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54 Annual Report 2016 Foreword

"We strive to build on our distinctive ability in contributing to 
more effective ways for medicines development to succeed."

infrastructures, locally and at the global 
level. Accordingly, the mass spectrometry 
research structure of iMed.ULisboa was 
selected to be included in the National 
Roadmap of Research Infrastructures, and 
new facilities of molecular bioscreening 
and bioimaging have been installed and 
will continue to be improved. 

Remarkably, our participation and lead-
ership in projects with European funding 
resulted in several projects approved. 
iMed.ULisboa received 2,5 M€ funding to 
advance specialized research, create syn-
ergies that capitalize on existing resources 
and create critical mass to address socie-
tal challenges. The partnership includes 
the Marine and Environmental Sciences 
Centre, IPLeiria; Centro de Química 
Estrutural, IST; Institute of Neuroscience 
and Nanotechnology, INESC MN; and the 
Centre of Interdisciplinary Research on 
Animal Health, FMV. Together, we want 
to foster excellence in precision oncology 
by innovative therapeutics and technol-
ogies. iMed.ULisboa is also providing 
international postgraduate teaching 
and structured training programmes 
with the coordination or participation in 
several funded programmes including 
two Horizon 2020 International Training 
Networks. It is clear that all these projects 
will further enable iMed.ULisboa to per-
form high quality international research 
and training.

Finally, iMed.ULisboa strongly empha-
sizes on promoting the values of science 
in society through engagement with 
different communities and stakeholders. 
The Open Day 2016 under the theme 
”Discovering new medicines: from mole-
cules to the market” was a great success! 
We explored innovation in drug discovery 
and development, through showcasing 
state-of-the-art research at iMed.ULisboa, 
learning about the industry view on inno-
vation, and getting inspired by key opinion 
leader Chas Bountra, Oxford University.

In 2017, with a new evaluation format of 
the research units to come, the collabora-
tive laboratories to be implemented, and 
with the replacement of fellowship con-
tracts with labour contracts, iMed.ULisboa 
looks forward to contributing with coher-
ence, planning and to the extent possible, 
stability to build an internationally com-
petitive research community.

On behalf of iMed.ULisboa, I would 
like to thank everyone who has collabo-
rated with us throughout this year. We 
strive to build on our distinctive ability in 
contributing 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 2017!

2016 marked a significant ramp up in the 
iMed.ULisboa efforts to generate new 
and collaborative ideas with the aim of 
developing novel treatments and benefit 
human health through top class multidis-
ciplinary research. We have also joined 
forces to transfer research expertise into 
developments that are of potential inter-
est to the scientific community and soci-
ety in general. Recognizing that effective 
science comes from researchers working 
together, we have renewed our focus on 
cultivating an integrated research agenda 
and deepening in-house relationships 
to accelerate research impact. In this 
regard, we invested in the second internal 
call for academia-industry partnership 
for collaborative studies and supported 
young researchers in applying for FCT 
Investigator positions; two new collabo-
rative projects and two new FCT investi-
gators We have also supported research 

Cecilia Rodrigues
Coordinator, iMed.ULisboa
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ORGANIZATION  
& STRUCTURE

Coordinator

Scientific 
Advisory Council Leaders Council

Management 
Structure

Researchers 
Council

Executive Board

Strategic 
Program Areas

Core Laboratories 
and Technologies

Advanced 
TrainingResearch Groups

SCIENTIFIC ADVISORY BOARD
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.

ANTONIO 
ZORZANO

University of 
Barcelona,

Spain

PIERLUIGI 
NICOTERA

German Center for 
Neurodegenerative 
Diseases, Germany

STEPHEN 
CADDICK

University College 
London, United 

Kingdom

EXECUTIVE BOARD
This governing body includes as members leaders of the four strategic 
program areas and ensures overall development and implementation 

of coordinated initiatives and activities from the strategic plan.

JOÃO 
GONÇALVES

Drug Discovery 
Program Leader

RUI 
MOREIRA

Drug Design 
Program Leader

BEATRIZ 
SILVA LIMA

Drug Development 
Program Leader

F. FERNANDEZ-
LLIMOS

Drug Usage 
Program Leader

Communication 
and Networking
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RESEARCHERS
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Researchers

14 
Foreign PhD 
Researchers

PhD 
Students

85
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15
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Patents

Prizes and Recognitions

Organization of International Conferences

International Collaborations and Projects

Collaborative Multidisciplinary Research

Supporting Young Investigators
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2.22M€
FCT Research grants

1.82M€
European Commission

1.24M€
Other (Public & Private)

0.6M€
FCT Institutional grant

FUNDING
TOTAL 2016/3 years

SCIENTIFIC 
COMMUNICATION

Books &
Book Chapters

31

Publications in  
peer-reviewed journals

185

Saraiva L, Santos MMM, Pereira NAL, Pereira 
C, Moreira S, Leão M, Monteiro A, Soares J. 
Tryptophanol-derived oxazoloisoindolinones: 
small-molecule p53 activators.  
European patent PCT/IB2014/ 062617, US patent 
WO2014/207688 A1, 2016.

Gonçalves MC, Matos J, Martins MB. GREEN SILICA® 
vectors for smart textiles.  
INPI nº 566884, 2016/06/22.

Ferreira F, Esteves T, Vicente A, Afonso C. Polímero 
de polibenzimidazolo com cadeia espaçadora 
funcionalizada e seu método de obtenção 
para remoção de impurezas genotóxicas.  
INPI nº 109480, 2016/06/22.

Lourenço T, Sobral L, Antunes R, Santos MMM, 
Espadinha M. Process for the preparation of  
Umeclidinium bromide.  
INPI nº 109740, 2016/11/14.

PATENTS

6700
Citations 

in 2016

83
h-index
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PRIZES &
RECOGNITIONS
Scientific Prizes Universidade de  
Lisboa/CGD 2016 distinguished Cecilia 
Rodrigues and Carlos Afonso.

Prize Ibero-americano de Química Orgânica 
attributed to Carlos Afonso.

Janssen Prize for Innovation, 1st edition, 
awarded to Elsa Anes.

Election for Bastonária da Ordem dos 
Farmacêuticos granted to Ana  
Paula Martins.

