 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 cannabinoidaNi; ABPINACA, AMBUBINACA, ABHMINACA and
ADBRUBINACA) through zonal elution chromatography and obtain insights into their binding sites on HSA using displacemenmexperime
Competitors with welcharacterized binding sites on HSA, such as warféuibprofen, andL-tryptophan were selected. Bbtthese
studies were performed using higierformance 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 potags phosphate buffer (67 mM, pH 7.0) and acetonitrile were used as mobile phases in
reversed elution mode. The binding percentageb)(¥alues ranged from 94 to 95%.-RBNACA and ABHMINACA showed the highest
binding affinity, both with a %of 95%.Thesynthetic 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 e\sailiitsn. For

the displacement experintg, concentrations ranging-20 uM 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 fiveicsynthe
cannabinoids andhe competitors. All compounds showed allosteric competition for ®eébuprofen. Among them, four showed direct
competition for the warfarin site. In addition, ABHMINACA also displayed direct competition forltheyptophan site.
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Honey is a higlguality and natural ingredient often consumed beasa 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 polleresdtartdence,
the botanical and geographical origins of hgaglay 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 sigipficesion in
production and market value [2]. However, honey isceptible 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 frauoua peoblem

for both consumers and the food indus{i8]. 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]. Tisus,tbedesto
develop an analytiddool 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 complementar
probes, for the detection and quantifidan of two pollen producing plant specidsrica arboreand Castanea sativavere designed and
optimized. Analyzing public databases, two synthetic fidet sequences capable of unequivocally detecting the pollen Eoarborea

and C. sativawere selected and designe@heir complementary oligonucleotide probes were also desigand cut into two distinct
sequences: the DNgapture and DN#Aignaling probes.

In order to recognize the two plant species in real honey polten DNA samples and optimize the hybridization procedure, a mixed self
assembled monolayer of each plant$p A S &@ptuBelplobe and mercaptohexanol was used. Then, the electrochemical sighal was
enzymatically amplified using chronoamperometric measurements. A concentration range of 0.03 to 2.00EhMrfosrezand 0.03 to

1.00 nM forC. sativavere obtaired. 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 electrochenseatgenare

a viable andxffordable analytical tool to authenticate the botanical origin of honeys, ensuring honey quality and safety for consumers as
well as the industries.

Acknowledgments

This work received financial support from national funds (FCT/MCTES, Fundacao para a Ciéncia e Tecnologia and MigistigioTagilogia e Ensino
Superior) through project MTS/SAS/0077/2026 | 2 ytS\&ub reasons to care honey from the Natural ParkMintesinho: A bioindicator of
SYGANRYYSy Gl lijddtAGe 3 Ada GKSNI LISdziAO LR GSY (Al MEBthanksRrunidcaohatzhrCiencil S |
e a Tecnologia (FCT) for the FCT Investida@0.03107.CEECIND). Stephanie Morais (2023.028929.BD) and Michelle Castanheira (2023.05159.BDAN/
are grateful to FCT and the European Union (EU) for their grants financed by@REMHipologia 4.4Formacao Avangada, funded by Fundo Social Europeu
(FSEand Ministério da Ciéncia, Tecnologia e Ensino Superior (MCTES).

References

[1] S. Soares, F. Rodrigues, C. Deldfas, Molecules, 28 (2023) 2106.

[2] G. Zhang, W. Abdulla, Food Control, 138 (2022) 108992.

[3] C. Brooks, L. Parr, J.M. Smith, D. BuchanamaizhSA. Hebishy, Food Control, 130 (2021) 108171.
[4] L. Manning, J.M. Soon, Journal of Food Science, 81 (201633823

192



QA15

N-K & RNER E & IKydet&rSidatbn Iy NMR spectroscopy

Ricardo A. L. S. Sanfds Andre Leesmerit M. Clara F. Magalhdés
Célia M. P. G. AmorifpDiana C. G. A. Pintand Ivo Leitd

