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As part of iMed.ULisboa drive to develop novel treatments 
and benefit human health through top class research, we 
have joined forces around the theme RESEARCH Devel-
ops MEDICINES, ensuring focus in areas of ageing and 
ageing-related diseases, such as diabetes, cancer and 
neurodegeneration, and infection.

iMed.ULisboa capabilities are built around a network of 15 
research groups spanning the drug discovery and devel-
opment spectrum, with an emphasis on innovative, inter-
disciplinary, and collaborative research. In 2015, iMed.
ULisboa hosted more than 200 researchers, with similar 
numbers of PhD holders and PhD students, in addition to 
administrative collaborators, technicians and visitors. 
The spirit of collaboration is highlighted by examples of 
scientific discoveries only made reality by interdisciplin-
ary teams. Our research output shows increased quantity 
and, most importantly, quality of scientific papers pub-
lished in international peer-reviewed journals during 
2015. International patents have been registered, and 
competitive external funds have been attracted from 
contracts with both government bodies and industry.

In addition to research work and knowledge transfer, 
iMed.ULisboa is involved in an expanding number of 
networks and synergies aiming at returning the impact 
of fundamental research to society. We have supported 

research infrastructures, locally and at the global level; 
embraced and integrated large consortium initiatives 
of research and training programs in pharmaceutical 
medicines and drug safety, bringing together top univer-
sities, institutes and pharmaceutical companies; placed 
a strong emphases on education, personal development 
and interaction resulting in the launch of the FCT PhD 
Programme in Medicines an Pharmaceutical Innovation 
(i3DU) in collaboration with industrial partners; and we 
invested in the first internal call of Young Investigator’s 
Projects for Collaborative Cross-disciplinary Studies 2015. 
It is clear that all these projects and activities will further 
enable iMed.ULisboa to perform high quality research. 

On behalf of iMed.ULisboa, I would like to thank every-
one who has collaborated with us throughout this year. 
We strive to build on our distinctive ability in contribut-
ing to more effective ways for medicines development 
to succeed, from understanding fundamental questions, 
with specific life and health issues in mind, to effectively 
pursuing unrelenting disease problems in today’s society. 
We look forward to continuing joining forces together  
in 2016.

Cecília Rodrigues
Coordinator, iMed.ULisboa

“The spirit of 
collaboration 
is highlighted 
by examples of   
discoveries only 
made reality by 
interdisciplinary 
teams.”
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Independent eminent 

international scientists 
at the Scientific Advisory 

Board advise iMed.ULisboa 
and ensure our strategic 

direction is in the best 
interest of science and 

society.

Pierluigi Nicotera
German Center for 

Neurodegenerative Diseases
Bonn, Germany

Ruth Duncan
Cardiff University
United Kingdom

Stephen Caddick
University College London
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FUNDING

Distinction by the President of the 
Portuguese Republic, attributed to 
Emeritus Professor José Augusto 
Guimarães Morais.

Grünenthal/ASTOR Award, attributed 
to António J. Almeida.

Portuguese Award for Best PhD 
Thesis in Organic Chemist 2015, 
attributed to Jaime Coelho.

Ordem dos Farmacêuticos 
Innovation Grants 2015, attributed to 
Mara Pereira Guerreiro, Marta Bento 
Afonso, and Sofia Estevão Gomes.

Portuguese Award for Best Young 
Organic Chemist 2015, attributed to 
Maria M. M. Santos.

Prize European Federation of 
Medicinal Chemistry Videoclip 
Competition, attributed to Medicinal 
Chemistry students.

United European Gastroenterology 
(UEG) Rising Stars 2015 Prize, 
attributed to Rui Castro. 
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SGonçalves MCHB, Fortes LMA, 

Martins MBAF, Carvalho AMFCD, 
Feio AGM. Multifunctional 
superparamagnetic nanosystem 
as contrast agent for magnetic 
resonance imaging and its 
production method. WO 2015/026252 
A1, 2015.

Gonçalves MCHB, Fortes LMA, 
Martins MBAF, Carvalho AMFCD, 
Feio AGM. Nanossistema 
multifuncional superparamagnético 
como agente de contraste para 
imagem por ressonância magnética 
e seu método de produção. PT 107125, 
2015.

Saraiva L, Santos MMM, Pereira 
NAL, Pereira C, Moreira S, Leão M, 
Monteiro A, Soares J. Tryptophanol-
derived oxazoloisoindolinones: 
small-molecule p53 activators. WO 
2014/207688, 2015.

Rodrigues CMP, Lucas SD. Alkylated 
bile acid analogs. Provisional US 
62/141,506, 2015.

PA
TE

N
TS

2013

2014

TOTAL 1.7M€

PUBLICATIONS 
& CITATIONS

Source: Web of Science
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h-index 75
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217188147
186 Publications in peer 
reviewed journals

31 Books &  
Book Chapters

TOTAL PUBLICATIONS
PER YEAR

20
15

20
14

20
13

Core Funding

13%

FCT-funded 
Projects

67%

Industry Projects

10%

Non FCT Projects

10%

2015
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INTERNATIONAL 
COLLABORATIONS

Research Institutes and Hospitals

Amsterdam Medical Centre
Andersen Cancer Center

Biomedical Research Centre
Cold Spring Harbor Laboratory

EMBL
INSERM

Institute Pasteur, Paris
John Hopkins Hospital

Karolinska Institutet
Max Planck Institute
Max Delbruk Center  

Mayo Clinic  
National Institute of Public Health 

and the Environment
Scripps Research Institute

Weizmann Institute

Universities

Catholic University of Leuven
Charité University

Harvard Medical School
King’s College

University of Leiden  
University of Minnesota

Pharmaceutical industry

Amgen
Atral Cipan

Bayer Pharma
Hoffman la Roche

Hovione FarmaCiência, S.A
Janssen

Merck Sharp & Dohme
Sandoz

Sanofi
UCB Pharma

Marie Sklodowska-Curie Innovative Training Networks 
A training network for the chemical site-selective 
modification of proteins: Preparation of the next-
generation of therapeutic chemically-defined 
protein conjugates
Participant: Pedro Góis

LIFE – Environment and Resource Efficiency 
Improving current barriers for controlling 
pharmaceutical compounds in urban wastewater 
treatment plants
Participant: Cristina Almeida

INTERNATIONAL 
PROJECTS

ERANet EuroNanoMed2 European Innovative Research & 
Technological Development Projects in Nanomedicine
Targeting tumor microenvironment by a translational 
multivalent nanomedicine: towards na effective 
anticancer combination immunotherapy
Participant: Rogério Gaspar

ERANet EuroNanoMed2 European Innovative Research & 
Technological Development Projects in Nanomedicine
(Nano) systems with active targeting to sensitize 
colorectal cancer stem cells to antitumoral treatment 
(Target4Cancers)
Participant: Mafalda Videira

ERANet JPco-fuND EU Joint Programme - 
Neurodegenerative Disease Research
Generation of Improved cellular and animal models for 
identification of disease phenotype and new therapeutic 
targets of Alzheimer’s Disease
Participant: Dora Brites

ERANet-LAC Latin America Caribbean and 
European Union
Integrated valorization of lignocellulosic agroindustrial 
waste to furan based building blocks
Participant: Carlos Afonso

Harvard Medical School-Portugal Program in 
Translational Research and Information
Treat liver diseases by targeting hepatocyte necroptosis
Principal Investigator: Cecília M. P. Rodrigues

Research Scholars Program in Liver Diseases - Gilead 
Sciences International
Role of mitofusin 2 in non-alcoholic fatty liver disease 
and targeting by miRNAs
Principal Investigator: Rui Castro

Academic Drug Discovery Consortium - AstraZeneca
High throughput screening with AstraZeneca’s 
compound library
Principal Investigator: Cecília M. P. Rodrigues

ORGANIZATION OF 
INTERNATIONAL 

CONFERENCES

50th International Liver Congress, 
European Association for the Study of the 
Liver (EASL)
Vienna, Austria, April 22-26, 2015
Cecília M. P. Rodrigues, member of EASL 
Governing Board, Scientific Committee

7th Pan-European Process Analytical 
Technology Science Conference
Graz, Austria, May 18-19, 2015
João A. Lopes, member of Scientific and 
Planning Committees

I Workshop on Aging, Health and Wellness 
Rio de Janeiro, Brazil, July 13, 2015
Dora Brites, member of Organizing and 
Scientific Committees

2nd European Federation for Medicinal 
Chemistry Young Medicinal Chemist 
Symposium
Antwerp, Belgium, September 17, 2015 
Rita Guedes and Maria Santos, members of 
Organizing Committee

44th European Society of Clinical 
Pharmacy (ESCP) Symposium on Clinical 
Pharmacy 
Lisbon, Portugal, October 28-30, 2015
Fernando Fernandez-Llimos, President of 
the 44th ESCP



A team of researchers coordinated at iMed.ULisboa by 
Pedro Góis (Bioorganic Chemistry) and Uwe Pischel at 
Huelva University discovered a new family of fluorescent 
dyes (BASHY) featuring unprecedented modularity and 
suitable physicochemical properties for bioimaging 
applications. Helena Florindo and Liana C. Silva 
(Intracellular Trafficking Modulation for Advanced Drug 
Delivery) at iMed.ULisboa then used BASHY dyes to label 
nanoparticles and intracellular organelles, including lipid 
droplets. This study was recently published in Chemistry: 
A European Journal as a VIP paper and was selected for 
the journal front cover (Santos et al., Chemistry. Epub 
2015 Dec 22).

YOUNG INVESTIGATOR’S PROJECTS FOR COLLABORATIVE CROSS-
DISCIPLINARY STUDIES

In 2015, iMed.ULisboa launched a call for young investigator’s proposals 
to encourage collaborative efforts across traditional boundaries, with a 
view to adding value to their existing activities. 

Two projects were recommended for funding, one entitled 
“AptaDendrons: Exploring new chemical carries for targeted delivery 
of siRNA in HIV therapy” led by João Lavrado (Medicinal Chemistry) 
and Pedro Borrego (HIV Evolution, Epidemiology and Prevention), and 
the other entitled “Joining Chemistry and Biology to efficiently inhibit 
neural tumorigenesis and improve neural regeneration” led by Susana 
Solá, Joana Amaral (Cell Function and Therapeutic Targeting) and 
Maria Santos (Medicinal Chemistry).