Election for Vice-President of the 
European Society of Clinical Pharmacy 
granted to Fernando Fernandez-Llimos.

Nomination for the Directive Board of the 
Phytochemical Society of Europe attributed 
to Maria José Umbelino Ferreira.

Nomination for the Executive Board of the 
Pharmacy Practice Research, attributed to 
Fernando Fernandez-Llimos.

28th Annual EuroMeeting DIA - 
Develop Innovate Advance 
Hamburg, Germany, Apr 6-8, 2016 
Beatriz Silva-Lima, member of the 
International Organizing Committee

51st International Liver Congress, 
European Association for the Study  
of the Liver (EASL) 
Barcelona, Spain, Apr 13-27, 2016 
Cecilia Rodrigues, member of EASL 
Governing Board

European Conference on Rare 
Diseases & Orphan Products 
Edimburgh, Scotland, May 26-28, 2016 
Bruno Sepodes, member of the 
International Organizing Committee

6th International Congress on 
Medicinal and Aromatic Plants 
Coimbra, Portugal, May 29-Jun 1, 2016 
Olga Silva, member of the Scientific 
Committee

XXIV EFMC International Symposium 
on Medicinal Chemistry 
Manchester, UK, Aug 28-Sep 1, 2016 
Rui Moreira, member of the International 
Organizing Committee

3rd Young Medicinal Chemist 
Symposium 
Manchester, UK, Sep 1-2, 2016 
Rita Guedes, member of the International 
Organizing Committee

XIV International Ethnobotany 
Symposium 
Veracruz, Mexico, Oct 17-21, 2016 
Olga Silva, member of the International 
Organizing Committee

ORGANIZATION OF
INTERNATIONAL CONFERENCES
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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

PHARMACEUTICAL INDUSTRY
Amgen
AstraZeneca
Atral Cipan
Bayer Pharma
Hoffman la Roche
Hovione FarmaCiência, S.A
Intercept
Janssen
Merck Sharp & Dohme
Sandoz
Sanofi
UCB Pharma

UNIVERSITIES
Catholic University of Leuven
Charité University
Harvard Medical School
King’s College
University of Leiden  
University of Minnesota

INTERNATIONAL 
PROJECTS

Academic Drug Discovery Consortium – 
AstraZeneca 
High throughput screening with 
AstraZeneca's compound library 
Principal Investigator: Cecilia 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

Water Joint Programing Initiative 
Bioorganic novel approaches for food 
processing waste water treatment and 
valorization: Lupanine case study 
Principal Investigator: Carlos Afonso

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

UT Austin – Portugal Programme 2014 
Multidisciplinary strategy to develop 
novel multicomponent nanoscale 
systems for immune modulation 
Principal Investigator: Helena Florindo

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

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

H2020 – LIFE Environment and Resource 
Efficiency  
Improving current barriers for 
controlling pharmaceutical compounds 
in urban wastewater treatment plants 
Participant: Cristina Almeida

H2020 – Justice Programme 
Identification and assessment  
of new psychoactive substances:  
a European network 
Participant: Dora Brites
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iMed.ULisboa coordinates a 2.5 M€ project to build 

a platform for discovery and early-accelerated 

development of innovative technologies, therapies, 

and solutions for precise treatment, prevention and 

control of cancer. POINT4PAC - Precision Oncology 

by Innovative Therapies and Technologies - joins 

five RD&I units, together with national SME biotech 

and pharmaceutical companies, hospitals and sup-

port medical associations, up to the final patient 

associations. 

This multidisciplinary and multi-institutional team 

has unique complementary state-of-the art resources 

and solid expertise, including specific enabling 

structural capabilities that will be key throughout the 

project. These include: 1) high-throughput screening 

of natural (marine- and plant-derived) and synthetic 

product collections with antitumor pharmaceutical 

application; 2) sustainable and scalable synthetic 

methodologies; 3) antibody technologies and micro-

fluidic biochips for accelerated drug discovery; 4) 

nanotechnology-based delivery strategies, including 

antibody-drug conjugates and surface engineered 

nanoparticles; and 5) preclinical development, phar-

macokinetics, toxicity and efficacy testing. 

In addition to several iMed.ULisboa investigators, 

the consortium includes other groups from the 

Marine and Environmental Sciences Centre (MARE), 

Instituto Politécnico de Leiria; Centro de Química 

Estrutural (CQE), Instituto Superior Técnico (IST); 

Institute of Nanoscience and Nanotechnology (IN), 

INESC MN; and Centre for Interdisciplinary Research 

in Animal Health (CIISA), Faculty of Veterinary 

Medicine, ULisboa.

It is now possible to further develop the theme 

RESEARCH develops MEDICINES embraced by iMed.

ULisboa, ultimately contributing to improve human 

health and benefit the society.

COLLABORATIVE 
MULTIDISCIPLINARY 
RESEARCH

After the success of the 2015 internal call for 

Young Investigators Projects for Collaborative 

Cross-disciplinary Studies, iMed.ULisboa launched 

in 2016 a call for Academia-Industry Partnership 

proposals to encourage collaborative efforts 

between the academia and industry, with a view to 

adding value to their existing activities.

Applications were reviewed by an international 

expert panel. Two projects were recommended 

for funding, one entitled “EXO-UCX®: The use of 

exosomes derived from umbilical cord tissue-de-

rived mesenchymal stromal cells (UCX®) for 

improving tissue regeneration in the resolution 

of open cutaneous wounds” led by Joana Miranda 

(Chemical Biology and Toxicology), and the other 

entitled “Novel Glycolipid functionalized biomate-

rial as preventive approach for catheter-related 

infections” led by Isabel Ribeiro (Chemical Biology 

and Toxicology). 

Each project received 5 000 € and will now run 

for one year, reporting back on scientific achieve-

ments by the end of the project period. 