1ILAQVWRequimte and Department of Chemistry, University of Aveiro, 3@3Aveiro, Portugal
?|nstitute of Chemistry, University of Tartu, 50411, Tartu, Estonia
3School of Biological, Earth & Environmental Sciences, Faculty of Science, UNSW Sydney, Australia, and LEAF Linking Landscape
Environment Agriculture and Food Research Centre, Associate Laboratory TERR#tatwSuperior de Agronomia, University of
Lidbon, Lisbon, Portugal
4LAQVRequimte and Faculty of Pharmacy, University of Porto, @150Porto, Portugal

*ricardossantos@ua.pt

The N-hydroxyamidesare siderophores present in nature with impact on agriculture and mediciBg[They form metal complexes,
mainly with iron(lIl), which modify the overall concentration of such cations in the aqueous systems. For the buildidgtiferaodels
where N-hydroxyamides are present, their acid behaviour in water, expressed byheajue, must be considered.

We have measured the aqueou&spralues of five differeniN-hydroxyamides, twd\-hydroxyimides, and three reference compounds
(succinimide, benzotzole 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, #Heand!*F NMR spectroscopy were the chosdf measurement techniques.
Measurementswere 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 chemicahshifig pH were very close to theoretical
relations betweennt and pH, both for monoprotic and diprotic acids. Both absolut&)(and relative jipKa. between an acid and a
reference acid) values were calculated. Tipi, values between different acids were compiled into a ladder scale and, together with the
absolute [, used for achieving higher sebnsistency and accuracy of the results. The activity coefficients were calculated using the
DebyeHiickel theory.

Becausef the multiple repetitions and the inclusion of relative measurements against referefce p

values, we concluded that ouKpvalues were more reliable than some literature data. New experimental data were also acquired, such
as for vanillic acid, 2,2Rifluoro-N-hydroxyacetamide and the second acidity constant-gifiyfdroxyamino2-oxoethanr1-aminium.

Figure 1. Graphical AbstracThe 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, assthast

tunable electronic properties, and versatility in device fabrication. Bytfinéng the optical properties of these nedules, 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 temperatependent luminescence properties. 8hew TOAT derivative

was functionalized with benzophenosimine (BPI) moieties which preventppstacking between the TOAT molecules due to steric
hindrance, as revealed liie crystal structure. Solidtate temperaturedependent photoluminescence measunents were performed

on TOATBPI (Fig.1) and the appearance of an intense emission band at 608 nm and the decrease in intensity of a band at 550 nm we
observed at low temperature. The correlation of such emission bands was rationalized by theoretigatioals. With further structural

and chemical tuning, TOAT derivatives have significant potential for use as luminescent molecular thermometers.
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Fig.1.a) Comparison between the emission bands of f@ATBPIin solution and solid stateh) Temperaturedependent soligstate
emission spectra oFOATBPI
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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 (detmtgr as well as
enhancing its bioavailability. One popular solution to this issue involves using colloids as drug camiessanvfiles including vesicles like
liposomes or niosomes [1]. One can exploit the varying physicochemical conditions of the specific location as a targeticly. #ppong
these, the existence of charges, frequently located on the outer layer of celtds te thinking of charged vesicles for delivering active
ingredients.

To improve targeting and retention of the colloid in negatively charged biological environments, such as bacterial memeranggest

the use of vesicles with cationic gemini sutéaxts 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 studyjveg exgemini
surfactant consisting dfvo tetradecylammonium bromide monomers connected by aalky/kN 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 arLangmu
Pockets trough, eraing them to spontaneously form a monolayer. After making 2 hysteresis cycles of compegsémsion of the
monolayer at a constant speed of 15 #min, we generated the compressieexpansion isotherm showing surface presstirgys mean
area occupiedby each molecule, A [3]. We also mddé&\ measurements to analyze the interaction between the gemini surfactant and a
membrane model consisting of DPPC digalmitoytsnglycero3-phosphocholine) and a second model with DPPC and cholesterol
(100/10 molMol). Lastly, we calculated the compressional modulus of the systems studied, a modified derivativé & thetherm
which allow us to understand the compressibility properties of the studied monolayer, showing the resistance of the mdadiaytesr
compression.

The resulting graphs highlight that this particular gensnifactant undergoes a conformational change upon compression, which
according to the hysteresis cycle is irreversible. Furthermore, there is an interaction between the GS20 and the studradenamdbels,

and this interaction is influenced by the presemof 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 pur
phospholipid membrane model, where the pgsite is shown. These differences are also shown in the compressional moduli of the
systems.