SUPPORTING YOUNG 
INVESTIGATORS

COLLABORATIVE 
MULTIDISCIPLINARY 
RESEARCH

A multidisciplinary group at iMed.ULisboa revealed a 
promising anti-cancer approach. The study published in 
the journal Scientific Reports from the Nature Publishing 
Group (Lavrado et al., 2015) shows how targeting mutant 
KRAS at the genetic level using G-quadruplex binding 
small molecules is a promising anti-cancer strategy. 
This research led by Alexandra Paulo (Medicinal 
Chemistry) involves Cecilia Rodrigues (Cell Function and 
Therapeutic Targeting) at iMed.ULisboa, as well as groups 
from the University College of London, UK, and the Korea 
Research Institute of Bioscience and Biotechnology. 
KRAS is one of the most frequently mutated oncogenes 
in human cancer, yet remaining undruggable. In this 
study, the authors unravel the potential of G-quadruplex 
structures in the KRAS promoter region and mRNA as 
novel therapeutic targets, and identify a new anti-cancer 
drug scaffold. It is now possible to further develop this 
new therapeutic approach at iMed.ULisboa, ultimately 
contributing to improve human health and benefit  
quality of life.
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THE DRUG DISCOVERY PROGRAM is an initiative to sup-
port translational research at the drug target level at iMed.
ULisboa. Our drug discovery capabilities are built around 
a network of research laboratories, institutions, small 
biotechnology companies and pharmaceutical industry. 
We focus on fully applying our expertise and fostering 
research excellence on identifying candidate drug-like 
compounds for selected molecular targets, discovering 
and validating targets in cell models and pre-clinical 
studies, and providing a stimulating environment for 
research training and career development.

The scientific objective of the Drug Discovery Program is 
to enhance cancer, degenerative and anti-infectious ther-
apeutic strategies by adopting a highly interactive and 
vertically integrated drug discovery and development 
program in which information moves bi-directionally 
between basic and applied scientists. The Drug Discovery 
Program comprises a multidisciplinary group of scien-
tists who are committed to basic laboratory observations 
on therapeutic targets and biomarkers that can result in 
therapeutic strategies, exploring their feasibility in pre-
clinical models, ultimately translating the most promis-
ing approaches and molecules into the clinical setting. 

Biochemical and molecular biology, microbiology, and 
neurobiology oriented groups play a pivotal role in iMed.
ULisboa research strategy. All participating groups (Cel-
lular Function and Therapeutic Targeting; Host-Pathogen 
Interactions; Metabolism and Genetics; Molecular Micro-
biology and Biotechnology; Neuron-Glia Biology in Health 
and Disease) and associated groups (Medicinal Chemis-
try; HIV Evolution, Epidemiology and Prevention) are fully 
integrated laboratories capable of advancing drug discov-
ery projects along the value chain from idea to drug can-
didate with proof-of-concept, in an highly collaborative 
environment with the Drug Design and Development 
Programs. 

In addition the Drug Discovery Program at iMed.ULisboa 
drives a culture of technology platform transfer, through 
licensing of developed technologies by pharma and bio-
tech industry. Indeed, stimulating creative innovation will 
be key for biomedical research at academic institutions 
to create new opportunities for the industry, and provide 
faster access to breakthrough drugs by the society.

João Gonçalves
Head of Drug Discovery Program Area

Cellular Function and 
Therapeutic Targeting 

Host-Pathogen 
Interactions 

Metabolism and 
Genetics

 
Molecular Microbiology

and Biotechnology

Neuron-Glia Biology in 
Health and Disease
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miR-34a impairs neuronal differentiation. 
Fluorescence detection of dendritic spines 

(phalloidin, green) co-localized with βIII-tubulin 
(red) by confocal microscopy, after 12 days of 

neural stem cell differentiation (Morgado AL et al. 
Mol Neurobiology 2015; 51: 1168).

metabolism due to CYP46A1 overexpression 
enhances prenylation and activation of sGT-
Pases of the Rho and Rab family. Interest-
ingly, CYP46A1 triggers increased neuronal 
dendritic outgrowth and dendritic protru-
sion density, and elicited in vitro and in vivo 
increases of synaptic proteins.

FUTURE PROJECTS AND GOALS

Within the Drug Discovery paradigm, we 
aim to provide an integrative view on the 
discrete elements of biological systems and 
how they orchestrate in cells, tissues and 
organisms to control cell fate. This is key 
in deciphering how molecular processes 
change during disease and may be amena-
ble to therapeutic manipulation. In partic-
ular, we will target key cell signalling path-
ways and mediators, including miRNAs and 
bile acids, following high throughput strat-
egies and cell-based phenotypic screening 
of potential modulators. We will then test 
potential therapeutic strategies at the pre-
clinical level, while further elucidating sig-
nalling pathways of degeneration, prolifera-
tion, protection and repair. We pursue these 
goals within two core areas of discovery: 1) 
Molecular targets of protection and repair; 
and 2) Novel therapeutic strategies.

PREVIOUS AND CURRENT RESEARCH

Our goal is to identify novel mechanism-based molecular targets for 
therapeutic intervention, by focusing on the discovery and regulation 
of signalling pathways involved in cell death, differentiation and pro-
liferation. We use experimental models of liver, gut and brain disorders 
involving inflammation, degeneration and regeneration, and test ther-
apeutic strategies at the preclinical level that may influence disease 
progression. We have developed bile acids as a group of promising 
endogenous modulators of cell death/survival, protected by patents 
and licensed by spin-offs.

We recently demonstrated that the miR-34a/SIRT1/p53 pathway is 
involved in non-alcoholic fatty liver disease severity in humans, 
and that ursodeoxycholic acid strongly inhibits this pathway in the 
rat liver in vivo and in vitro. In contrast, deoxycholic acid, which is 
increased in human non-alcoholic steatohepatitis, induced both miR-
34a and miR-21 pro-apoptotic pathways in the liver. Necroptosis has 
emerged as a relevant signalling pathway in the liver. We provided 
evidence of hallmarks of necroptosis activation in steatohepatitis and 
in cholestasis. Genetic ablation of RIP3, a critical mediator of necro-
ptosis, protects hepatocytes from oxidative stress, inflammation and 
necrosis. We have also identified distinct miRNA profiles associated 
with colon cancer progression. Key miRNA:target gene pathways that 
influence colon cancer progression and chemotherapy response were 
established, focusing on miR-143 function, as well as on methodolo-
gies for evaluation of miRNA direct targets.

We have established that anti-apoptotic bile acids are cytoprotective 
in experimental models of neurodegeneration. In addition, apopto-
sis-associated miRNAs and mitochondria might act as key regulators 
of neurogenesis by modulating neural stem cell fate and by interfering 
with autophagy and synaptogenesis. Further, increased cholesterol 

SELECTED REFERENCES

Afonso MB, Rodrigues PM, Carvalho T, 
Caridade M, Borralho P, Cortez-Pinto H, 
Castro RE, Rodrigues CMP. Necroptosis 
is a key pathogenic event in human and 
experimental murine models of non-alcoholic 
steatohepatitis. Clin Sci (Lond) 2015;  
129: 721-739.

Lavrado J, Brito H, Borralho PM, Ohnmacht 
SA, Kim N-S, Leitão C, Pisco S, Gunaratnam 
M, Rodrigues CMP, Moreira R, Neidle S, Paulo 
A. KRAS oncogene repression in colon cancer 
cell lines by G-quadruplex binding indolo[3,2-c]
quinolones. Sci Rep 2015; 5: 9696.

Moutinho M, Nunes MJ, Gama MJ, Rodrigues 
CMP, Gomes AQ, Rodrigues E. Cholesterol 
24-hydroxylase overexpression inhibits the 
LXR pathway by activating sGTPases in 
neuronal cells. Mol Neurobiol 2015;  
51: 1489-1503.

Rodrigues PM, Afonso MB, Simão AL, Borralho 
PM, Rodrigues CMP, Castro RE. Inhibition of 
NF-kB by deoxycholic acid induces miR-21/
PDCD4-dependent hepatocelular apoptosis. 
Sci Rep 2015; 5: 17528.

Simões AES, Pereira DM, Gomes SE, Caridade 
M, Carvalho T, Castro RE, Steer CJ, Thibodeau 
SN, Rodrigues CMP, Borralho PM. Aberrant 
MEK5/ERK5 signalling contributes to 
human colon cancer progression via NF-kB 
activation. Cell Death Dis 2015; 6: e1718.

Cecília M. P. Rodrigues
PhD (1996) in Pharmacy (Biochemistry), 

Universidade de Lisboa; Postdoctoral 
research at University of Minnesota, USA; 

Full Professor, Faculdade de Farmácia, 
Universidade de Lisboa;  

Coordinator at iMed.ULisboa.

Cellular Function 
and Therapeutic 

Targeting
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The innate immunomodulation of miRNAs in Mycobacterium tuberculosis 
infected macrophages. Five major innate immune mechanisms are 
highlighted: phagocytosis, autophagy, inflammation, apoptosis and 
chemotaxis.

FUTURE PROJECTS AND GOALS

On the context of HIV infection or during co-in-
fection with Mtb to define the involvement of 
cathepsins in the replication of pathogens; in 
antigen presentation and, in signalling net-
works.wWe will look at the effectiveness of 
HIV-2 transmission from infected Mø and DC 
to CD4 TC (transinfection). 

To improve of vaccine seeds for influenza by 
study mechanisms that drive the co-segre-
gation of PB1 and antigenic proteins in the 
A (H1N1). We propose to assess the effect of 
selective pressure on the neuraminidase 
and, consequences on the evolution of anti-
viral resistance.

To investigate the interaction between H. 
pylori mobilome (namely prophages) stud-
ied by full genome sequencing to provide an 
exhaustive description of phages and how 
are pathogenic islands influenced by phages.

PREVIOUS AND CURRENT RESEARCH

In tuberculosis field we targeted host factors by siRNA (microRNAs; 
cathepsins) to control infection and on new therapeutics to fight 
mycobacteria. Standard therapy may be improved by combining anti-
biotics with bacterial efflux  pump inhibitors: we encapsulated thi-
oridazine in nanoparticles (in order to prevent toxicity), alone and in 
combination with rifampicin. We showed that the zebrafish embryo 
is a highly  sensitive indicator of drug toxicity and that thioridazine 
nanoparticle therapy can improve the antimycobacterial effect of 
rifampicin in vivo. We also developed POA derivatives with antibac-
terial efficacy in vitro and ex vivo against several species of Mycobac-
terium with natural or acquired resistance to pyrazinamide suitable 
for clinical development. The M. tuberculosis channel protein CpnT 
constitutes an outer membrane gateway controlling the influx of toxic 
molecules. We revealed that reducing CpnT-mediated permeability 
might constitute a new drug resistance mechanism.

Regarding HIV, there is an ongoing project aiming to explore the mech-
anisms of HIV-2 interaction with both Mø and DCs. We analyzed the 
efficiency and the mechanism of HIV-2 entry into Mø and DCs (cis-in-
fection). Furthermore, we started a collaboration with Instituto Nacio-
nal de Imunoterapia Assistida from Angola to screen potential anti-
HIV activity in natural compounds. 

Concerning the influenza virus molecular determinants of pathogen-
esis and virulence, we identified residues within functional domains 
of proteins putatively associated with an enhancement of viral fit-
ness and an increased virulence. The Polymerase Basic Protein 1 (PB1) 
retains traces of viral interspecies transmission and adaptation to 
host. The Mitochondrial Targeting Sequence in PB1-F2 in the predicted 
helical region can affect the virus ability to control apoptosis.