SUPPORTING YOUNG 
INVESTIGATORS 
Academia-Industry Partnership for 
Collaborative Studies at iMed.ULisboa
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RESEARCH GROUPS

Cellular Function and Therapeutic Targeting

Host-Pathogen Interactions

Metabolism and Genetics

Molecular Microbiology and Biotechnology

Neuron-Glia Biology in Health and Disease

DRUG 
DISCOVERY

João Gonçalves
Head of Drug Discovery Program Area

The Drug Discovery program at iMed.ULisboa is a 

multidisciplinary effort closely linked with chemistry, 

biologic engineering, structural biology, integrative cell 

signaling, and disease oriented laboratories to explore 

new approaches for therapeutics. We also have close 

alliances with the Drug Design, Drug Development 

Programs to offer a unique opportunity to foster 

drug discovery process from bench to bedside in a 

highly collaborative environment. Our drug discovery 

capabilities are built around a network of research 

laboratories, institutions, small biotechnology 

companies and pharmaceutical industry. 

The scientific objective of the Drug Discovery 

Program is to enhance and innovate therapeutic 

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 working at the 

drug discovery level. The Drug Discovery Program 

comprises a multidisciplinary group of scientists who 

are committed to make basic laboratory observations 

on therapeutic targets and biomarkers in therapeutic 

strategies, exploring their feasibility in preclinical 

models, ultimately translating the most promising 

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 (Cellular Function and Therapeutic Targeting; 

Host-Pathogen Interactions; Metabolism and Genetics; 

Molecular Microbiology and Biotechnology; Neuron-Glia 

Biology in Health and Disease) and associated groups 

(Medicinal Chemistry; HIV Evolution, Epidemiology and 

Prevention) are fully integrated laboratories capable of 

advancing drug discovery projects. 

In addition the Drug Discovery Program at iMed.

ULisboa drives a culture of technology platform 

transfer, through licensing of developed technologies 

by pharma and biotech 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.
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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.
Group leader at iMed.ULisboa.

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

Cell death plays a relevant role in liver disease pathogen-
esis. We have recently shown that ablation of miR-21 and 
targeting of nuclear receptors significantly improves whole 
body metabolic parameters and liver histology in experi-
mental non-alcoholic steatohepatitis. Necroptosis has also 
emerged as a relevant signalling pathway in non-alcoholic 
fatty liver disease progression. We provided evidence of hall-
marks of necroptosis activation in human and experimental 
cholestasis. Genetic ablation of RIP3, a critical mediator of 
necroptosis, protected hepatocytes from steatosis, necroin-
flammation, fibrosis and oxidative stress. 

Specific miRNAs and certain signalling pathways are key in 
colon cancer cell proliferation. miR-143 or miR-145 overex-
pression increases cetuximab-mediated antibody-depen-
dent cellular cytotoxicity in human colon cancer cells. In 
addition, MEK5/ERK5 signaling inhibition increases sensitivity 
to chemotherapy through a p53-dependent mechanism. 

In the brain, apoptosis-associated miRNAs and mitochon-
dria may act as critical modulators of neurogenesis. We have 
established that specific miRNAs downregulate transcription 
factors and RNA-binding proteins associated with plurip-
otency and self-renewal of neural stem cells. In particular, 
miR-145 regulates neural stem cell differentiation through 
the Sox2-Lin28/let-7 signaling pathway. Further, increased 
brain cholesterol metabolism, orchestrated by CYP46A1 

CELLULAR FUNCTION 
AND THERAPEUTIC 

TARGETING

Necrosis (H&E) and apoptosis (TUNEL) in 
wild-type and RIP3-/- mice after common bile 
duct ligation (BDL) (Afonso et al., Cell Death 
& Disease 2016; 7(9): e2390). n, necrosis.

SELECTED REFERENCES

Afonso MB, Rodrigues PM, Simão AL, Ofengeim 
D, Carvalho T, Amaral JD, Gaspar MM, Cortez-
Pinto H, Castro RE, Yuan J, Rodrigues CMP. 
Activation of necroptosis in human and 
experimental cholestasis. Cell Death Dis. 2016; 
7: e2390.

Gomes SE, Simões AES, Pereira DM, Castro 
RE, Rodrigues CMP, Borralho PM, miR-143 or 
miR-145 overexpression increases cetuximab-
mediated antibody-dependent cellular 
cytotoxicity in human colon cancer cells 
Oncotarget. 2016; 7: 9368-9387.

Morgado AL, Rodrigues CMP, Solá S. 
MicroRNA-145 regulates neural stem cell 
differentiation through the Sox2-Lin28/let-7 
signaling pathway. Stem Cells. 2016;  
34: 1386-1395.

Moutinho M, Nunes MJ, Correia JC, Gama 
MJ, Castro-Caldas M, Cedazo-Minguez A, 
Rodrigues CMP, Björkhem I, Ruas JL, Rodrigues 
E. Neuronal cholesterol metabolism increases 
dendritic outgrowth and synaptic markers via a 
concerted action of GGTase-I and Trk. Sci Rep. 
2016; 6: 30928.

Pereira DM, Simões AES, Gomes SE, Castro 
RE, Carvalho T, Rodrigues CMP, Borralho PM. 
MEK5/ERK5 signaling inhibition increases colon 
cancer cell sensitivity to 5-fluorouracil through 
a p53 dependent mechanism. Oncotarget. 
2016; 7: 34322-34340.

expression, triggers an increase in neuronal dendritic 
outgrowth and synaptic markers, in a GGTase-I- and Trk-
dependent fashion. In addition, S-glutathionylation of Keap1 
and subsequent activation of the Nrf2 pathway in mice brain 
unraveled a novel molecular mechanism underlying GSTP-
elicited neuroprotection.

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 decipher-
ing how molecular processes change during disease and may 
be amenable to therapeutic manipulation. In particular, we will 
target key cell signalling pathways and mediators following high 
throughput strategies and cell-based phenotypic screening of 
potential modulators. We will then test potential therapeutic strat-
egies at the preclinical level, while further elucidating signalling 
pathways of degeneration, proliferation, 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.
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ELSA ANES
PhD (1998) in Pharmacy (Microbiology), 

Universidade de Lisboa. 
 Posdoctoral research at EMBL, 

Heidelberg, Germany.
Associate Professor, Faculdade de Farmácia, 

Universidade de Lisboa.

