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MEETING 
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Faculdade de Ciências da Universidade do Porto 

Porto, Portugal 



 

09h00 Reception 

09h30 Welcome – António Fernando Silva 

Session A; Chairperson: Víctor Morais 

09h35 #RG1. Medicinal Chemistry – Fernanda Borges 

09h50  #RG2. Molecular & Supramolecular Thermodynamics – João Monte 

10h05  #RG3. Nanostructures & Self-organization – Luís Santos 

10h20  #RG4. Physical Analytical Chemistry & Electrochemistry – Carlos Melo Pereira  

10h35  #RG5. Education, Science Communication and Society – João Paiva 

10h50 Coffee Break  

 Session B; Chairpersons: Alexandra Gaspar; Gideon Tolufashe; Hugo Vieira 

11h05 B.1 Carlos Fernandes 

The nanomaterial toolkit for neurological disorders treatment 

11h20 B.2 José C. S. Costa 

Vapor deposition of organic-inorganic thin films for energy applications 

11h35 B.3 Ana Rita Almeida 

Thermodynamic properties of moldy-musty contaminants of wine 

11h50 B.4 Carla M. Magalhães 

Marine chemiluminescence as antitumor therapy with enhanced tumor-selectivity and activity 

12h05 B.5 José L. Araújo 

Citizen science in the chemistry class: monitoring coastal water physicochemical parameters to 

assess students' attitudes towards chemistry 

12h20 B.6 Daniel Chavarria 

Synthesis and structure-activity relationship study of piperine derivatives with MAO-B and P-gp 
inhibitory activities  

12h35 Lunch (FCUP Self-Service Restaurant) 

 Session C; Chairpersons: Patrícia González-Berdullas; Isabel Saúde 

14h35 C.1 Luciano Moreira 

Science communication and evaluation through immersive virtual reality: contributions from I SEA 

project 

14h50 C.2 Porkodi Kadhirvel 
Molecularly Imprinted nanoparticles produced by automatized solid-phase synthesis 

15h05 C.3 Bárbara Claro; Gideon Tolufashe; António Peón López 

The dance of lipids and peptides - crossing experiments with MD simulations 

15h20 C.4 Ana Luísa Ribeiro da Silva 

An overview of energetic and structural studies on key organic compounds 
15h35 C.5 José Manuel Olmos 

Theoretical and experimental study of ion transfer processes at polarized liquid/liquid interfaces 

15h50 C.6 Pedro Soares 

From nature inspiration to multitarget small molecules 
16h05 C.7 Raquel Fonseca 

Amphiphile-based interfaces and self-assembled nanomaterials for diverse applications 

16h20 Coffee Break 

16h40 Special Session; Chairperson: Renata Costa 

Individual Fellowships Marie Skłodowska-Curie and Scientific Employment Stimulus from FCT 
Porkodi Kadhirvel; Pedro Soares; Ana Luísa Ribeiro da Silva; Luís Pinto da Silva; Maria João Matos 

17h10 Closing Session – Maria das Dores Ribeiro da Silva 
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THE NANOMATERIAL TOOLKIT FOR NEUROLOGICAL DISORDERS TREATMENT 

C. Fernandesa*, M. Pintoa, E. G. Martinsab, R. Silvab, S. Benfeitoa, R. Mendesc, F. A. A. Pazc, F. Remiãob, F. Borgesa 

aCentro de Investigação em Química, Departamento de Química e Bioquímica, Faculdade de Ciências, Universidade 
do Porto, Rua do Campo Alegre, 687, P-4169-007 Porto, Portugal 

bUCIBIO-REQUIMTE, Laboratório de Toxicologia, Departamento de Ciências Biológicas, Faculdade de Farmácia, 
Universidade do Porto, 4050-313 Porto, Portugal 

cDepartamento de Química, CICECO, Aveiro Institute of Materials, Universidade de Aveiro, 3810-193 Aveiro, Portugal 

* carlos.fernandes@fc.up.pt 

Nowadays, central nervous system (CNS) disorders, such as brain cancer, autism, amyotrophic lateral sclerosis, 
Alzheimer’s or Parkinson diseases, are among the most emergent, disabling and yet non curable diseases of the 21st 

century [1]. The incomplete understanding of their etiologies, as well as the poor therapeutic effect of new chemical 
entities caused by weak surpass of biological barriers have been suggested as the main caused for the unsuccessful 
treatment of CNS disorders [2].  