Our study proves that this gemini surfactant makes it wadtth to expand this study in order to characterize this surfactant more
completely, which could fadihte 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 supplemeraasing;

a very widespread example is amino acids (AA). The intake of leucine (Leu), isoleucine (lle) and methionineufeletiaddg among
athletes seeking good physical performance and recovery/increase in muscle mass [1], although they are also indicatedkficidiet

in amino acids and in different pathologies [2]. Ingested amino acids, in the acidic conditionsstdrttech, can react with the nitrite
used as a preservative in cured meats, giving rise to nitrosation reactions. In this work, the alkylating potentialtcdsbecaompounds
formed from the aforementioned amino acids has been investigated by studg#igreaction with 4(p-nitrobenzyl)pyridine (NBR)a
model molecule for DNA bases and a trap for alkylating agentsifisler biomimetics conditions, in order to evaluate the risk of their
consumption as supplements in tumor formation.

Nitrosation mixtues were incubated at pM 3.5 and 298.15 K or 310.15 K. At different timgsdhion), aliquots were removand added

to a NBP solution to form the alkylation mixture at neutral pH (as in the cells of the stomach lining into which suclianitpsaucts

can diffuse) and constant temperature. Aliquots of the alkylation mixture were remove at different timgsid) and added to the
spectrophotometer cuvette containing triethylamine, which stopped the alkylation reaction and stabilized the formed addiset wh
absorbance was measured at the wavelength of maximum absorption. Since the nitrosation praduatsstable, evidenced by the
numerous bubbles formed in the nitrosation mixture, we evaluate the alkylation potential by measuring the absorbance adauct a
function of the nitrosation times, at different alkylation times. Under the working conditiams|éu, lle and Met, thesitosation to get
maximum adduct concentration at 298.15 K were 120, 150 and 15 min respectively and, in the same order, 150, 45, 5 hinkat Bi6©.
necessarydylationto obtain the maximum concentration of adduct from thirosation products of Leu, lle 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 nitrosediction of Met is approximately 10 times faster than

that of Leu and lle.

i) The loss of Nin the nitrosation mixture is in agreement with the formation of a highly reactivactone [4], which would be the
effective alkylating agents.

ii) The nitroséion 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 obtainé@m Leu and lle are quite unstable, despite this, at 310.15 K, after 150 min still remain-408:36f

the maximum adduct concentration. In the case of methionine, the adduct is much more stable and at the same time 80%chicthe a
remains.

v) The consmption of amino acids as food supplements, and their dosages, should be done with caution and under medical prescriptior
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 worl
population.[1] From environmental and economic perspectives, the most logical solution is to utilize industry wastesmipexdlyction.

This strategy goes accordingly to the 2030 Agenda for Sustainable Development, that aims to balance three areas ofesustainak
development: economic, social, and environmental.

Rice husk (RH) is a very important residue composed-80%0orgait 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) it®oorapogry,

but for complete combustion of RH almost pusilica (> 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, alldwitiger functionalization with various functional groups making it

an ideal matrix for the immobilization of luminescent complexes. Although there are several reports on silica luminesegatsnaily

few reports can be found in the literature on theaiof silica derived from RHA.

In this work, rice husk ash (RHA) was used as silica support for luminescent Europium(lll) complexes. Ainamggmic hybrid material

was prepared, by functionalization of RHA with a pyridyl type group -{®#HAubsequet reaction with Eu(btfaHO), [Hbtfa = 4,4,4
trifluoro-1-phenyt1,3-butanedione] resulted in a orgamimorganic hybrid material presenting luminescent properties
Eu(btfa}(HO)@RHAy. The characterization, of both inorganic and organic moieties, srias of spectroscopic techniques, will be
herein discussed. With special Photoluminescestcelies will allow to analyse the interaction between the Europium(lil) complexes and
the RHA support, and the effect on the excited states of the organic ligandghe sensitisation of the Europium(lll) ions.
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Fig.1.Schematic representation of the orgagicorganic hybrid material preparation.
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Multifunctionality represents a pivotal objective in the realm of smart materials, offering enhanced versatility and perderma
Within this context, the field of magnetluminescent molecular materials hasrnered 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 molecults if&giMs) with
temperaturedependent luminescence, enabling them to functias in situ thermometers.[1]

Despite recent progress in this field, several challenges remain unresolved. One such challenge is the developmetti®f air sta
SMMs with high blocking temperatureg). 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 explestable alternatives.