For the H. pylori strains prevalence of prophages and the potential of 
using cloned lytic proteins to treat H. pylori infection we found that 
prophage variability is sufficiently high to cluster H. pylori strain by 
phylogeographic groups. The population structure analysis of H. pylori 
prophages was even more discriminative than the traditional MLST-
based method for the European population, discriminating two differ-
ent populations where MLST only identifies one.

SELECTED REFERENCES

Vibe CB, Fenaroli F, Pires D, Wilson SR, 
Bogoeva V, Kalluru R, Speth M, Anes E, G 
Griffiths, J Hildahl. Thioridazine in PLGA 
nanoparticles reduces toxicity and improves 
rifampicin therapy against mycobacterial 
infection in zebrafish. Nanotoxicology 2015; 
17: 1-9.

Vale FF, Vadivelu J, Oleastro M,  Breurec S, 
Engstrand L,  Perets TT, Mégraud F, Lehours P. 
Dormant phages of Helicobacter pylori reveal 
distinct populations in Europe. Sci Rep 2015; 
5: 14333.

Danilchanka O*, Pires D*, Anes E#, Niederweis 
M#. The Mycobacterium tuberculosis outer 
membrane channel protein CpnT confers 
susceptibility to toxic molecules. Antimicrob 
Agents Chemother 2015; 59: 2328-36.*Joint 
first authors; #Joint corresponding authors

Santos-Costa Q, Lopes MM, Lopes MM, 
Calado M, Azevedo-Pereira JM, Azevedo-
Pereira JM. HIV-2 interaction with cell 
coreceptors: amino acids within the V1/V2 
region of viral envelope are determinant for 
CCR8, CCR5 and CXCR4 usage. Retrovirology 
2014; 11: 99. 

Santos LA, Solá S, Rodrigues CM, Rebelo-de-
Andrade H. Distinct kinetics and pathways of 
apoptosis in influenza A and B virus infection. 
Virus Res 2015; 205: 33-40.

Elsa Anes
PhD (1998) in Pharmacy (Microbiology), 

University of Lisbon; Posdoctoral research 
at EMBL, Heidelberg, Germany; Associate 

Professor, Faculdade de Farmácia, 
Universidade de Lisboa.

Host-Pathogen 
Interactions
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The aminothiol compound mercaptoethylguanidine (MEG) restores the 
catalytic activity of the p.R336C variant of human cystathionine b-synthase 
(A) with no effect on the WT (B). The postulated mechanism (C) probably 
involves the formation of a disulfide between MEG and the mutant Cys 
residue mimicking the WT Arg side-chain  (Mendes MIS et al., Hum Mol 
Genet, 2015).

FUTURE PROJECTS AND GOALS

We will continue to search for PCs based on 
the scaffolds and will initiate BRET screen-
ings and co-immunoprecipitation assays. 
Identified PCs will be studied in patients-de-
rived cell lines and in vivo (collaborative 
pilot study with patients). 

In addition, we will pursue the project on 
liver dysfunction and pharmacological mod-
ulation of signaling metabolites (acetyl-CoA 
and NAD) to elucidate the interplay between 
mitochondrial metabolism and epigenome 
modulation (acetylation).

Through a collaborative pilot study with 
CVD patients, we will translate our observa-
tions to patients to determine if H3K27me3 
lymphocyte levels correlates with EZH2 
expression and whether these changes cor-
relate with plasma S-Adenosylhomocyste-
ine levels. 

PREVIOUS AND CURRENT RESEARCH

We have been dedicated to the study of cellular metabolic pathways 
potentially disrupted by genetic (inborn errors of metabolism) or exter-
nal causes, namely induced by specific drugs. Using appropriate cel-
lular models, mass spectrometry (MS)-based targeted metabolomics, 
molecular genetics approaches and protein biochemical/biophysical/
structural studies we investigated mitochondrial metabolism in liver 
disease, regulation of cell methylation status, and non-ER associated 
conformational genetic disorders.

Through an innovative MS-based tool for liver NAD-metabolome pro-
filing, we unveiled new insights on the mechanisms behind drug-in-
duced steatosis or hepatic encephalopathy. In Wistar rats a significant 
depletion of NAD(P) in liver, at the onset of treatment with a specific 
histone deacetylase inhibitor (HDACi), and a differential pattern of 
mitochondrial protein acetylation during repeated drug adminis-
tration was demonstrated. A human hepatoma-derived cell model 
exposed to the drug reflected on alterations of intermediary metabo-
lites, suggesting novel mechanisms underlying the effects of this drug 
on liver metabolism.

Continuing to implicate S-Adenosylhomocysteine as a key player in 
the disruption of endothelial homeostasis and cardiovascular disease 
(CVD) promotion, we have unveiled new targets of S-Adenosylhomo-
cysteine regulation that may contribute to its adverse effects in the 
vasculature, namely by activation of the NF-kB pro-inflammatory 
pathways and the histone methyltransferase EZH2 suppression, as 
well as the correspondent epigenetic mark (H3K27me3) content.

Aiming to develop new therapeutic approaches to non-ER associated 
conformational diseases, we identified two molecules acting as phar-
macological chaperones (PC) rescuing the function and structure of 
the misfolded proteins involved. To identify new therapeutic targets 
in the cytosolic proteostasis network, a ready-to-use cytosolic proteo-
stasis BRET library (43 potential targets) for protein-protein interac-
tions analyses in living cells was built. The recent collaboration with 
Ludwig-Maximilians University (Munich) allowed performing the first 
exploratory studies of the developed PAH-loaded nanoparticles in Phe-
nylketonuria mouse models. 

Metabolism and 
Genetics

Ana Paula Leandro
PhD (2001) in Pharmacy (Biochemistry), 

Universidade de Lisboa; Assistant 
Professor, Faculdade de Farmácia, 

Universidade de Lisboa.

SELECTED REFERENCES

Coelho AI, Lourenço S, Trabuco M, Silva MJ, 
Oliveira A, Gaspar A, Diogo L, Tavares de 
Almeida I, Vicente JB, Rivera I. Functional 
correction by antisense therapy of a splicing 
mutation in the GALT gene. Eur J Hum Genet 
2015; 23: 500-6.

Mendes MI, Smith DE, Vicente JB, Tavares De 
Almeida I, Ben-Omran T, Salomons GS, Rivera 
IA, Leandro P, Blom HJ. Small aminothiol 
compounds improve the function of Arg to 
Cys variant proteins: effect on the human 
cystathionine β-synthase p.R336C. Hum Mol 
Genet 2015; 24: 7339-48.

Sperl W, Fleuren L, Freisinger P, Haack TB, 
Ribes A, Feichtinger RG, Rodenburg RJ, 
Zimmermann FA, Koch J, Rivera I, Prokisch 
H, Smeitink JA, Mayr JA. The spectrum of 
pyruvate oxidation defects in the diagnosis of 
mitochondrial disorders. J Inherit Metab Dis 
2015; 38: 391-403.
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Polymorphism in the curated library used for predicting multi-drug 
resistant TB (MDR-TB) and extensive-drug resistant TB (XDR-TB). (A) 
Polymorphisms associated with MDR-TB. (B) Polymorphisms associated 
with XDR-TB.

FUTURE PROJECTS AND GOALS

Our emphasis will be to investigate at 
molecular level: a) microbial and viral prop-
erties associated with infectious diseases 
and pathogenesis; b) Drug resistance and 
microbial evolution; c) use the above knowl-
edge to develop innovative biotechnological 
methods to control infection.  

We will focus on fully applying our exper-
tise on identifying candidate drug-like 
compounds/proteins for selected molecular 
targets and assessing its role in developing 
resistance mechanisms, validation in cell 
models and pre-clinical studies. We will 
further design those candidate strategies in 
biodrug design, including new biomolecules 
and validation of innovative technologies 
and approaches in areas of unmet need.

PREVIOUS AND CURRENT RESEARCH

Our main focus is to answer fundamental questions on the molecu-
lar mechanisms underlying, promoting and maintaining infectious 
diseases, how pathogens evolve to other forms of virulence and drug 
resistance, and the development of molecular strategies to control 
microbial infection. 

To achieve the proposed goals, we developed cutting-edge research on 
bacteriophage-bacterial cell interactions, with particular focus on how 
phages compromise the bacterial cell envelope during virus entry and 
escape from infected cells. Knowledge emerging from these studies has 
been explored to develop innovative molecular strategies for cell manip-
ulation and for control of bacterial pathogens, such as enterococcal and 
mycobacterial species, with approaches involving applied protein engi-
neering and collaborations within the group and with the industry.

In addition, we have continued our work on Mycobacterium tuber-
culosis drug resistance (DR) challenges to an effective tuberculosis 
disease control. Current molecular tests examine limited numbers of 
mutations, and although whole genome sequencing approaches could 
fully characterise DR, data complexity has restricted their clinical 
application. A rapid online ‘TB-Profiler’ tool was developed to report 
DR and strain-type profiles directly from raw sequences. Using our DR 
mutation library, in silico diagnostic accuracy was superior to some 
commercial diagnostics and alternative databases. 

We also emphasize on factors that are associated with the control 
of the HIV latency. The use of validated pharmaceutical compound 
libraries will helps us in this endeavor of modulating viral expression 
and cellular antiviral defenses. To explore the possibility that viral 
latency and infection can be both controlled by targeted therapeutics, 
we developed small antibody scaffolds and full IgG that inhibit HIV-1 
infection and helped the specific targeting of lentiviral vectors. This 
work helped the development of antibody scaffolds, for which we have 
entered with one patent in PCT in collaboration with the company 
TechnoPhage in the area of antibody discovery and development. 
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Switch of surveilling microglia into the reactive 
phenotype by an inflammatory stimulus as 

lipopolysaccharide (LPS) leads to morphological 
changes, upregulation of mitogen-activated 

protein kinases (MAPKs) superfamily, alterations 
in the phagocytic activity and increased release 

of exosomes processed from multivesicular 
bodies (MVB) and extracellular microvesicles. 

Upregulation of MAPKs mediate the activation of 
c-Jun N-terminal kinase (JNK 1/2), p38 proteins 

and translocation of nuclear factor-κB (NF-κB) 
to the nucleus with consequent induction of 

interleukin (IL)-1β, IL-6 and tumor necrosis factor 
(TNF)-α production (Brites and Fernandes, Front 

Cell Neurosci. 2015; 9:476).

FUTURE PROJECTS AND GOALS

Emphasis will be given to: (i) Identification of 
specific molecular targets for better design 
of drugs and application of personalized 
treatments to people with AD, using in vitro 
cultures, 3D systems and humanized chime-
ric mice; (ii) Characterization and modula-
tion of miRNA profile in iPSC-generated glia 
from AD and ALS patients and in cell-de-
rived exosomes; (iii) Risk of new psychoac-
tive substances in neurodegenerative and 
neuroinflammatory processes; and (iv) Bet-
ter understand the role of inflammation and 
known compounds in myelination. Addi-
tional studies will test therapeutic strategies 
to gliomas and neurovascular pathologies.