PREVIOUS AND CURRENT RESEARCH  In the field of 
Mycobacterium tuberculosis (Mtb), we focused on the 
endolysosomal pathway manipulation for new therapeutic 
interventions. We found that Mtb controls cathepsins and 
their inhibitors, cystatins to survive intracellularly. The results 
point cues to revert pathogen induced enzyme blockade and 
restore macrophage killing mechanisms. In another inter-
vention, we used efflux  pump inhibitor compounds that 
share among them the characteristic of being ion channel 
blockers. The compounds led to mycobacterial intracellular 
killing by activating phagosome acidification and lysosomal 
cathepsins. Furthermore they exhibited synergistic inhibi-
tory activities, both in vitro and in vivo, when combined with 
isoniazid and rifampicin against drug resistant Mtb. 

Regarding HIV, we explored the mechanisms of HIV-2 inter-
action with both macrophages (Mø) and dendritic cells at the 
level of efficiency and mechanism of HIV-2 entry (cis-infec-
tion). We showed that HIV-2 infection of MØ and immature 
or mature dendritic cells seems to be more frequently 
observed than in HIV-1, and that non-productive infection 
is due to a block in viral replication cycle after proviral inte-
gration. We continue the collaboration with Instituto Nacional 
de Imunoterapia Assistida de Angola for screening potential 
anti-HIV and anti-Mtb activity in natural compounds. 

Concerning the influenza virus molecular determinants of 
virulence, our findings were that the presence of PB1 homol-
ogous to antigenic protein significantly increased viral repli-
cation, hemagglutination capacity and neuraminidase activ-
ity. We established proof of concept that in the PR8:A(H1N1)
pdm09 seed virus model, viral growth and antigen yield can 
be improved by the inclusion of PB1 from the immunogenic 
strain when compared to the classical seed virus prototype.

Finally, we investigated the interaction between Helicobacter 
pylori mobilome by full genome sequencing to provide an 
exhaustive description of phages and how pathogenic 
islands are influenced by phages. Thus, we characterized 

HOST-PATHOGEN 
INTERACTIONS

Mtb controls cathepsins and their inhibitors, cystatins, at the level of gene 
expression in infected macrophages. The pathogen induced an overall 
downregulation of cathepsins gene expression (green) when compared with 
the macrophage infection of the non-pathogen M. smegmatis. A) Green GFP 
Mtb within macrophages (red: actin; blue: nucleus). B) Heatmap of qRT-PCR 
quantification of mRNA obtained from macrophages 24 h PI. C) M. smegmatis 
containing phagosomes colocalization with cathepsin H, a lysosomal enzyme 
upregulated during this mycobacteria infection (B).

SELECTED REFERENCES

Pires D, Marques J, Pombo JP, Carmo N, 
Bettencourt P, Neyrolles O, Lugo-Villarino 
G and Anes E. Role of Cathepsins in 
Mycobacterium tuberculosis Survival in Human 
Macrophages. Sci Rep. 2016; 30: 32247. 

Machado D*, Pires D*, Perdigão J, Couto I, 
Portugal I, Martins M, Amaral L, Anes E, Viveiros 
M. Ion Channel Blockers as Antimicrobial 
Agents, Efflux Inhibitors, and Enhancers of 
Macrophage Killing Activity against Drug 
Resistant Mycobacterium tuberculosis. PLos 
One. 2016; 26: e0149326.

Vibe CB, Fenaroli F, Pires D, Wilson SR, · 
Bogoeva V, Kalluru R, Speth M, Anes E, 
Griffiths G and · Hildahl J. Thioridazine in PLGA 
nanoparticles reduces toxicity and improves 
rifampicin therapy against mycobacterial 
infection in zebrafish. Nanotoxicology. 2016; 
10: 680-688. 

Cunha-Santos C, Figueira TN, Borrego P, 
Oliveira SS, Rocha C, Couto A, Cantante C, 
Santos-Costa Q, Azevedo-Pereira JM, Fontes 
CM, Taveira N, Aires-Da-Silva F, Castanho 
MA, Veiga AS, Goncalves J. Development of 
synthetic light-chain antibodies as novel and 
potent HIV fusion inhibitors. AIDS. 2016;  
30: 1691–1701. 

Gíria M, Santos L , Louro J, Rebelo-de-Andrade 
H. Reverse genetics vaccine seeds for 
influenza: Proof of concept in the source of 
PB1 as a determinant factor in virus growth 
and antigen yield. Virology. 2016; 4: 21-27. 

the full genomic sequences, insertion sites and phylogenetic 
analysis of 28 prophages found in H. pylori isolates from 
patients of distinct disease types.

FUTURE PROJECTS AND GOALS  (1) In the context of HIV 
infection or during co-infection with Mtb, we will define the 
involvement of cathepsins in the replication of pathogens, in 
antigen presentation and in signalling networks. (2) We will 
continue to look at the effectiveness of HIV-2 transmission 
from infected Mø and dendritic cells to CD4 TC (trans-infec-
tion). In collaboration with the group Neuron Glia in Health 
and Disease, we will investigate the role of the ectosomes in 
the dissemination of HIV infection in CNS and their contri-
bution to HIV-associated dementia. (3) We will continue to 
offer expertise in antimicrobial screening to mycobacteria 
and other virus besides HIV to any sources of inhibitory 
compounds. (4) To improve vaccine seeds for influenza, 
we will study mechanisms that drive the co-segregation 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 antiviral resistance.  
(5) We will identify the function of prophage genes to under-
stand if the insertion site is neutral for the host and whether 
prophage presence plays a role in the adaptation of H. pylori 
to its host. We will also investigate if prophage genes belonging 
to the lysis cassette are useful for biomedical applications, 
namely phage therapy.
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ANA PAULA LEANDRO
PhD (2001) in Pharmacy (Biochemistry), 

Universidade de Lisboa.
Assistant Professor, Department of  

Biochemistry and Human Biology.

PREVIOUS AND CURRENT RESEARCH  The group has 
been dedicated to the study of intracellular metabolic 
pathways and membrane transporters potentially disrupted 
by genetic (inborn errors of metabolism; IEM) or external 
causes, namely induced by specific drugs, ultimately lead-
ing to the identification of new therapeutic targets. Using 
appropriate cellular models, mass spectrometry-based 
targeted metabolomics, molecular genetics approaches 
and biochemical/biophysical characterization of enzymes 
and transporters we have been focusing our studies on 
the mitochondrial metabolism in liver disease, regulation of 
cell methylation status, non-ER associated conformational 
genetic disorders and aquaporin (AQPs) regulation.