The blood-brain barrier (BBB), one of the biological barriers, is widely known as a high-performance goalkeeper 
that prevents the penetration of the majority of drugs and imaging agents, causing peripheral side-effects. This 
biological membrane is mainly comprised by brain endothelial cells forming a cerebral microvascular endothelium, 
which presents molecular and receptor structures able to mediate the transport of substances in and out of the 
brain [3]. Additionally, the BBB holds tight junctions between adjacent endothelial cells, which cause a lack of 
fenestrations and low endogenous pinocytotic activity [3].  

A crucial effort has been done in order to use nanosized particles or materials as innovative stealth platforms for 
treatment of neurological disease/injury [4]. Namely, biocompatible polymeric nanoparticles have been widely 
chosen due to their physicochemical features and to the possibility of surface multi-functionalization, which 
enhances the efficacy of CNS uptake [4].  

Herein, it will be described the biological activity of several drug delivery system with potential application on 
neuromedicine field based on works developed by Medicinal Chemistry group [5-7]. 
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VAPOR DEPOSITION OF ORGANIC-INORGANIC THIN FILMS FOR ENERGY APPLICATIONS  

José C. S. Costa, Ricardo M. Campos, Luís M. N. B. F. Santos 
Centro de Investigação em Química, Departamento de Química e Bioquímica, Faculdade de Ciências, Universidade do 

Porto, Rua do Campo Alegre, 687, P-4169-007 Porto, Portugal 

jose.costa@fc.up.pt 

Physical vapor deposition (PVD) is an efficient method of thin-film deposition with a variety of advantages over 
solution processing: the absence of solvents allows depositing easily two or more materials; multilayers can be 
deposited on the top of each other; layer thickness can be controlled with nanometer precision; absence of solvents 
and vacuum processing reduces impurities [1-4].  

Thin-film deposition using a customized physical vapor methodology has been described for organic and inorganic 
materials with wide use in molecular electronics such as organic semiconductors [3], lead halide perovskites [1,4], 
and ionic liquids [2].  

The PVD procedure is optimized based on the volatility of the deposition sources, from the mass flow of effusing 
vapor from Knudsen cells maintained at phase equilibrium conditions. This procedure of vapor deposition presents a 
high versatility to the fabrication of high purity thin films, multilayers, and hybrid materials.  

The formation of high-quality, homogeneous and compact thin films has been achieved for organic 
semiconductor materials and hybrid organic-inorganic perovskites (e.g. Fig.1). Moreover, the nanoconfinement of 
ionic liquids into semiconductor materials has been explored considering the nucleation and growth mechanisms of 
nanodroplets and thin films of ionic liquids. 
 

 

Fig.1. SEM images of hybrid organic-inorganic perovskite thin films (MAPbI3) fabricated by dual-source PVD on ITO coated glass. 
Top and cross-sectional views (50 000×). 
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THERMODYNAMIC PROPERTIES OF MOLDY-MUSTY CONTAMINANTS OF WINE 