PREVIOUS AND CURRENT RESEARCH

The group Neuron-Glia Biology in Health and Disease is focused on 
neuron-glia-vascular interactions during brain development, neurode-
generative diseases and aged-related disorders. 

We showed that neurobehavioral abnormalities may develop from: (i) 
neonatal sepsis leading to cerebellar hypoplasia, neuronal loss/shrink-
age, delayed myelination, astrogliosis and microgliosis in a newborn 
mice model of systemic inflammation; (ii) neonatal hyperbilirubin-
emia leading to reduced myelination and increased glia reactivity as 
identified in a new mouse model of kernicterus; and (iii) endothelial 
dysfunction and pericyte demise in accordance to in vitro and ex vivo 
studies. Underlying mechanisms of impaired neuron-glia communi-
cation and demyelination in ageing, Alzheimer’s disease and multiple 
sclerosis was found to relate with different microglia phenotype coex-
istence, microRNA dysregulation and extracellular microvesicle cargo, 
as well as with elevated S100B levels and glio-vascular changes. 

Neurons transmit to and receive information from glial cells. Tridimen-
sional (3D) neural stem/progenitor cell models allow evaluation of cell-
cell communication deregulation and drug efficacy. Our generated 3D 
neurosphere model with elevated neurogenic competence is promising 
to establish human models of neurodegenerative diseases. Dysfunction 
of motor neurons in amyotrophic lateral sclerosis is associated with 
metalloproteinase-9 activation, nitrosative stress and loss of mitochon-
dria viability. Progresses in anti-inflammatory drugs were obtained.
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THE DRUG DESIGN PROGRAM at iMed.ULisboa aims at 
applying chemical principles and techniques to under-
stand biology, and discover novel drug-like compounds 
and functional proteins with potential for diagnostics 
and therapeutics of unmet medical needs. This is a 
chemistry-centered platform oriented to the discovery of 
biologically active chemical entities that target specific 
proteins, nucleic acids, or more complex systems such 
as protein-protein interactions, with the ultimate goal of 
optimizing their therapeutic properties and value. Work-
ing in concert with colleagues from other Program Areas 
within iMed.ULisboa, we develop solutions for cancer and 
infectious diseases.

The Drug Design Program includes the Bioorganic Chem-
istry, Medicinal Chemistry and Natural Products Chemis-
try core research groups that deliver the chemistry core 
of the program, and the associated Molecular Microbiol-
ogy and Biotechnology group that allows new entries into 
the chemical space beyond small molecules, i.e. peptides 
and antibody-drug conjugates. These groups make use 
of a wide-range of technologies and strategies including 

in silico and biochemical-based screening of focused 
chemical libraries, fragment- and structure-based design 
of ligands, bio-guided fractionation of plant extracts, 
synthetic organic chemistry and development of bio-
conjugates. State-of-the-art core facilities include a high 
performance computer cluster with implementation of 
software for molecular modeling, and an analytical lab-
oratory equipped with mass spectrometry and nuclear 
magnetic resonance instruments. 

Advanced training to forge new generations of young 
and innovative scientists is at the core of our mission. In 
close synergism with other program areas, our research-
ers can find a unique environment for career develop-
ment and networking within iMed.ULisboa. Importantly, 
entrepreneurship is a hallmark of this Program Area, with 
several of the out-of-the-box solutions and methodolo-
gies contributing significantly to the patent portfolio of  
iMed.ULisboa. 

Rui Moreira
Head of Drug Design Program Area
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Active research areas of the Bioorganic Group at 
iMed.ULisboa.

FUTURE PROJECTS AND GOALS

During the year of 2016, the group will 
strength its mission of applying the princi-
ples and methods of organic chemistry to 
address problems of significant biological 
relevance, taking inspiration from biology 
to design and implement new and more effi-
cient chemical processes. Four main areas 
of scientific intervention will be pursued.  

1. Development of bio-inspired, efficient and 
sustainable synthetic methodologies for the 
preparation of useful small molecule.

2. Isolation/synthesis and chemical/bio-
technology valorization of natural resources.

3. Synthesis of biologically active boron con-
taining chemical probes.

4. The development of generic bioconjuga-
tion methods and their use in the synthesis 
of therapeutically useful bioconjugates.

PREVIOUS AND CURRENT RESEARCH

The Bioorganic group aims at applying the principles and methods of 
organic chemistry to address problems of significant biological rele-
vance taking inspiration from biology to design and implement new 
chemical processes. The team is highly multidisciplinary, comprising 
scientists with organic chemistry, biochemistry, biology and chemical 
engineer backgrounds. The bioorganic group has installed a dedicated 
well equipped synthetic facility, in which the research team is able to 
carry out advanced synthetic studies that require state-of-the-art ana-
lytical techniques. Recently, the laboratory was upgraded with a cell 
culture unit. 

Over the last year, the research conducted in the group spanned over 
the interface of organic chemistry and biology, with the objective of 
discovering new generic synthetic and bioconjugation methods to 
tackle important biological problems. Recognizing the importance 
of having a strong and diverse hub of methodologies to engage suc-
cessfully in translational research within iMed.ULisboa, the group 
members reported a new organocatalyzed one-step synthesis of N-al-
kyl-pyridinium salts from 5-hydroxymethylfurfural, an effective syn-
thesis of symmetric Bis(N-alkylaniline)triarylmethanes and the inno-
vative preparation of s-triazine-based hybrids that are able to target 
the erythrocytic and liver stages of malaria parasites. The group mem-
bers have also reported a new strategy to access the important core 
of β-lactams via metal free C-H insertion, this work was considered a 
Hot Paper in the reputed Chemistry: An European Journal. The group 
synthetic efforts in the field of bioconjugation lead to discovery of new 
boron based tumor targeting conjugates that were constructed explor-
ing the reversible lysine modification with iminoboronates. Building 
on the installed synthetic capabilities, the group members have devel-
oped novel extraction procedures for opiates, innovative optical mate-
rials and more biocompatible reaction conditions. 
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Recent achievements of the Medicinal Chemistry 
group at iMed.ULisboa.

FUTURE PROJECTS AND GOALS

The Medicinal Chemistry group will 
continue to address the current lack of 
small-molecules capable of selectively 
interfering with challenging targets by 
combining compound library design with 
advanced computer-aided drug refinement 
tools to streamline the lead generation pro-
cess. For 2016, we aim at: 

1. Designing tool compounds to explore 
novel targets for the treatment of protozoan 
tropical diseases;

2. Developing protease activity-based probes 
for diagnostics and biomarker discovery;

3. Discovering small-molecule inhibitors 
of the human proteasome, protein-protein 
interactions or oncogene expression for 
anticancer therapy;

4. Developing novel chemical targeted deliv-
ery systems as new tools for anticancer and 
anti-infectious therapies.

PREVIOUS AND CURRENT RESEARCH

The research of the MedChem group is driven by a desire to apply 
chemical principles to identify bioactive tool compounds and prom-
ising lead structures in order to address unmet needs for better, safer 
and ideally targeted therapies.

This past period the group has used computer-aided drug refinement 
tools to design target-selective compounds and to unravel binding 
modes that may elicit target selectivity. Using these methodologies, the 
team successfully identified novel human neutrophil elastase inhibitors. 

Our research group has an active role in the development of small mol-
ecules acting on therapeutic targets for oncology. Specifically, KRAS is 
one of the most frequently mutated oncogenes in human cancer, yet 
remaining undruggable. Team members designed indoloquinolines 
(IQc) to target DNA G-quadruplexes (G4) in the promoter of the KRAS 
gene which were found to inhibit the proliferation of KRAS mutant can-
cer cell lines. Modeling studies revealed that IQcs also bind to the human 
telomeric G4s. Another attractive approach for cancer treatment is the 
restoration of the tumor suppressor p53 activity by inhibition of the p53-
MDMs interaction, where our group contributed with the discovery of 
novel enantiopure p53-MDM2 and dual p53-MDM2/X inhibitors.

In the focus topic of anti-infectious agents, we developed novel ligands 
of hemozoin, a relevant therapeutic target in malaria, that were active 
against drug-resistant parasite strains, optimized a HTS hit from a 
whole-cell screen against P. falciparum to a lead candidate active 
against drug-resistant malaria parasites, and discovered indolizinoin-
dolones as novel dual-acting antimalarials active against the erythro-
cytic and liver stages of the malaria parasite. Finally, our group reported 
that pyrazinoic acid derivatives display in vitro and ex vivo efficacy 
against several species and strains of Mycobacterium with natural or 
acquired resistance to the anti-tuberculosis drug pyrazinamide. 

SELECTED REFERENCES

Areias LRP, Ruivo EFP, Goncalves LM, Duarte 
MT, André V, Moreira R, Lucas SD, Guedes RC. 
A unified approach toward the rational design 
of selective low nanomolar human neutrophil 
elastase inhibitors. RSC Adv 2015;  
5: 51717-51721.

Lavrado J, Brito H, Borralho PM, Ohnmacht 
SA, Kim NS, Leitão C, Pisco S, Gunaratnam 
M, Rodrigues CM, Moreira R, Neidle S, Paulo 
A. KRAS oncogene repression in colon 
cancer cell lines by G-quadruplex binding 
indolo[3,2-c] quinolines. Sci Rep  
2015; 5: 9696.

Lavrado J, Ohnmacht SA, Correia I, Leitão C, 
Pisco S, Gunaratnam M, Moreira R, Neidle S, 
Santos DJ, Paulo A. Indolo[3,2-c]quinolone 
G-quadruplex stabilizers: a structural 
analysis of binding to the human telomeric 
G-quadruplex. Chem Med Chem 
2015; 10: 836-849.

Soares J, Raimundo L, Pereira NAL, dos 
Santos DJ, Pérez M, Queiroz G, Leão M, 
Santos MM, Saraiva L. A tryptophanol-derived 
oxazolopiperidone lactam is cytotoxic against 
tumors via inhibition of p53 interaction with 
murine double minute proteins. Pharmacol 
Res 2015; 95-96: 42-52.

Pires D, Valente E, Simoes MF, Carmo N, Testa 
B, Constantino L, Anes E. Esters of pyrazinoic 
acid are active against pyrazinamide-resistant 
strains of mycobacterium tuberculosis and 
other naturally resistant mycobacteria in vitro 
and ex vivo within macrophages. Antimicrob 
Agents Chemother 2015; 59: 7693-7699.

Rui Moreira
PhD (1991) in Pharmacy (Pharmaceutical 

Chemistry), Universidade de Lisboa; 
Full Professor, Faculdade de Farmácia, 
Universidade de Lisboa; Program Area 
Leader, Drug Design at iMed.ULisboa.