We demonstrated the transient changes of NAD levels in 
liver of an animal model of drug-induced microvesicular 
steatosis. The assessment by novel MS-based methods 
contributed to elucidate the homeostasis and biosynthesis 
of this epigenetic modulator, targeting its precursor and 
intermediates, tryptophan and kynurenines. 

We also showed that epigenetic regulation of EZH2, con-
trolled by S-adenosylhomocysteine (SAH) levels, may con-
tribute to NF-kB activation and consequent vascular inflam-
matory response. These data reinforce the postulated effect 
of cellular methylation status in the disruption of endothelial 
homeostasis and promotion of cardiovascular disease (CVD).

Aiming to develop new therapeutic approaches to IEM, we 
characterized a natural model of the de-repression of the 
testis-specific PDHA2 gene in human somatic cells, raising 
the hypothesis of somatic activation of this gene as a 
therapeutic approach for most forms of PDC deficiency. In 
addition, we showed that nanoparticles loaded with recom-
binant phenylalanine hydroxylase are effectively internalized 
by HepG2 cells ameliorating the phenotype of the classical 
PKU mouse model (Pahenu2).

Knowing that aquaporins are important targets in obesity 
and cancer, we characterized AQP3 and AQP5 regulation by 

METABOLISM AND 
GENETICS

Structure of human AQP5. (A) Extracellular 
and (B) side views of AQP5 homotetramer 
showing the central pore with 
phosphatidylserine. (C) Diagram illustrating 
how water molecules permeate through 
AQP pore. (D) Topology map of the basic 
monomeric AQP5 fold. (E) Detailed view of 
AQP5 pore and schematic representation 
of the gating mechanism (Direito I et al, 
Cell Mol Life Sci. 2016). (NPA) conserved 
asparagine-proline-alanine motifs.
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pH and phosphorylation, and investigated the anti-adipogenic 
properties of CLA through modulation of membrane perme-
ability. The prognostic value of AQP5 expression in cancer 
was revisited and nanoformulations of aquaporin inhibitor 
with cytotoxic effect against cancer cells were optimized.

FUTURE PROJECTS AND GOALS  Aiming a novel therapeutic 
intervention, we will pursue the search for pharmacological 
chaperones, based on the previous designed molecules, and 
identification of potential proteostasis regulators. We will also 
focus on the study of signaling metabolites to elucidate the 
pharmacologic effects on mitochondrial sirtuins, acetylation-de-
pendent reactions and modulation of epigenome. In addition, 
we will continue to translate our observations to CVD patients 
to determine the correlation between H3K27me3 lymphocyte 
levels, EZH2 expression and plasma SAH content. Finally, we 
are currently screening new AQPs inhibitors, characterizing 
AQPs interplay in metabolic syndrome and validating AQPs as 
biomarkers in human pancreatic cancer tissues.
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PREVIOUS AND CURRENT RESEARCH  Our main focus is 
to answer fundamental questions on the molecular mech-
anisms underlying, promoting and controlling infectious 
diseases. To achieve the proposed goals, we developed 
cutting-edge research aiming to describe and control the 
interaction between the cell and the infectious agent. With 
bacteriophage-bacterial cell interactions, we focused on 
probing the function of the two holin-like proteins of bacte-
riophage SPP1. Moreover a non-invasive method for study-
ing viral DNA delivery to bacteria revealed key requirements 
for phage SPP1 DNA entry in Bacillus subtilis cells. In addition, 
we have continued our work on Mycobacterium tuberculosis 
drug resistance challenges to an effective tuberculosis dis-
ease control. The first comprehensive study of the pe and 
ppe genes, provided important insight into M. tuberculosis 
diversity and has significant implications for vaccine devel-
opment. Knowledge emerging from these studies has been 
explored to develop innovative molecular strategies for con-
trol of bacterial pathogens. For example ion channel block-
ers were developed as antimicrobial agents, efflux inhibitors, 
and enhancers of macrophage killing activity against drug 
resistant M. tuberculosis.

We also emphasized our work on factors that are associated 
with the control of HIV replication and latency. In this study 
we identified CIB1 and CIB2 as host helper factors for HIV-1 
replication that are required for optimal receptor-mediated 
viral entry. The use of rational chemistry also helped us to 
modulate antiviral defenses. We developed Camphor-based 
CCR5 blocker lead compounds by computational and experi-
mental approach that inhibits HIV-1 replication. Moreover, we 
developed the first potent and broad VL sdAb fusion inhibitor 
of HIV infection. Our study gives insights into engineering 
strategies that could enhance the development of antiviral 
drugs. In the case of latency, we have demonstrated that TALE 
transcription factors are a potentially effective alternative to 
current pharmacological routes for reactivating latent virus 
and develop improved therapies for latent HIV-1 infection.

MOLECULAR 
MICROBIOLOGY AND 

BIOTECHNOLOGY

We developed the first potent and broad VL 
sdAb fusion inhibitior of HIV infection. Our 
study also gives insights into engineering 
strategies that could be explored to 
enhance the development of antiviral 
drugs. Cunha Santos C. et al. AIDS, 2016.
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FUTURE PROJECTS AND GOALS  Our emphasis will be to 
investigate at molecular level: a) microbial and viral properties 
associated with infectious diseases and pathogenesis; b) Drug 
resistance and microbial evolution; c) use the above knowledge to 
develop innovative biotechnological methods to control infection.  

We will focus on fully applying our expertise on identifying can-
didate drug-like compounds/proteins for selected molecular tar-
gets 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, besides infectious diseases.
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PREVIOUS AND CURRENT RESEARCH   Neuron-Glia 
Biology group interests are focused on neuron-glia-vascular 
interactions during brain development, neurodegenerative 
diseases and aged-related disorders. 