Ana R. R. P. Almeida 
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Porto, Rua do Campo Alegre, 687, P-4169-007 Porto, Portugal 

ana.figueira@fc.up.pt 

The wine industry is the main target sector of cork products through cork stoppers manufacturing. Despite the 

technical advantages of using cork stoppers to seal wine bottles, corks can transfer taint to wine due to the aroma-

intense compounds present in the cork. This off-aroma, described as “moldy-musty,” is commonly related to the 

chloroanisole family of compounds. 2,4,6-Trichloroanisole (TCA) is considered the most important contributor to the 

sensory deviations related to cork due to its particularly low sensory threshold [1]. Other musty-smelling 

compounds, such as 2,4,6-tribromoanisole (TBA), 2,4,6-tribromophenol (TBP) and 2,4,6-trichlorophenol (TCP), have 

also been identified as contributors to off-flavors in wines. In order to study the volatility of those compounds, it was 

decided to perform a thermodynamic study of phase transitions of TCA, TBA and TBP [2]. The vapor pressures of 

both crystalline and liquid phases of the three compounds were measured using a static method based on 

capacitance diaphragm manometers [3]. Moreover, the sublimation vapor pressures of TBP were also measured 

using a Knudsen mass-loss effusion technique [4]. The standard molar enthalpies, entropies, and Gibbs energies of 

sublimation and of vaporization, at reference temperatures, were derived from the experimental results as well as 

the (p,T) values of the triple point of each compound. The temperatures and molar enthalpies of fusion of the three 

benzene derivatives were determined using DSC. The thermodynamic results were discussed together with the 

available literature data for TCP [5,6]. To help rationalize the phase behavior of these substances, the 

crystallographic structure of TBP was determined by single crystal X-ray diffraction. 

  

 

 

 

 

 

 

Fig.1. a) Phase diagrams of TCA and TBA. ○, vaporization; ●, vaporization (supercooled liquid); ■, sublimation (static method). b) Phase diagram of TBP and TCP. 

TBP: ○, vaporization; ●, vaporization (supercooled liquid); ■, sublimation (static method); ▲, sublimation (Knudsen effusion method); TCP: ○, vaporization 

(transpiration method [5]); ○, vaporization (static method [6]); Δ, sublimation (transpiration method [5]);▲, sublimation (static method [6]); ×, result related to 

sublimation according to [5]. 
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MARINE CHEMILUMINESCENCE AS ANTI-TUMOR THERAPY WITH ENHANCED TUMOR-SELECTIVITY AND 

ACTIVITY 

Carla M. Magalhães*, Patrícia González-Berdullas, Joaquim C.G. Esteves da Silva, Luís Pinto da Silva 

Centro de Investigação em Química, Departamento de Química e Bioquímica, Faculdade de Ciências, Universidade do 
Porto, Rua do Campo Alegre, 687, P-4169-007 Porto, Portugal 

* up201201533@fc.up.pt 

Cancer is the second-highest cause of death worldwide, still being a challenging disease to treat. Thus, more 
efficient antitumor therapies are needed. 

To this end, we have developed several single-molecule photosensitizers capable of intracellular and tumor-
selective self-activation due to a chemiluminescence reaction triggered solely by a cancer marker [1,2]. 
Chemiluminescence consists in the conversion of thermal energy into excitation energy and subsequent light 
emission due to a chemical reaction [3]. This is a widespread phenomenon in nature, especially in the oceans, in 
which Coelenterazine is the most representative chemiluminescent substrate [3]. 

Herein, we developed Coelenterazine single-molecule derivatives which chemiluminescent reaction is triggered 
solely by a cancer marker [1,2]. Moreover, these compounds are directly chemiexcited to triplet excited states 
capable of generating the highly cytotoxic singlet oxygen, without requiring either a light source or any catalyst or 
co-factor (Figure 1). 

Encouragingly, in vitro cytotoxicity assays demonstrated that these new compounds induced significant toxicity 
toward different tumor cell types [1,2]. In fact, this cytotoxic effect was better than the one induced by reference 
drugs. Furthermore, while these molecules were able to destroy tumor cells, they did not induce any toxicity toward 
non-cancer cells in the same concentration range [1,2]. 

Given this, our results indicate that the novel Coelenterazine derivatives have potential for anti-tumor therapy 
with enhanced tumor-selectivity and activity. 
 