Medicinal 
Chemistry



39Research Highlights38 Annual Report 2015

Recent achievements of the Natural Products 
group at iMed.ULisboa.

Benzophenanthridine alkaloids, obtained 
from an African medicinal plant, have 
shown significant antibiotic modulatory 
effects against S. aureus strains and may 
be valuable as leads for restoring antibiotic 
activity against MRSA strains.

Several triterpenoids, from an African 
medicinal plant, have exhibited promising 
dual-stage in vitro antimalarial activity. 
Some of these compounds have shown sig-
nificant in vivo antimalarial properties.

FUTURE PROJECTS AND GOALS

The Natural Products Chemistry group will 
continue to focus on the development of 
novel hit/lead-drug candidates by isola-
tion of new bioactive chemical scaffolds 
from medicinal plants and molecular deri-
vatization of selected compounds, using 
hemi-synthetic methodologies. Through 
this strategy, small libraries of bioactive nat-
ural product derivatives, having complex, 
chiral and highly functionalized structures, 
will be developed. From experimental activ-
ities new structure-activity relationship 
studies will be performed to optimize the 
potency of MDR reversers.

PREVIOUS AND CURRENT RESEARCH

Our goal is the identification of novel hit/lead-drug candidates from 
plants, through both isolation and molecular derivatization.

Our main interest is to discover anticancer compounds targeting mul-
tidrug-resistant cancer cells. As an approach for overcoming mul-
tidrug resistance (MDR), we have been focused on the development 
of reversers of the efflux pump P-glycoprotein (ABCB1/Pgp). In silico 
studies are also performed to achieve this objective. The discovery of 
compounds with selective toxicity against MDR cells and effective 
apoptosis inducers are other aims of our group. 

The development of anti-infective molecules from African medicinal 
plants is also one of our interests. By modifying the scaffold of a mac-
rocyclic diterpene, a strong increase in ABCB1 reversal activity could 
be endorsed. This was accomplished with the introduction of different 
acylation patterns. Our results strongly suggest that dibenzoyl deriv-
atives may be able to significantly optimize aromatic π-π electron 
stacking interactions. The analysis of ATPase inhibitory profiles of 
representative MDR-modifying compounds revealed that they act as 
ABCB1 slowly transported substrates.

The development of MDR reversers requires a comprehension on 
details of the ABCB1 efflux mechanism. Using cutting-edge computa-
tional techniques, an investigation on how molecules have access to 
the internal cavity from the lipid bilayer was performed. Moreover, an 
alternate binding site from adsorption studies shed new insights on 
how to modulate drug efflux while avoiding the drug-binding pocket.

The derivatization of two monoterpene indole alkaloids isolated from 
Tabernaemontana elegans, yielded some derivatives with promising 
apoptosis induction profile, displaying higher activities than 5-fluoro-
uracil, the mainstay in colon cancer treatment. 
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THE DRUG DEVELOPMENT PROGRAM area at iMed.
ULisboa represents an interface between Drug Discovery 
and Design, and preclinical and future clinical develop-
ment of very innovative approaches arising from those 
two programs, while introducing scientific and techno-
logical innovation. As such, it is supportive of initiatives 
within the other Program Areas but it also promotes its 
own initiatives.

The Drug Development Program acts as a key enabler 
of supportive research within iMed.ULisboa capable of 
transforming drug candidates into medicines candidates. 
For that purpose, we use both innovative technological 
platforms for the optimization of drug delivery and inno-
vative validated methods for preclinical development to 
support proof-of-concept and anticipate safety concerns 
with the selected candidates. Our research looks not only 
into applied areas such as cancer, inflammation, genetic 
disorders and infection, both also uses preventive and 
therapeutic strategies, via relevant research approaches 

in cell and molecular biology, with major implications in 
future healthcare practices. 

The innovation in areas of cytosolic targeting modulation, 
targeting strategies in oncology and immunomodulation 
in cancer, and innovative routes for organ-targeted drug 
delivery are at the frontiers between materials science, 
cell and molecular biology. Other areas also bring basic 
research upfront to its major relevance in applied drug 
development, such as in the case of vaccine development, 
cell-based innovative methods for toxicology prediction, 
biophysics and molecular pharmacology, biopharmaceu-
ticals or new materials for drug delivery systems. 

Notably, our research follows the existing regulatory guide-
lines to maximize the translational value of results obtained 
from in vitro or in vivo tools into first-in-human research, 
as the main goal of the Drug Development Program.

Beatriz Silva Lima
Head of Drug Development Program Area
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Development of biotechnology-derived drugs, and implementation of 
alternative methods (e.g. 3D culture models) for toxicological and drug 
development purposes toward biomarkers and human risk assessment.

systems such as thioredoxin and glutar-
edoxin systems and how they be a target 
in disease development and/or treatment. 
(C) Mechanistic Toxicology, Biomarkers and 
Risk Assessment. We focused on the study 
of the mode of action (MoA) of neurochem-
icals and chemical carcinogens in order to 
identify targets and select endpoints of neu-
rotoxicity and carcinogenicity to be used 
as predictive biomarkers of disease and/or 
therapeutics efficacy,  and to address pro-
tective and antagonistic (pharmacological) 
complementary strategies in order to pre-
vent or minimize the risk of disease.

FUTURE PROJECTS AND GOALS

Within the framework of iMed.ULisboa the 
CBT Group perform state of-the-art research 
for the development of biotechnology-derived 
bioactive compounds, and implementation of 
alternative cell-based methods for predictive 
toxicology and drug development purposes. 
Moreover, ongoing evaluation of acrylic 
biomaterials biocompatibility, drug-loaded 
medical devices, natural and synthetic anti-
oxidants, the identification and development 
of biomarkers for human risk assessment of 
xenobiotics (including drugs) and biochemi-
cal factors influence in health and disease are 
also within the aims of our group.

PREVIOUS AND CURRENT RESEARCH

We aim at developing innovative research for the promotion of healthy 
living and ageing and contribute to the translational research potential 
of the institute. For this purpose, a multidisciplinary team with pro-
found knowledge on physico-chemical, toxicology and biological pro-
cesses uses emerging biotechnology and toxicological approaches for 
the bioengineering, screening and pre-clinical testing of drug safety 
and efficacy and investigation of new predictive biomarkers. 

Our focus is on drug development, including the design and charac-
terization of value-added biocompounds and biomaterials using bio-
technology complementary approaches, the modulation of cancer 
therapeutics, and the molecular mechanisms of toxicity aiming the 
development of biomarkers in risk assessment, and the investigation 
of neuroprotector agents. The specific goals have been to address the 
challenges associated with: (i) Cell and enzyme-based processes; (ii) 
Tailoring and biocompatibility studies of biomaterials (iii) Develop-
ment of 3D culture models for predictive toxicology of drugs; (iv) Mod-
ulation of genotoxic stress in human mammary cells; (v) Identification 
and validation of biomarkers for neurotoxicity and tumoral monitor-
ing; (vi) Risk-benefit analysis of the new biomolecules. 

Our research areas focus on: (A) Biotechnology and Bioengineering 
Development. Aimed to promote translational research at iMed.ULis-
boa, developing biotech compounds (e.g. small-molecules, proteins) 
based on enzyme and cell-culture systems: from bioengineering with 
process intensification towards (bio)therapeutics and bioactive com-
pounds delivery systems; tailoring polymeric (bio)responsive bio-
materials networks for high-affinity protein retention; develop and 
implementation of innovative bioconversions (e.g. (de)glycosylation, 
production of biosurfactants towards food and pharmaceutical appli-
cations. (B) Chemical and Cellular Interactions. We were devoted to the 
study of mechanisms associated with interactions between chemicals 
and biological systems. In particular, we focused on: a) the develop-
ment of 3D cell cultures for toxicological and cell therapy studies; b) 
the development of novel macrocyclic compounds, namely catalyti-
cal antioxidants (SOD mimetics) and anti-angiogenic agents (Cu(II) 
chelators); c) development of novel acrylic biomaterials for targeting 
biofilm bone infections; d) the study of interdependent antioxidant 
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Target organ/tissue reached by innovative 
platforms for non-parenteral delivery systems 

aiming several goals.

5. New application of extrusion and co-ex-
trusion technology on the design of new 
dosage forms (laminar extrusion).

6. Modelling of drug absorption and distribu-
tion. 

7. Application of QbD (quality by design) 
approaches to the development of pharma-
ceutical products (both traditional and novel 
nanoparticulate systems).

FUTURE PROJECTS AND GOALS

The design and production of cocrystals and 
coamorpohous entities as well as molecu-
lar complexes to improve bioavailability of 
drugs by dissolution and solubility increase.

New projects on hot melt extrusion and 3D 
printing are envisaged and grant applica-
tions will be submitted. The goal of the work 
is to provide understanding of solid state, 
solid state transitions and promote or avoid 
such transitions on benefit of drug products.

The future research will also include addi-
tionally the modelling and simulation of 
drug transport at the cellular level when 
delivered via nano particulate systems.

PREVIOUS AND CURRENT RESEARCH

Our group research is focused on innovative strategies through a mul-
tidisciplinary approach integrating materials engineering and phys-
ico-chemical characterization of innovative drug delivery systems 
(micro-/nano-based dosage forms, molecular complexation and/or 
particle engineering). Our research is mainly based on the design and 
development of new carriers or stabilization of existing ones for drug 
transport (e.g. polymers, sugars, cellulose derivatives, cyclodextrins), 
and use of state-of-the-art technologies (spray-drying, freeze-drying, 
supercritical fluids) to manufacture/produce and characterize these 
systems and respective materials (e.g. polymorphs state). 

The design-of-experiments (DoE) has been used in order to construct 
and optimize our platforms.

Current work:

1. Understanding of solid phase transitions, namely the polymorphic 
transitions that drugs and excipients may present with dramatic 
effect on the bioavailability of drugs; these phase transitions are stud-
ied when drugs and excipients are exposed to harsh storage condi-
tions and processing, particularly in the presence of moisture. 

2. Understanding the best conditions for drug-cyclodextrins complex 
formation leading to particles engineered either for lung delivery or 
for other non-parenteral delivery (allowing particles with appropriate 
characteristics to be used in several new delivery systems). 

3. Study and development of a holding chamber for inhalation.

4. Design of new dosage forms for paediatric delivery of drugs, particu-
larly on using milk and milk components as delivery platforms.
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NPs can be functionalized differently in order to attain distinct goals. PEG or 
TGPS functionalization provide stealth properties to NPs, avoiding capture 
by phagocytic cells and increasing their circulation time. Functionalization 
of NPs with imaging agents, such as fluorescent probes, radionuclides 
or contrast agents (e.g. gold or magnetic NPs), provide applicability 
of NPs to diagnostic, theranostic or even in vivo real-time imaging. 
The immunogenicity of NPs can be increased for immunotherapy or 
prophylactic vaccination (Conniot J, et al. Front Chem 2014).