Recent studies highlighted glia reactivity (microglia phe-
notypic diversity and astrocyte aberrancy), together with 
specific exosomal pro-inflammatory microRNAs, as being 
involved in neurodevelopmental diseases, as well as in neu-
rodegenerative disorders, such as Alzheimer disease (AD) 
and amyotrophic lateral sclerosis (ALS) (Cunha et al. 2016; 
Barateiro et al. 2016a). This research is presently funded 
by the JPND - EU Joint Programme in Neurodegenerative 
Disease Research (New models for AD research) and Santa 
Casa da Misericórdia de Lisboa (ALS Program). We identi-
fied HMGB1, miR-155/miR-146a and S100B as targets to 
be modulated in neuroinflammation and demyelinating 
diseases, tested new neuroprotective and anti-inflammatory 
therapeutic strategies (Pogačnik et al. 2016; Barateiro et al. 
2016b), and “rejuvenated” microglia by HMGB1 downregula-
tion. Coursing studies use markers of motor neuron degen-
eration (Vaz et al. 2015) to evaluate neurotoxic properties 
of ALS astrocytes/microglia and derived exosomes, and 
engineering methods to recover neuroprotection of these 
cells and secretome. 

Microglia pro-inflammatory activation showed to also be 
reduced by raspberry–derived bioaccessible (poly)phenol 
metabolites (Garcia G et al. 2016), and neurodegeneration 
prevented by selected flavonoids (Pogačnik et al. 2016). 
In line with our interests with glial cells, we demonstrated 
that a new hybrid compound (HYBCOM) based on temo-
zolomide(TMZ)-valproic acid binding (synthesized by the 
MedChem group) has chemotherapeutic benefits over those 
of TMZ for glioblastoma (Falcão et al. 2016). In such context, 
we demonstrated that early differentiating astroglial mouse 
progenitors share common protein signatures with glioma 
cells (Gomes C et al. 2016). 

NEURON GLIA BIOLOGY 
IN HEALTH AND 

DISEASE

Schematic representation of inflammatory 
signalling events implicated in LPS-induced 
M1 polarization of microglial cells and 
release of exosomes with increased miRNA 
content that recapitulate the donor cell. 
(A) Sequential pathways involved in classical 
microglia activation. (B) Representation of 
new M1 mediators supported by the down-
regulation of the alternative M2 players. 
(C) Inflammatory-associated miR-146a and 
miR-155 are released from the activated 
microglia as part of the exosomal cargo.
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Thanks to our collaboration with Ohio State University and 
University of Eastern Finland, we are generating iPSCs and 
iNPCs-derived neural cells using patient fibroblasts, and devel-
oping advanced experimental models. Several publications 
resulted from interactive collaboration within iMed.ULisboa.

FUTURE PROJECTS AND GOALS  (1) Impact of astrocyte- 
derived microvesicles for motor neuron degeneration or as 
vehicles of neuroprotective cargoes in ALS; (2) Evaluation of 
neurotoxic and inflammatory markers of new psychoactive 
substances: a European network; (3) Role of ectosomes in 
SNC infection by HIV and HIV-related cognitive impairment; 
(4) Contribution of specific astrocyte and microglia phenotypic 
signatures and derived extracellular vesicles for AD-associated 
neurodegenerative processes, using in vitro cultures, 3D systems 
and humanized chimeric mice; and (5) Characterization and 
modulation of miRNA profiling in glial cells derived from iPSCs 
generated from AD and ALS patients.
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The Drug Design Program at iMed.ULisboa aims 

at applying chemical principles and techniques to 

understanding biology, and to discover novel drug-like 

compounds and functional proteins with potential for 

diagnostics and therapeutics for 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. Working 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 

Chemistry, Medicinal Chemistry and Natural Products 

Chemistry core research groups that deliver the 

chemistry core of the program, and the associated 

Molecular Microbiology 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 bioconjugates. State-

of-the-art core facilities include a high performance 

computer cluster with implementation of software 

for molecular modeling, and an analytical laboratory 

equipped with mass spectrometry and nuclear 

magnetic resonance instruments. 

Advanced training to forge new generations of 

young and innovative scientists is at the centre of 

our mission. In close synergism with other program 

areas, our researchers can find a unique environment 

for career development and networking within iMed.

ULisboa. Importantly, entrepreneurship is a hallmark 

of this Program Area, with several of the out-of-the-box 

solutions and methodologies contributing significantly 

to the patent portfolio of iMed.ULisboa.
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PREVIOUS AND CURRENT RESEARCH  Our group aims at 
applying the principles and methods of organic chemistry 
to address problems of significant biological relevance tak-
ing 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 facil-
ity, in which the research team is able to carry out advanced 
synthetic studies that require state-of-the-art analytical 
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 biol-
ogy, 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 successfully in 
translational research within iMed.ULisboa, the group mem-
bers reported new synthetic biocatalytic methods to perform 
the kinetic resolution of secondary alcohols (ChemSusChem 
2017, 296) and a very effective methodology to perform the 
selective ring opening fused aziridines under aqueous con-
ditions (Eujoc 2016, 2048). Building on the installed synthetic 
capabilities, the group members developed novel magnetic 
liquid materials (NJC 2016, 3124). The group synthetic efforts 
in the field of bioconjugation enabled the discovery of a 
new reversible site-selective functionalization of N-terminal 
cysteines which enabled the dual orthogonal modification 
of peptides (Chem. Sci.  2016, 5052). Exploring the field of 
boron chemistry the group reported a new modular platform 
for the construction of fluorescent dyes (BASHY). This study 
was considered a VIP paper and was selected for the journal 
front cover (Chem. Eur. J.  2016, 1631). Recently, these dyes 
were used for intracellular bio imaging applications.

BIOORGANIC 
CHEMISTRY

The Bioorganic group aims at applying the principles and methods of organic 
chemistry to address problems of significant biological relevance.
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FUTURE PROJECTS AND GOALS  During the year of 2017, 
the group will strength its mission of applying the principles and 
methods of organic chemistry to address problems of significant 
biological relevance, taking inspiration from biology to design 
and implement new and more efficient 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/biotechnology valorization 
of natural resources.
3. Synthesis of biologically active boron-containing probes.
4. The development of generic bioconjugation methods and 
their use in the synthesis of therapeutically useful bioconjugates.
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PREVIOUS AND CURRENT RESEARCH  Our group research 
portfolio is driven by a desire to significantly contribute to 
the improvement of human health. Working at the interface 
of chemistry and biology, we apply chemical principles to 
discover novel bioactive tool compounds and promising 
lead structures to address unmet needs for better, safer 
and ideally targeted, personalized therapies. Our research 
is supported by iMed.ULisboa’s state-of-the-art facilities for 
chemical synthesis, including parallel synthesis, advanced 
computer aided drug design, structural analysis, metabolic 
studies and bioactivity screenings. 