 
 

Fig.1. Proposed anti-tumor mechanism for the single-molecule Coelenterazine derivatives. 
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 CITIZEN SCIENCE IN THE CHEMISTRY CLASS: MONITORING COASTAL WATER PHYSICOCHEMICAL PARAMETERS 

TO ASSESS STUDENTS' ATTITUDES TOWARDS CHEMISTRY 

José L. Araújo*, Carla Morais, João C. Paiva 
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Literature reveals difficulties on an affective level and negative attitudes towards Chemistry [1,2] as well as 
cognitive barriers due to the complexity of the contents approached in this subject. The citizen science emerged 
initially to actively involve the citizens in the scientific production process [3]. These projects are very well succeeded 
within the communities, and they reveal a high pedagogical potential [4] since they are based in specific and socially 
relevant contexts able to promote students’ motivation and interest in learning science, in general, and chemistry, in 
particular. However, there are not many studies carried out about the evaluation of the impact on motivation and 
learning, resultant from the students’ participation in these projects. 

Aiming to tackle these gaps, the PVC Project – Perceive the Value of Chemistry behind water and microplastics – 
was implemented in the school year 2018/2019. Around 500 students from lower secondary education were 
involved in this project by monitoring parameters of the coastal waters’ quality (such as pH, temperature, turbidity, 
salinity, nitrates, and nitrites concentration) and by identifying the presence of microplastics on those waters. The 
recovered data gathered and analysed by students’, was shared in the EarthEcho Water Challenge platform. To know 
if the students’ enrolment on the PVC project promotes positive attitudes towards Chemistry, a previously validated 
attitudinal scale [5] was used before and after their participation in the project.  

The data gathered through the application of the attitudinal scale (7-point Likert scale) were subjected to a 
principal component analysis via IBM SPSS Statistics (version 26). Four dimensions emerged from the exploratory 
factor analysis: (i) behavioural (M = 4.52, SD = 1.24), in which the question "I understand the practical application of 
Physical Chemistry subject" had the highest arithmetic mean within the behavioural dimension  (M = 4.84, SD = 
1.31); (ii) cognitive (M = 5.46, SD = 1.18), where statement "The «Physical Chemistry» expression gives me a pleasant 
sensation" stands out with a positive mean (M = 5.68, SD = 1.46);  (iii) affective (M = 4.33, SD = 1.32), in which there 
are questions that are either positive (e.g. "Attending Physical Chemistry classes is pleasant" (M = 5.03, SD = 1.44) or 
negatively highlighted ("I think Physical Chemistry should be mandatory for all courses" (M = 3.64, SD = 1.84) and, 
(iv) affective towards the study of the subject (M = 4.79, SD = 1.26) where the students' answers were more 
homogeneous, e.g., the question "I think Physical Chemistry is useful in everyday life" which obtained the highest 
mean (M = 4.90, SD = 1.54). The comparison of these results gathered as a pre-test, with the data collected as the 
post-test, seems to evidence a higher improvement of the students' attitude in the following dimensions (iii) - 
affective towards the Physical Chemistry subject and (iv) affective towards the study of the Physical Chemistry 
subject. Interviews, with students and teachers, were also performed showing that the involvement of the students 
in the PVC project promotes higher motivation and commitment towards Chemistry and its study. 
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SYNTHESIS AND STRUCTURE-ACTIVITY RELATIONSHIP STUDY OF PIPERINE DERIVATIVES WITH MAO-B AND P-
GP INHIBITORY ACTIVITIES 

D. Chavarria*, C. Fernandes, V. Silva, E. G. Martins, R. Silva, F. Remião and F. Borges 

Centro de Investigação em Química, Departamento de Química e Bioquímica, Faculdade de Ciências, Universidade do 
Porto, Rua do Campo Alegre, 687, P-4169-007 Porto, Portugal 
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Parkinson’s disease (PD) is a multifactorial age-related disorder clinically characterized by motor dysfunction [1], 

which has been associated to the loss of dopaminergic neurons in the Substantia Nigra and consequent nigrostriatal 

dopamine deficiency [2]. Dopamine is deaminated into the corresponding aldehyde and hydrogen peroxide by two 

isoforms of monoamine oxidase (MAO), MAO-A and MAO-B [3], although it is mainly metabolized by MAO-B in the 

Substantia Nigra [4]. The use of MAO-B inhibitors is therefore a strategy used to block dopamine degradation in the 

nigrostriatal pathway [2] and to prevent the formation of potentially toxic products [3]. 