We have well-established collaborations 
with complementary research groups 
within iMed.ULisboa (Gonçalves, Góis, 
Ribeiro, Silva-Lima and Brites research 
groups), besides existing international col-
laborations (e.g. Spain, Israel, Netherlands, 
Belgium, USA, Germany, Switzerland).

FUTURE PROJECTS AND GOALS

PIs will pursue complementary lines of 
research towards the rational design of 
engineered lipid and/or polymeric nano-
structure platforms (liposomes, enzymo-
somes, and lipidic, polymeric, gold and silica 
nanoparticles), enabling the delivery of dif-
ferent active molecules (e.g. drugs, antigens, 
immunomodulators). Future research proj-
ects will include the study of: host immune 
modulation by nanomedicines; in vitro/in 
vivo correlations; drug-membrane interplay 
and pathology-associated membrane bio-
physical changes; and mathematical mod-
elling of nanoparticulate systems manufac-
turing processes aiming at establishing safe 
and reliable manufacturing conditions. New 
analytical solutions will be explored to mon-
itor and provide real-time information of the 
critical quality attributes of nanoproducts 
during manufacturing. 

PREVIOUS AND CURRENT RESEARCH

Our are focused on the mechanisms of cellular dynamics and intracel-
lular trafficking of bioactive molecules, including the characterization 
of specific membrane lipid/protein composition and biophysical prop-
erties of lipid domains, towards the rational development of different 
advanced lipid and/or polymeric drug delivery systems (ADDS) in spe-
cific clinically relevant situations (cancer, inflammation, genetic dis-
eases) and/or related to immunomodulation. The group takes advan-
tage of those specific patho-physiological-based challenges to design 
nanomedicines able to optimize the biodistribution and pharmacoki-
netics of active molecules, promoting their efficacy and overcoming 
off-target effects. 

Research activities have been focused on the mathematical model-
ling aspects of solid dosage forms and nanoparticulate systems for 
modified drug delivery, including manufacturing aspects focused on 
process analytical technology (PAT) methodologies and incorporat-
ing concepts as QbD. Methods based on non-invasive technologies 
(Raman, near-infrared, infrared and Maldi-tof spectroscopies) have 
been successfully developed for chemical and physical characteriza-
tion of processes and ADDS.  This rational development and control 
of ADDS manufacturing processes favours the successful translation 
of nanomedicines to target industries. Multiple PAT-based systems for 
fast assessment of quality attributes of different products have been 
developed in partnership with industrial companies.

Our nanomedicines are devised to diagnose, treat and prevent dis-
eases by: (i) passively targeting tumors or liver conditions; (ii) “stealth” 
long-circulating strategies for inflammation or oncology (primary 
tumors out of the hepatic space); (iii) targeting modulation using spe-
cific ligands to increase the time-residence in pharmacological active 
sites (tumor microenvironment (TME), metastases and cancer stem 
cells) and to promote the tumor-associated antigen (TAA) delivery to 
immune cells and overcome immune evasion through the modulation 
of immune cell cross-talk and differentiation.
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Fluorescence micrographs of cellular uptake of 
polymeric nanoparticles by macrophages (A) and 

osteoblasts (B), and of solid lipid nanoparticles 
by macrophages (C). Particles were labeled with 

coumarin-6 (green), rhodamine phalloidin was 
used as a marker of actin (red) and nuclei were 

stained with DAPI dye (blue).

A wide scientific networking was estab-
lished with several international and 
national research groups, which is already 
regarded as a crucial component of our strat-
egy. The research work developed during 
2015 resulted in 30 SCI papers, 3 book chap-
ters and 5 awards in scientific conferences.

FUTURE PROJECTS AND GOALS

Overcoming biological barriers using engi-
neered nanocarriers is the group’s main 
goal, pursued as follows: (i) Infectious dis-
eases: Specific treatment and/or prevention 
of malaria, leishmaniasis, tuberculosis, ocu-
lar infections and bone infections. (ii) Can-
cer: Specific targeting of solid tumors, and 
malignant melanoma. New lipid-based for-
mulations will be studied for exploring the 
nose-to-brain pathway. (iii) Metabolic dis-
eases: In vitro and in vivo testing with stable 
hPAH-containing nanoparticles aiming at 
the preclinical development of an innova-
tive therapeutic strategy for PKU. (iv) Topi-
cal and transdermal delivery: Development 
of novel hybrid nanocarriers. Treatment of 
skin conditions linked to autoimmune dis-
eases and management of stress-associated 
skin disorders, exploring the brain-skin axis.

PREVIOUS AND CURRENT RESEARCH

The Nano2B group has investigated several strategies to improve drug 
transport across biological barriers using improved micro- and nano-
structured delivery systems involving:

1. Development of novel hybrid lipid- and polymer-based systems to 
improve drug performance in the treatment of infectious, inflamma-
tory and cancer diseases. This included the microencapsulation of 
lipid nanoparticles allowing administration by the pulmonary and oral 
routes, novel starch-based nanocapsules and particle-stabilized emul-
sions intended for topical delivery, and polymer-liposome complexes 
for nucleic acid molecules for cancer treatment. The strategy includes 
the development of simple production methods, easily scaled-up to 
industry, allowing the decrease of production costs.

2. Development of specific strategies related to the administration 
route, including comparative exploitation of different routes (paren-
teral, oral, intranasal, pulmonary, ocular, transdermal and topical) to 
achieve the desired biodistribution profile. Nail drug delivery is a chal-
lenging area that started to be investigated in this group. Methodolo-
gies for assessing the in vitro and in vivo behaviour of nanoformula-
tions have been established.

3. Formulation and delivery of therapeutic proteins using a novel chi-
tosan-polysaccharide nanoparticulate system, with a special focus on 
complex therapeutic human enzymes such as phenylalanine hydrox-
ylase for the treatment of PKU.

4. Development of a nanotechnological approach to bone infection 
treatment, by overcoming biofilm tolerance. 

5. Development of polysaccharide-encapsulated BCG vaccine for nasal 
immunisation, including in vivo evaluation in a murine model.

6. Investigation of stem cell-based therapies and animal models of acute 
and chronic inflammation, skin infection and wound healing, as well as 
the establishment of immortalized cancer cell lines in animal models.
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Active research areas of the Pharmacological and 
Regulatory Sciences Group at iMed.ULisboa.

Pharmacokinetics research covers in silico, in 
vitro, and in vivo modelling.

Regulatory Science researchers are highly 
involved on regulatory European Medicines 
Agency (EMA) and International Conference 
of Harmonization (ICH) guidelines on drug 
development requirements. We use inte-
grated regulatory science-based approaches 
for data building supportive of human 
administration of test molecules, in clinical 
trials up to post-market. We initiated collab-
oration with the European Patient Academy 
(EUPATI) project funded by IMI, joining the 
Portuguese Patient Platform.

FUTURE PROJECTS AND GOALS

The Pharmacological and Regulatory Sci-
ence research group is organized in 4 inter-
connected platforms: 1) translational phar-
macological science; 2) pharmacokinetics/
biodisposition; 3) oncology; and 4) regulatory 
science and preclinical safety. Research in 
oncology will be reinforced. The group will 
be involved in European projects such as 
Target4Cancer within the ERA-NET Euro-
NanoMed II, and in COST Actions.

PREVIOUS AND CURRENT RESEARCH

Group research intends to drive molecular candidates from discov-
ery into First in Human Studies and beyond. Research includes basic 
and mechanistic pharmacology (in vitro and in vivo), pharmacologi-
cal basis of therapeutics through therapeutic candidate identification, 
and molecular target characterization for disease conditions with 
inflammation background, namely ischemia/reperfusion-induced 
organ injury and dysfunction and cancer, including the production of 
nanoparticle-based formulations of existing or innovative products, 
for lung and colon cancer. 

Oncology research includes: i) assessment of in vivo/in vitro response 
to pulmonary and lymphatic absorption and clearance of pharmaceuti-
cal nanoparticulate dispersed dosage forms; ii) biodistribution studies 
using nuclear medicine approaches; iii) nanotechnology and intracel-
lular target design of innovative platforms for drug and gene delivery 
(e.g. lipid nanoparticles, polymeric micelles and lipopolyplexes) using 
“smart” biomaterials; iv) receptor-ligand strategies to develop patent-
able nanoscale delivery systems for selective cell targeting (e.g. Cd44+ 
in cancer stem cells) using molecular biology tools and adequate cell 
models; v) nanotechnology: oncological pharmaceutical dosage forms 
development and full characterization of the designed systems (e.g. 
mean diameter, zeta potential, DSC, HPLC, AFM, SEM and TEM); vi) 
assessment properties of nanoscale colloids; vii) application of lip-
id-based carriers intracellular deliver of new RNAi against metastatic 
cancer; viii) evaluation of pulmonary or mucosal nanoparticle admin-
istration and further implications on lymphatic uptake.

Natural products research on herbal medicines and dietary supple-
ments, performing preclinical characterization of claimed traditional 
uses, safety and quality standardization.
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HIV Evolution, Epidemiology
and Prevention

Pharmacoepidemiology
and Social Pharmacy

THE DRUG USAGE PROGRAM area at iMed.ULisboa aims 
at translating medicines research to real-world usage. 
Focus is on quantitative analysis of population medicines 
use and outcomes obtained from Health Administrative 
Databases, where prescription and dispensing profiles 
are retrieved and clinical data can be included, through a 
variety of research methods such as epidemiological, sta-
tistics and observational research, and evidence-based 
gathering, or mixed methods and qualitative analysis. 
Regarding HIV research in particular, we have been char-
acterizing the epidemiology of drug resistance in Portu-
gal and in the PALOPs. I addition we are pushing forward 
the field of pre-exposure prophylaxis to HIV infection by 
identifying and testing new compounds and composi-
tions for inclusion in a vaginal microbicide.

For 2015-20, the Drug Usage Program at iMed.ULisboa will 
address research topics under determinants of inappro-
priate use of medicinal products, providing solutions that 
can be endorsed by Regulatory Agencies and healthcare 
professionals as a mean for maximizing the benefit-risk 
ratio of a given therapy and more efficient use of the soci-
etal resources spent for health promotion and disease 
prevention and treatment. New clinical challenges in 
regulatory requirements for advanced therapies will be 
endorsed in the plan. Efectiveness of new therapies are 
a major topic under the umbrella of Health Technology 
Assessment National Program. Intensive safety monitor-
ing of new therapies and risk management activities are 
workstreams of utmost importance and part of undergo-
ing activities.

We will translate the potential benefits of medicines into 
positive health outcomes by understanding and shaping 
the factors that influence their optimal use. Based on our 
installed capacities, the Drug Discovery Program will act 
in the discovery of inter-individual and pathogen genetic 
variations that account for therapeutic failure and/or 
adverse drug reactions. We have long been involved in 
monitoring of drug resistance in HIV-1 and HIV-2 infected 
individuals. Furthermore, we will continue to test the 
antimicrobial activity of new compounds produced in 
Portugal and abroad with the final aim of identifying bet-
ter drugs to treat and prevent infectious diseases.