During 2016, the MedChem group made significant contri-
butions in the field of oncology, optimizing novel inhibitors 
of p53-MDM2 interaction (MedChemCommun 2016, 420) 
and developing scaffolds that restore the wild-type activity 
to mutant p53, with promising in vivo antitumor activity 
results (Oncotarget 2016, 4326). The team also identified a 
novel agent active against glioblastoma, with promising che-
motherapeutic benefits over the current, poorly efficacious 
therapies (ACSChemNeuro 2017, 50). 

Using our dedicated computational facility and MD simula-
tions, we validated the structure of medium-chain acyl-CoA 
dehydrogenase (MCAD) and its variants to accelerate the 
discovery of potential stabilizers of MCAD variants as can-
didates for the treatment of MCAD deficiency (CB&DD 2016, 
281; Biochemistry 2016, 7086). The active role of MedChem 
on finding small molecules acting on therapeutic targets 
for neurodegenerative disorders led to discovery of a 
novel NMDA receptor antagonist (Molecules 2016, 1027). In 
collaboration with the CellFun group, we contributed to the 
identification of a positive feedback regulatory loop involving 
Glutathione S-transferase pi (GSTP) that represents a novel 
mechanism by which GSTP elicits antioxidant protection in 
the brain (FEBSLett 2016, 1455).

Expanding our malaria-targeted libraries, we identified novel 
scaffolds that have the potential for chemoprotection of 

MEDICINAL  
CHEMISTRY

Active research areas of the Medicinal 
Chemistry group at iMed.ULisboa.
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malaria infection (BioorgMedChem 2016, 1786; ChemMedChem 
2016, 2194). Taking advantage of our experience in designing 
enzyme inhibitors, the group developed activity-based probes 
with promising applications in target validation and identifica-
tion, as well as diagnostic tools (ChemMedChem 2016, 2037).

FUTURE PROJECTS AND GOALS  The MedChem group will 
continue to focus on small-molecules capable of selectively 
interfering with challenging targets to address unmet therapeu-
tic needs in neglected diseases, oncology and neurodegenerative 
diseases. For 2017, we will combine compound library design 
with advanced computer-aided drug refinement tools to stream-
line the lead generation process, including: 

1. Designing tool compounds to explore novel targets for treat-
ing neglected infectious diseases; 
2. Developing activity-based probes as tools for diagnostics and 
biomarker discovery; 
3. Discovering small-molecule inhibitors of human proteasome, 
protein-protein interactions or oncogenes for anticancer therapy; 
4. Developing novel chemical targeted delivery systems as new 
tools for anticancer and anti-infectious therapies.
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PREVIOUS AND CURRENT RESEARCH  We aim at finding 
novel hit/lead-drug candidates from plants, through iso-
lation and molecular derivatization. The group has been 
involved in discovering effective compounds for overcoming 
multidrug resistance (MDR) that has been pointed as one of 
the major hurdles for a successful chemotherapy, in both 
cancer and bacteria. In silico studies are also performed to 
achieve this objective.

Thus, over the last year, the group was focused on the devel-
opment of inhibitors of the transmembrane ABC transporter 
P-glycoprotein (ABCB1/Pgp), the discovery of collateral sen-
sitivity agents and the development of apoptosis inducers. 

The phytochemical study of African medicinal plants was 
also one of the interests of the group, in order to find out 
new anti-infective compounds. Some jatrophanes were 
able to strongly modulate the efflux activity of ABCB1. The 
results indicated that high conformational flexibility of the 
twelve-membered ring favored ABCB1 modulation, in con-
trast to the tetracyclic scaffold found in other compounds. 
The effects of representative compounds on the ATPase 
activity of ABCB1 showed that they interacted with the trans-
porter and were able to reduce the transport of a second 
subtrate. Drug combination experiments corroborated the 
anti-MDR potential of these diterpenes due to their synergis-
tic interaction with doxorubicin. Some compounds showed 
strong MDR-selective antiproliferative activity against resis-
tant cancer cells. 

Aiming to optimize diterpenes as MDR reversers, a study on 
the ABCB1 efflux mechanism was undertaken. Moreover, new 
systems comprising other ABC transporters have been inves-
tigated to support additional drug development and to better 
understand the relationship between efflux pumps and MDR.

Phytochemical investigation of the African medicinal plant 
Tabernaemontana elegans led to the isolation of several 
bisindole alkaloids, which showed remarkable induction of 
apoptosis in cancer cells.

NATURAL PRODUCTS 
CHEMISTRY

Recent achievements of the Natural Products 
group at iMed.ULisboa.
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Some rare C-benzylated flavanones, isolated through bioas-
say-guided fractionation, were very active against resistant 
Staphylococcus aureus strains. Moreover, in combination with 
antibiotics, some compounds showed a strong synergistic 
effect, suggesting that they may be valuable for restoring 
antibiotic activity.

FUTURE PROJECTS AND GOALS  During the year of 2017, 
the Natural Products Chemistry group will continue to focus on 
the development of novel hit/leads for overcoming multidrug 
resistance in cancer by developing efflux pump inhibitors and 
exploiting the collateral sensitivity effect.

For achieving this goal, small libraries of bioactive compounds, 
for structure-activity relationship studies, will be generated 
through both: 1. Isolation from Portuguese and African medic-
inal plants; 2. Molecular derivatization of selected compounds, 
using hemi-synthetic methodologies.

From experimental activities new ligand-based and struc-
ture-based drug discovery studies will be performed to optimize 
the potency of MDR reversers.