The drug delivery into the brain is strongly hampered by the blood-brain barrier (BBB). This is partially due to the 

presence of P-glycoprotein (P-gp) in the luminal surface of the brain vascular endothelium [5]. P-glycoprotein can 

extrude a wide variety of structurally unrelated drugs (e.g. antiparkinsonian agents) and limit their access to the 

brain [6]. Therefore, a mild and reversible P-gp inhibition could enable the delivery of P-gp substrates to the brain 

[5]. 

As part of our drug discovery program, we developed a small piperine-based library (Fig. 1) aimed to find out new 

molecules able to act as potent MAO-B inhibitors and mild P-gp inhibitors.  

 

Fig. 1. Chemical structure of piperine and the modifications introduced. 

 

Fifteen piperine derivatives were successfully obtained. The hMAO inhibitory activities and the hMAO-B inhibition 

mechanism were evaluated. Cell-based assays were then performed to assess the cytotoxicity of the most promising 

compounds and their effect on P-gp transport activity. The results obtained so far will be presented in this 

communication. 
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SCIENCE COMMUNICATION AND EVALUATION THROUGH IMMERSIVE VIRTUAL REALITY: CONTRIBUTIONS 

FROM I SEA PROJECT 
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Because every scientific endeavor is entangled with social and cultural threads, as one can observe in the public 
discussion about climate changes, it is critical to understand how the general audience is making sense of the 
messages conveyed in the media and in everyday talks about science. In this communication, we report on how 
general audience is making sense of the deep-sea - a cutting-edge scientific topic often described as the last frontier 
[1]. In the context of the exploratory FCT funded I SEA project - focused on communicating and evaluating science 
communication in informal spaces through non-obtrusive methods - we aimed at mapping people’s attitudes, 
perceptions and social representations on deep-sea. Also, we wanted to understand the relationship between socio-
demographic and psycho-sociological variables with the semantic field of the social representations [2]. Through a 
snowball sampling, we recruited 315 participants - 217 (68.9%) females and 95 (30.2%) males (3 missing cases) to fill 
a questionnaire with three sections: (1) free association questions about deep-sea, among other stimuli; (2) multiple-
choice questions on reported significance and perceived risk about deep-sea (3) an attitudinal scale on the deep-sea. 
Data were analyzed with IBM SPSS Statistics (version 26) for factorial and reliability analysis, Iramuteq (version 0.7) 
for prototypical and similitudes analysis and DtmVic (version 6.0) for correspondence analysis. The internal structure 
of the attitudinal scale revealed three dimensions: economic exploration (M = 2.39, SD = 0.80); preservation (M = 
4.34, SD = 0.50), and scientific exploration (M = 3.80, SD = 0.68). Pollution (M = 4.83, SD = 0.50), garbage (M = 4.83, 
SD = 0.50) and climate change (M = 4.52, SD = 0.80) were perceived as great threats to the deep-sea. The social 
representation of the deep-sea seems to be on its first stages of construction given that it is not possible to properly 
differentiate which words are the best candidates to the core of the representation. As for the semantic field of 
deep-sea, it was structured on two axes - one opposing known to unknown, the other opposing emotions to reason. 
The conjugation of these factors resulted in four dimensions: the image of the surface of the sea; leisure; fear; and 
finally, scientific and technological developments. The positioning of the illustrative variables in these quadrants 
showed they are relevant for understanding the way people are making sense of deep-sea. For example, while on 
the surface quadrant participants were characterized by an educational level up to secondary and by considering 
fishing a moderate threat to the deep-sea, on the fear quadrant we find participants who hold a graduation degree, 
are highly engaged with science communication activities and do not consider research a threat to the deep-sea. 
Results are significant to better understand how the general audience is dealing with new scientific topics, about 
which they might have to make important political decisions. It suffices to remind how deep-sea ecosystems, like 
hydrothermal vents, are unique, fragile and rich. In hydrothermal vents scientific, economic and preservations goals 
meet. The I SEA project results urge for the development of new ecological paradigms [3], where sustainability needs 
to be rethought in order to cope with the entangled nature of socio-scientific challenges.  
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The process of molecular imprinting aims at the preparation of tailor-made materials exhibiting highly selective 
binding sites for a molecule of interest, called template [1]. In this project, we are intending to manufacture Nano-
MIPs typically containing a single binding site for their target by automatized solid-state synthesizer [2,3]. MIP-dx 
company in UK, a spin off from Leicester University, our collaborator in this project, employs a novel method to 
make Nano-MIPs which circumvents the drawbacks of traditional MIP manufacturing methods. As illustrated in Fig 1, 
this approach comprises four steps: 1. Immobilization of template on the solid surface (Fig 1a), 2. Polymerization 
using a collection of judiciously selected monomers and crosslinkers under UV (Fig 1b), 3. Washing at low 
temperature to remove low affinity NPs and finally 4. Elution at high temperature to collect high affinity Nano-MIPs 
likely to have single binding affinity like antibodies (Fig 1c). These “plastic antibodies” eventually will be employed to 
enrich the low abundance glycoproteins which is our final focus of this project. 