The Drug Usage Program has already been contributing 
with input across a number of National Health Author-
ities to ensure economic harmonization and evaluation 
of biological medicines and medical devices, as well as 
standardization in safe medication practice. We host the 
Pharmacovigilance South Unit, supported by the National 
Authority of Medicines and Health Products, INFARMED. 
The Drug Usage Program comprises a multidisciplinary 
group of scientists who are committed to translational 
research in a collaborative environment with the other 
Program Areas at iMed.ULisboa, involving the participat-
ing groups of Pharmacoepidemiology and Social Phar-
macy and HIV Evolution, Epidemiology and Prevention. 
We highlight here strategic collaborations with the IMI, 
EMA, and European Network in Pharmacovigilance. 

Ana Paula Martins
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HIV-2 entry. Triple combinations with teno-
fovir and raltegravir showed a greater anti-
HIV-2 activity with synergistic interactions. 
No vaginal irritation was detected in BALB/c 
mice after two consecutive applications for 
2 days with 3% G2-S16. The results suggest 
that this dendrimer might be good micro-
bicide candidates to prevent vaginal HIV-2 
transmission in humans.

FUTURE PROJECTS AND GOALS

In the context of the APEHC cohort in Luanda, 
Angola, we will: 1) make the first assessment 
of M. tuberculosis population structure and 
drug resistance profiles; 2) determine the 
prevalence of vertical transmission of HIV-1 
using a newly developed DNA PCR-based 
method; 3) characterize HIV-1 diversity and 
determine the contribution of Angola to the 
early dissemination of HIV-1. In prevention 
research we will: 1) test the efficacy of a new 
microbicide gel containing the P3 peptide 
to prevent HIV-1 and HIV-2 transmission in 
humanized mice; and 2) test the antigenic-
ity and neutralizing potential of a new HIV-1 
vaccine in rabbits.

Polyanionic carbosilane dendrimers inhibit HIV-2 
binding and subsequent internalization, inactivate 

the virus, block HIV-2 cell-to-cell fusion, and 
enhance the antiviral activity in combination with 

tenofovir/raltegravir compared to the compounds 
alone (Briz et al., Nanoscale 2015).

PREVIOUS AND CURRENT RESEARCH

We performed the first assessment of the use of maraviroc (MVC)-
based salvage therapy in vertically HIV-1-infected paediatric patients 
in clinical settings (Palladino et al., 2015). The results suggest that 
MVC-based salvage therapy is useful in children and adolescents with 
extensive resistance profile leading to maintained virological suppres-
sion in up to 88% of the patients with CCR5-tropic virus. The likelihood 
of treatment success might increase when MVC is combined with 
other active drugs. 

We identified the GPG-motif in the HIV-1 Nef protein as a novel protein 
signature required for the p56Lck dependent Nef-induced CD4-down-
regulation in T-cells (Martínez-Bonet et al, 2015). The GPG-motif was 
also required for Nef-dependent inhibition of ring actin re-organiza-
tion upon TCR triggering and MHCI downregulation, suggesting that 
it could actively cooperate with the Nef PxxP motif for these HIV-1 
Nef-related effects. Finally, the Nef-GPG motif was required for optimal 
infectivity of HIV-1 in T-cells indicating that it might be a good target 
for anti-HIV-1 drugs.

As a first step to develop a topical microbicide to prevent HIV-2 sexual 
transmission we determined the anti-HIV-2 activity of second- and 
third-generation polyanionic carbosilane dendrimers with silica core 
and 16 sulfonate (G2-S16), napthylsulfonate (G2-NS16) and sulphate (G3-
Sh16) end-groups (Briz et al., 2015). G2-NS16, G3-Sh16 and, in particular, 
G2-S16, have shown potent activity against HIV-2 infection. G2-S16, 
G2-NS16 and G3-Sh16 seem to exert the anti-HIV-2 activity at an early 
stage of viral replication inactivating the virus, inhibiting the cell-to-
cell HIV-2 transmission, blocking the binding of gp120 to CD4, and the 
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Generic implementation framework (GIF) proposed 
to depict the core concepts of clinical pharmacy 

services implementation (Health Res Policy Syst. 
2015;13:16).

FUTURE PROJECTS AND GOALS

We established the following objectives:

1. To investigate the role of patients in phar-
macovigilance.
2. To deepen the social relevance of the pro-
fession in the present healthcare system 
and society.
3. To enlarge medicines package inserts 
readability studies, with design and ergo-
nomics analysis.
4. To gain insight on the network meta-anal-
ysis as a technique to gather evidence of 
new medicines.
5. To further explore the proper quality of 
assignment of pharmacy-related Medical 
Subject Headings.
6. To explore the elements associated with a 
successful implementation of clinical phar-
macy services. 
7. To validate instruments to measure medica-
tin adherence and causes of non-adherence.

PREVIOUS AND CURRENT RESEARCH

A major research line for PEPSocPh is medicines information, both for 
patients and for professionals. Concerning medicines use by the pop-
ulation, the quality of medicines package inserts was evaluated from 
a linguistic perspective and also from a patients’ usability approach. 
These results are expected to facilitate the national medicines agency 
in the supervision of medicines information readability. Associated 
with patient safety, pharmacovigilance work has also been developed, 
concerning aspects of professionals’ language in reporting, as well as 
pharmacy professionals’ attitudes and knowledge. Another area of 
ongoing research is the quality of pharmacy practice concerning OTC 
dispensing and ways of practice development through information 
technologies. Regarding the medicines information for profession-
als, information about the use of medicines in pregnancy and lacta-
tion contained in the European Summaries of Product Characteristics 
was analysed, as well as the different classification systems for renal 
impairment and medicines dose adjustment.

Gathering evidence of the impact of clinical pharmacy services on 
medicines outcomes is another research interest related with med-
icines information. An overview of these services gathered the evi-
dence recently produced. A systematic review about pharmacy ser-
vices on patients with asthma studied the outcome set used. As basic 
research in the area of evidence gathering, analysis of keywords (Med-
ical Subject Heading) to identify clinical pharmacy services were per-
formed. And the evidence about models of pharmacy services imple-
mentation were also gathered. A first approach to the new evidence 
gathering method, the network meta-analyses, started.
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CELL CULTURE FACILITY
The Cell Culture Facility comprises dedicated cell culture rooms equipped with the required 
environment and equipment for a wide range of cell and tissue culture procedures, from 
maintenance and manipulation of cell lines and tissue samples, to cell observation and data 
analysis. In addition, the facility provides routine mycoplasma detection testing for mamma-
lian cell lines.

Consists of laminar flow hoods (Esco, Class II Type A2), CO2 incubators (Hera Cell), inverted 
microscopes (Zeiss) coupled to an imaging system (Leica), and support equipment (centri-
fuges, water baths, refrigerators, freezers). Fluorescence and bright-field microscopes (Zeiss) 
with dedicated cameras (Leica) and imaging and acquisition systems are available.

Additional dedicated equipment provides cell analysis high-throughput capabilities with Mul-
tidrop Combi Reagent Dispenser (Thermo Scientific) for 6 to 1536-well plates; GloMax®-Mul-
ti+Microplate Multimode Reader (Promega), accepting 6 to 384-well plates, and accommodat-
ing luminometer, fluorescence, and visible/UV absorbance modules and dual injector system 
for 6 to 96-well plate formats; and xCELLigence RTCA SP (ACEA Biosciences) for real-time 
label free impedence-based cell analysis in 96-well format. 

Provides biological evaluation of cell function, routinely determining the role of transgenes 
and the cytotoxic and cytoprotective activities of synthetic and natural compounds in multi-
ple cell models, including immortalized cells (human, monkey, rat, mouse), primary cultures 
(rat and mouse liver, brain), and embryonic stem cells (rat and mouse).

A full service by experienced technical personnel is also provided to external entities upon 
request and contract.

Head: Joana Amaral, Rui Silva

GENE EXPRESSION FACILITY
The Gene Expression Facility is dedicated to sample quality monitoring and analysis of gene 
expression at DNA, RNA and protein levels, routinely performing a multitude of biochemical 
and molecular biology techniques.

Consists of equipment for sample quality monitoring and gene expression analysis, includ-
ing a Qubit 2.0 fluorometer (Thermo Fisher Scientific) and a NanoDrop 2000c spectropho-
tometer (Thermo Scientific), standard gel electrophoresis (Bio-Rad), Trans-Blot Turbo System 
(Bio-Rad), absorbance plate readers (Bio-Rad), Chemidoc MP and Chemidoc XRS gel/mem-
brane and X-ray film imaging (Bio-Rad), end-point thermocyclers (Bio-Rad and Thermo Sci-
entific), and real time PCR systems including the 7300 Real-Time PCR (Applied Biosystems) 
and sate-of-the-art QuantStudio™ 7 Flex Real-Time PCR System (Applied Biosystems). The 
later enables high-throughput, quantitative gene expression, combining 384-well microflu-
idic gene expression, predesigned or customed card arrays, with multiplexing (21 filter com-
binations), and fast real-time capabilities.

Additional equipment includes a Guava easycyte 5HT benchtop flow cytometer (Merck Milli-
pore) for high-throughput cell analysis in 96-well format, and stopped-flow (HiTech Scientific) 
and patch-clamp setups (Axon Instruments) used for kinetic analyses of ion channel activity. 

Provides technical support ranging from advice in experimental design to data analysis.

Head: Rui Castro 

ANIMAL FACILITY
The Animal Facility is a conventional facility for the 
housing of laboratory rodents licensed by the National 
Authorities “Direção Geral de Alimentação e Veter-
inária”. Personnel and users are certified researchers 
according to European and Portuguese legislation.

Consists of several rooms for animal maintenance with 
housing capacity of around 500 small rodents (rats and 
mice), and rooms for experimental procedures (small 
surgeries and dissections). Metabolic cages are also 
available. Support rooms are used for cleaning, wash-
ing and sterilization of cages and other equipment, 
food and bedding. 

Provides technical and scientific support to inves-
tigators on protocol development, refinement and 
advice in experimental procedures, simple surgical 
techniques, and services of husbandry and routine 
daily care (feeding, watering, and cage changing) by 
qualified animal care technicians. Pharmacology and 
toxicity studies are also provided to external entities 
upon request and contract.

Head: Maria Manuela Gaspar

BIOSAFETY LEVEL 3 FACILITY
The Biosafety Level 3 Facility is specifically dedicated 
to research involving biological pathogens of level 3 
security. It was designed to minimize the risk of per-
sonnel and environmental exposure to potential haz-
ardous agents according to European and Portuguese 
legislation. All users must undergo specific biosafety 
level 3 training, and must follow strict rules and guide-
lines while working in the facility.