In this way, we introduce aovel molecular magnet setting a nelyrecord of up to 43 K for astable unencapsulated SMMs.
Our airstable hexagonal bipyramidal compldioy(L)(OSiRk](BPh)}-1.5CHCE (1-1.5CHCY) is a single ion magnet (SIM), boasting an
impressive energy baei of 1528 K. However, its robust QTM contributes to a lower which is removed by dilution in
{[Dyb.09Y0.01(L) (OSiP)](BPh)}-1.5CHCL (1@Y1.5CHCE). Thus1@Y1.5CHCh 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 allowingeséihg the temperature of the

magnet belowTy,.
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Fig.1.Crystal structure for catiofDy(L)(OSiRp]* in 1-1.5CHC}.
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Multifunctional molecular materials integrate multiple properties within a single molecule. Molecule magnets gained attention
after the 2003 discovery of ¢hfirst singleion magnet (SIM), [Tbh(R§) which demonstrated slow relaxation of magnetization in
mononuclear lanthanoid (Ln) complexes. Thesé' tompounds also exhibit unique luminescence, but few have been studied
spectroscopically. The first report of Ln complexes combining slow relaxation and luminescence appeared in 2009, butninterest
bifunctional materials has grown since studies in 20b8 2016 linked relaxation dynamics, light emission, and magnetic fields.[1]
Lanthanoidbased magnetduminescent complexes, especially with3Dwand YB*, show potential for spintronics, singiaolecule
detection, and quantum readout. Although Yb compleaesiess studied, they hold potential for optical temperature sensing.[2].

With these considerations in mind, in this study, we examine the -opégnetic properties themononuclear complex
[Yb(L)Br(EtOH)]1), which was isolated and structurally charatded (Fig. 1a). Besides, the optmgnetic properties ofl were
investigated, revealing two coexisting functionalities: sirgldecule magnetic behaviour induced by an external fielg<1000 Oe), and
temperaturedependent (11336 K) Y¥ centred NIR luminescence (Fig. 1b). The magnetic relaxation in this complex is of the-Orbach
RamanrQTM type. Moreover, the substantial difference in the energy barrier determined frammeasurements compared to
luminescence calculations suggests that @@ach process is not the dominant relaxation mechanism.

a b
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Fig.1.(a) Ellipsoid diagram (50% probability) foi(b) Temperature dependence {336 K) of the emission spectrabéxcited
at 390 nm.
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The field of molecular magnetism, in particular single molecule magnets (SMRls)astly 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 rwadjaets,
unprecedented speedd]. Research in this area has focused onHanbid 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 &ntebany
electrostatic model was a key development, because #sgblished that the geometry surrounding lanthanoid ions plays a crucial role
in determining the system's anisotropy [Fpecifically, for prolate ions, such as3Hor TI#*, maximal anisotropy occurs when ligands
promote an axial geometry, such as hesaal bipyramidal. One effective approach to achieve this geometry is the use of macrbgyclic
donors that are designed to occupy the equatorial plane, while anionic monode@tdtmors are situated in the apical positiof3.

With theseconsiderations in mind, we present herein the synthesis, structural and magnetic characterization of the hexagonal bipyramida
holmium and terbium mononuclear complexes {[IN§({OSiP}),](BPh)}-2CHCL (Ln = Ho1-2CHC}; Th,2:2CHCb). As an example, the
crystal structure foll-2CHCL is shown in Fig.1a. The magnetic alternating curranf $tudies show that these compounds exhibit SMM

like behaviour induced by an external magnetic figlghl of 2000 Oe, as it can be seen in Fiddatlihe H&* complex.

Fig.1.(a) Ellipsoids diagram (50% probability) for cation [MMQSiPk)]* in 1-2CHCb. (b)Frequency dependence ofi" for 1-2CHCb
in aHyc of 2000 Oe at different temperatures.
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