 
Fig.1. Schematic representative of automatized solid-state synthesizer  
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Research on new antibiotics, especially with new mechanisms of action, is presently mandatory, due to the 
increase in antibiotics resistance [1]. Antimicrobial peptides are a new antibiotic paradigm, as they target the 
bacterial membrane and not specific proteins or other internal targets [2]. Within this research effort, new classes of 
potential antimicrobial/anticancer peptides are emerging every day. 

We used different biophysical experimental techniques (DSC, Fluorescence, solid state NMR, ATR-FTIR, SAXS) 
together with Coarse-Grained (CG) and atomistic Molecular Dynamic (MD) simulations (several force fields), to 
characterize the interaction of these new intelligent materials with different model membranes. 

Atomistic Molecular Dynamic (MD) simulations (several force fields) were performed in order to extract order 
parameters, to be compared with data from NMR (joined with NMRLipid Project, an international venture).  

To gain a deeper understanding of the interactions and mechanism of action of selected linear α-helical 
antimicrobial peptides (AMP) against model membranes mimicking mammalian, bacterial and cancer membranes, a 
systematic screening was performed. 
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The study of thermochemical properties of key organic molecules as well as inherent relationships with structural 
characteristics is relevant on the establishment of predictive schemes for the energetic characterization of related 
species. Computational approaches are also being used in order to support the development of strategies allowing 
the establishment of the reliable prediction schemes. In addition, the evaluation of the corresponding 
thermodynamic stability of compounds is one of the main topics of our research group. 

 
In this context, we have been involved in a systematic experimental and computational energetic study on 

selected organic compounds [1-3], namely 1,3-benzazoles, thiadiazoles and several other value-added chemicals 
derived from biomass. 

 
The experimental data are essentially derived from calorimetric measurements, aiming to obtain standard molar 

enthalpies of formation in the condensed and gaseous phases. Some effusion studies are also performed to evaluate 
study phase transitions and to infer about the organization of the molecules in the condensed phase. 

  
It is noteworthy that the thermodynamic properties allow a rigorous interpretation of the chemical and/or 

physical transformations in which the compounds are involved, considering their use in innumerous applications in 
different fields, in particular in chemical industries. 
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The study of ion transfer processes at the interface between two immiscible electrolyte solutions (ITIES) has an 
impact on different fields, including the development of electrochemical sensors and the design of drugs [1]. 
Electrochemical techniques are very powerful tools for the analysis of these processes, since the distribution of the 
ions in each phase can be altered by the application of an external potential difference. In addition, the 
instrumentation required is relatively inexpensive, easy-to-use and allows for facile miniaturization and portability 
[2].    