Consists of an anteroom for material and personnel 
preparation, and a main procedure room equipped 
with tree vertical laminar flow chambers (type A2 
and type B2), three CO2 incubators (Hera Cell), one 
regular incubator, two benchtop centrifuges (Eppen-
dorff), a benchtop ultracentrifuge (Beckman), an aero-
sol-tight microfuge (Eppendorff), a Tecan infinite 200 
multimode microplate reader, water baths, freezers, 
refrigerators, optical and inverted phase-contrast 
microscopes (Leica), and a dedicated double door 
pass-through autoclave (Matachana). Available to 
external researchers. 

Head: Quirina Santos Costa

Scientists at the  
iMed.ULisboa benefit 
from common service 
laboratories and enabling 
technologies within 
the R&D Unit, as well 
as broad technical and 
administrative support 
services, which create a 
privileged environment 
for research, training, and 
outside services.
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UNIDADE DE FARMACOVIGILÂNCIA – SUL
This facility provides competencies raging from reception, validation, analysis and evalua-
tion of suspected adverse drug reactions, dissemination of pharmacovigilance in the South-
ern region of the country and training in pharmacovigilance field, to scientific activity and 
research related to drug use safety.

Head: Paula Barão de Sousa Ferreira

NÚCLEO DE PRESTAÇÃO DE SERVIÇOS
This facility provides services of clinical analyses for diagnosis and monitoring, open to general 
public, social services, healthcare units, state and private hospitals and non-profit organizations.

The Clinical Biochemistry laboratory offers unique means for the diagnosis of familial hyper-
bilirubinemias (Gilbert and Crigler Najjar syndromes), as well as for diagnosis and prognosis 
of various acute and chronic liver diseases, and their therapeutic monitoring. The diagnosis 
and therapy follow-up of inherited metabolic disorders is performed through the character-
ization of the metabolic profiling and biomarker identification. This laboratory is member of 
European Network ERNDIM and one of two laboratories in the country with the technological 
and scientific knowledge to perform these particular analyses.

The Clinical Microbiology laboratory is a reference in the diagnosis and monitoring of HIV 
infection/AIDS and other associated infections, such as tuberculosis and fungal infections. 
The Microbiological Control laboratory provides services for the control of pharmaceutical, 
biological and cosmetic products, antibiotics and others.

The Molecular Biotechnology laboratory performs immunogenicity assays against biotech-
nological drugs and quantification in the blood of therapeutic proteins.

Head: Dora Brites, Isabel Tavares de Almeida, José Moniz Pereira

NUCLEAR MAGNETIC RESONANCE
The Nuclear Magnetic Resonance (NMR) Facility is equipped with a Bruker Fourier 300 MHz 
Spectrometer. Promotes the use of nuclear magnetic resonance spectroscopy in the areas of 
structure-based drug design, including structure characterization and fragment-based drug 
design. Available to external researchers. 

Head: Noélia Duarte

MASS SPECTROMETRY
The Mass Spectrometry Facility is part of the National Mass Spectrometry Network.Consists 
of a Triple Quadruple mass spectrometer (Micromass Quattro Micro API, Waters) with elec-
trospray ionization (ESI) atmospheric pressure chemical ionization (APCI) ion sources. This 
facility is also equipped with an Ion-Trap (LCQ-Fleet, Thermo) mass spectrometer dedicated 
to the characterization of proteins and biological conjugates.

Provides identification and quantification of small molecules in complex matrices, as biologi-
cal fluids and extracts of natural products. Services are available for users on a “do-it-yourself” 
basis or self-service, for long-term studies, upon initial training requirements. A technician is 
also available for a full-service.

Head: Maria do Rosário Bronze

COMPUTER ASSISTED DRUG DESIGN FACILITY
The Computer Assisted Drug Design Facility consists of a Linux-based high performance 
computer cluster with 424 CPU cores, 4 to 8GB per CPU/GPU and 2 TB per node with a specific 
implementation of state-of-the-art software for molecular modeling, molecular dynamics, 
virtual screening, and de novo design.

Provides technical support ranging from advice in experimental design to data analysis.

Head: Rita Guedes

RADIOISOTOPE FACILITY
The Radioisotope Facility (gamma and beta emission) follows strict rules driven by require-
ments of improved safety for workers on radioactive sample handling. All new users must 
perform radiation safety training.

Consists of dedicated areas for labeling of proteins, other macromolecules and low molecular 
weight compounds by chemical modification. 

Provides pharmacokinetics, biodistribution, and metabolite studies to investigators or exter-
nal entities upon request and contract. The physical proximity to the Animal Facility enables 
in vitro and in vivo studies.

Contact: M. Luísa Corvo
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PHD PROGRAM IN INTEGRATIVE NEUROSCIENCE OF THE UNIVERSITY OF LISBON

The ultimate goal of PhD Program in Integrative Neuroscience (NeurULisboa) is to train highly 
qualified professionals in neuroscience who will match the increasing demand in the field 
for multidisciplinary approaches and cutting edge technological developments. NeurULisboa 
involves 6 leading Portuguese Institutions of basic and clinical research in neuroscience, as 
well as technically oriented groups ideally suited to provide them with sophisticated research 
tools. The supervisory board behind NeurULisboa is comprised of academic/research profes-
sionals working in biological, medical and pharmaceutical sciences or in engineering schools.

From lab bench to bedside, NeurULisboa exposes PhD students to a privileged environment 
while favoring international and cross-organisational mobility. A flexible and dynamic inter-
disciplinary training will be provided, to prepare professionals for a broad range of career 
paths in academia, science and health care (e.g., as biotech entrepreneurs). 

MEDICAL BIOCHEMISTRY AND BIOPHYSICS DOCTORAL PROGRAMME

The aim of the Medical Biochemistry and Biophysics Doctoral Programme (M2B-PhD) is to 
train through research highly qualified professionals in the fields of Medical Biochemistry 
and Biophysics. The Programme joins Portuguese academic centres of Medical Biochemistry 
and Biophysics, distributed by 3 universities in 3 different cities (University of Lisbon, Univer-
sity of Porto and University of Coimbra), to provide training through research in state-of-the-
art environments. The team of educators/researchers involved in the M2B-PhD is composed 
of a core of biochemists and biophysicists complemented with researchers in closely related 
areas, mostly working in medical, pharmaceutical sciences or engineering schools.

PhD students will be exposed to an interdisciplinary environment suitable for them to tailor 
their career plan. This may include future careers in academia, as clinicians, health techni-
cians (advanced analytics, biomedical engineering) or biotech entrepreneurs.

DOCTORAL PROGRAMME ADVANCED INTEGRATED MICROSYSTEMS

The Doctoral Programme in Advanced Integrated Microsytems (AIM) has a focus on advanced 
integrated microsystems and its objective is to offer advanced training that includes: micro/
nanofabrication of devices and systems; sensing and actuating; application to physical, bio-
technological, pharmaceutical, and biomedical challenges. The team includes research groups 
from INESC Microsystems and Nanotechnologies, International Iberian Nanotechnology Lab-
oratory INL, INESC ID, Instituto de Tecnologia Química e Biológica, Institute for Biotechnology 
and Bioengineering, and Research Institute for Medicines.

The doctoral degrees are awarded by the Universidade de Lisboa and the Universidade Nova 
de Lisboa. The research will take place in the laboratories of the team institutions in Lisbon 
and Braga in Portugal, with stays in Portuguese and international associate partner laborato-
ries in academia and in industry.

MEDICINAL CHEMISTRY PHD PROGRAMME

The Medicinal Chemistry PhD Programme (MedChemTrain) is designed to train the next 
generation of scientists to work at the interface between chemistry and biology at various 
stages of pre-clinical drug discovery. It involves the Universities of Coimbra (UCoimbra) and 
Lisboa (ULisboa), in consortium with Bial, Bluepharma and Hovione.  Both universities, which 
currently award the PhD degrees that will anchor the MedChemTrain program, are interna-
tionally recognized institutions hosting some of the largest and most reputed schools of sci-
ence and technology in Portugal, such as the Faculty of Sciences and Technology and the 
Faculty of Pharmacy at UCoimbra, as well as the Faculty of Pharmacy and Instituto Superior  
Técnico at ULisboa.

This joint initiative is supported by five research units, the Coimbra Chemistry Center and Cen-
ter for Neuroscience and Cell Biology at UCoimbra, and the Research Institute for Medicines 
(iMed.ULisboa), Centro de Química Estrutural and Instituto de Medicina Molecular at ULisboa.

PHD PROGRAMME IN MEDICINES AND PHARMACEUTICAL INNOVATION

The PhD Programme in Medicines and Pharmaceutical Innovation (i3DU) is a joint initiative 
of two reference universities in Portugal, the University of Lisbon (ULisboa) and the Univer-
sity of Porto (UPorto), grouping competences and boosting quality in postgraduate training, in 
cooperation with the pharmaceutical industry. Both universities will award the PhD degrees 
(accredited by A3ES) that anchor the i3DU Programme. The consortium involves the Facul-
ties of Pharmacy at ULisboa and UPorto, and the Research Centers iMed.ULisboa at ULisboa, 
and REQUIMTE and IBMC.INEB at UPorto, in close and effective collaboration with Hovione, 
Novartis and Sanofi as major industry partners.

The i3DU represents a strong commitment of academia and pharma in Medicines and Pharma-
ceutical Innovation training that meets well-defined standards for high quality international PhD 
training and is in line with the preconized research-innovation-education triangle in Europe.
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Social Event 
Beer Break & Quizz

Workshop 
Design of Experiments in Pharmaceutical 
Sciences Research

Workshop 
Desenho Computacional de Fármacos

Annual Meeting 
VII Post-graduate iMed.ULisboa Students Meeting

International Event 
European Researchers’ Night

Movie time 
Star Wars

Pedro Rodrigues 
Cellular Function and Therapeutic Targeting

Gisela Santos 
Neuron-Glia Biology in Health and Disease

Adriano Gigante 
Molecular Microbiology and Technology

Diana Gaspar 
Nanostructure Systems for Overcoming 
Biological Barriers

Vanessa Sainz 
Intracellular Trafficking Modulation for 
Advanced Drug Delivery Research 

Maria Paisana 
Innovative Platforms for Non-parenteral 
Delivery Systems

Luís Carvalho 
Medicinal Chemistry

Romina Guedes 
Medicinal Chemistry

Madalena Cipriano 
Chemical Biology and Toxicology

JAN

APR

MAY

JUN

JUL

SEP

DEC

Social Event 
Beer Break & Quizz

2015
HIGHLIGHTS

The main aims of iMed.ULisboa Postgraduate Stu-
dents Commission (ipSC) are to contribute to the 
complementary training of postgraduate students 
at iMed.ULisboa, and to stimulate the interaction 
between different scientific fields, thus promoting 
excellent research with a focus on population needs.

The ipSC contributes to complementary training of 
postgraduate students at iMed.ULisboa by promot-
ing bimonthly workshops, Annual Postgraduate 
Students Meeting, and social events.
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