Liquid/liquid electrochemistry is an alternative to solid/liquid electrochemistry for the sensing of ionic species, 
providing additional information about its lipophilic character and diffusivity in each phase. Moreover, 
electrochemical methods can also be used to characterize the thermodynamics and kinetics of chemical reactions 
coupled to the ion transfer [2]. In this context, mathematical models for the global process must be developed to 
interpret correctly the results obtained [3]. 

In this communication, theoretical and experimental results are reported for the study of different ion transfer 
processes at ITIES with voltammetric techniques. Interfaces of different geometry and shape are tackled, considering 
the presence of homogeneous chemical reactions coupled to the charge transfer. Explicit analytical equations are 
provided for the analysis of the response with different electrochemical techniques. From these theoretical results, 
experimental strategies and optimum conditions are proposed for the characterization of the system. These 
protocols are further experimentally employed for the electroanalytical quantification and physicochemical 
characterization of ionic species of biological and industrial relevance, such as denatonium and 2-
phenylethylammonium ions. 

 
Fig.1. a) Conventional electrochemical cell employed at ITIES. b) Scheme of the facilitated ion transfer of a monocation at 

micropipettes. C) Typical cyclic voltammograms obtained at micropipettes.  
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Neurodegenerative disorders (NDs) are a group of age-related neurological disorders caused by a multiplicity of 

genetic and environmental factors, among others. In our days, NDs became more prevalent due to the steady 

increase of the world population life expectancy. Consequently, the social and economic burden over the families of 

the patients became more severe. Therefore, the discovery of therapeutic agents that could ameliorate or prevent 

neurodegenerative diseases, are urgently needed. 

Hydroxycinnamic and benzoic acids, two families of naturally occurrent phenolic antioxidants, for long had a huge 

potential for the development of new therapies for NDs [1]. However, the low permeability and bioavailability of 

these antioxidants in biological systems for long limited their use in potential therapies. Hence, in the recent years, 

in order to create a novel therapeutic window for NDs our group designed a range of small molecules using 

hydroxycinnamic and benzoic acids present in human diet as a scaffold [2–4]. Based on this approach a range of 

hybrid compounds were obtained by linking the phenolic core to a triphenylphosphonium (TTP+) cation via different 

size aliphatic chain spacers. The new antioxidants retained the in vitro antioxidant activity of the parent compounds. 

In this work we present some of our results showing that the compounds are capable to directly act in mitochondria 

preventing oxidative stress damage and the activity of protein targets involved in the pathology of several ND 

disorders. Additionally, in order to further optimize the therapeutic success of our novel antioxidants we developed 

a range of methodologies that allowed us to evaluate a series of parameters that may influence our compounds 

ADMET properties [5]. In summary, in this communication we present some of the most recent results obtained in 

our drug discovery efforts.  
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The research work in our group encompasses the development of amphiphile-based nanostructures, modified 

interfaces and colloidal materials, alongside surfactant-assisted assembly of novel hybrid nanomaterials, for different 

functionalities and applications. In the past few years, we have mainly focused on the assembly, in-depth 

characterization, molecular-level understanding and applications in the following domains: 

• Versatile, biocompatible catanionic vesicles for efficient delivery of bioactive molecules [1]; 

• Temperature- and pH-responsive nanostructures for controlled molecular delivery [2]; 

• Dispersion and noncovalent functionalization of carbon nanotubes and 2D nanomaterials [3-5]; 

• Structure/function relationships on lyotropic [6,7] and thermotropic [8] liquid crystals; 

• Development of hierarchical 1D/2D nanocomposites for advanced applications. 
 

Besides these lines of research, we have introduced more recently new challenges in our group: 

• Development of gold-graphene quantum dots for bioimaging and sensing; 

• Development of photo-responsive flavylium-based colloidal systems for gene/drug delivery;  

• Cellulose-based nanotechnologies from textile waste: a circular approach. 
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