45

RESEARCH GROUPS

Chemical Biology and Toxicology

Innovative Platforms for Non-parental  
Delivery Systems

Intracellular Trafficking Modulation for  
Advanced Drug Delivery

Nanostructured Systems for Overcoming  
Biological Barriers

Pharmacological and Regulatory Sciences

DRUG 
DEVELOPMENT

Beatriz Silva-Lima
Head of Drug Development Program Area

The Drug Development Program Area at iMed.ULisboa 

represents an interface between Drug Discovery and 

Design, and preclinical and future clinical development 

of very innovative approaches arising from those 

two programs, while introducing scientific and 

technological 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 innovative 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, biopharmaceuticals or new 

materials for drug delivery systems.

Notably, our research follows the existing 

regulatory guidelines 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.
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MARIA HENRIQUES L. RIBEIRO
PhD (1994) in Pharmacy (Pharmaceutical 

Chemistry), Universidade de Lisboa.
Associate Professor, Faculdade de Farmácia, 

Universidade de Lisboa.

PREVIOUS AND CURRENT RESEARCH  We aim to develop 
innovative research for the promotion of healthy living 
and ageing and to contribute to the potential translational 
research of the institute. For this purpose, a multidisciplinary 
team with profound knowledge on physico-chemical, toxicol-
ogy and biological processes uses emerging biotechnology 
and toxicological approaches for the bioengineering, screen-
ing 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 
characterization of value-added biocompounds and bioma-
terials using biotechnology complementary approaches, the 
modulation of cancer therapeutics, and the molecular mech-
anisms of toxicity aiming the development of biomarkers in 
risk assessment, and the investigation of neuroprotector 
agents. The specific goals have been to address the chal-
lenges associated with: (i) Cell and enzyme-based processes; 
(ii) Tailoring and biocompatibility studies of biomaterials (iii) 
Development of 3D culture models for predictive toxicology 
of drugs; (iv) Modulation of genotoxic stress in human mam-
mary cells; (v) Identification and validation of biomarkers 
for neurotoxicity and tumoral monitoring; (vi) Risk-benefit 
analysis of the new biomolecules. 

Our research areas focus on: (A) Biotechnology and 
Bioengineering Development. Aimed to promote transla-
tional research at iMed.ULisboa, developing biotech com-
pounds (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 
biomaterials networks for high-affinity protein retention; 
develop and implementation of innovative bioconversions 
(e.g. (de)glycosylation, production of biosurfactants towards 
food and pharmaceutical applications. (B) Chemical and 
Cellular Interactions. We were devoted to the study of mech-
anisms associated with interactions between chemicals 
and biological systems. In particular, we focused on: a) the 

CHEMICAL BIOLOGY 
AND TOXICOLOGY

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.

SELECTED REFERENCES

Costa JG, Saraiva N, Guerreiro PS, Louro H, 
Silva MJ, Miranda JP, Castro M, Batinic-Haberle 
I, Fernandes AS, Oliveira NG. Ochratoxin 
A-induced cytotoxicity, genotoxicity and 
reactive oxygen species in kidney cells: An 
integrative approach of complementary 
endpoints. Food Chem Toxicol. 2016;  
87: 65-76.

Pontes C, Alves M, Santos C, Ribeiro MH, 
Goncalves L, Bettencourt AF, Ribeiro IAC. Can 
Sophorolipids prevent biofilm formation on 
silicone catheter tubes? Int J Pharm 2016;  
513: 697-708.

Nunes MAP, Martins S, Rosa ME, Gois PMP, 
Fernandes PCB, Ribeiro MHL. Improved 
thermostable polyvinyl alcohol electrospun 
nanofibers with entangled naringinase used 
in a novel mini-packed bed reactor. Bioresour 
Technol. 2016; 213: 208-215.

Miranda JP, Filipe E, Fernandes AS, Almeida 
JM, Martins JP, De la Fuente A, Abal M, Barcia 
RN, Cruz P, Cruz H, Castro M, Santos JM. The 
human umbilical cord tissue-derived MSC 
population UCX (R) promotes early motogenic 
effects on keratinocytes and fibroblasts and 
G-CSF-mediated mobilization of BM-MSCs 
when transplanted in vivo. Cell Transplant. 
2015; 24: 865-877. 

Andrade, V, Mateus, ML, Batoréu, MC, Aschner, 
M and Marreilha dos Santos, AP. Changes 
in rat urinary porphyrin profiles predict the 
magnitude of the neurotoxic effects induced 
by a mixture of lead, arsenic and manganese. 
NeuroToxicology 2014; 45: 168-177.

development of 3D cell cultures for toxicological and cell 
therapy studies; b) the development of novel macrocyclic 
compounds, namely catalytical antioxidants (SOD mimetics) 
and anti-angiogenic agents (Cu(II) chelators); c) development 
of novel acrylic biomaterials for targeting biofilm bone infec-
tions; d) the study of interdependent antioxidant systems 
such as thioredoxin and glutaredoxin 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 neu-
rochemicals and chemical carcinogens in order to identify 
targets and select endpoints of neurotoxicity and carcino-
genicity to be used as predictive biomarkers of disease and/
or therapeutics efficacy,  and to address protective and 
antagonistic (pharmacological) complementary strategies in 
order to prevent 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 com-
pounds, and implementation of alternative cell-based methods 
for predictive toxicology and drug development purposes. 
Moreover, ongoing evaluation of acrylic biomaterials biocom-
patibility, drug-loaded medical devices, natural and synthetic 
antioxidants, the identification and development of biomarkers 
for human risk assessment of xenobiotics (including drugs) and 
biochemical factors influence in health and disease are also 
within the aims of our group.
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HELENA MARIA CABRAL MARQUES
PhD (1991) in Pharmacy (Pharmaceutical 

Technology), Universidade de Lisboa.
Associate Professor, Faculdade de Farmácia, 

Universidade de Lisboa.

PREVIOUS AND CURRENT RESEARCH  Our group research 
is focused on innovative strategies through a multidisci-
plinary approach integrating materials engineering and 
physico-chemical characterization of innovative drug deliv-
ery 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 poly-
morphic transitions that drugs and excipients may present 
with dramatic effect on the bioavailability of drugs; these 
phase transitions are studied when drugs and excipients 
are exposed to harsh storage conditions 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 sev-
eral new delivery systems). 
3. Development of an experimental set up able to determine 
the transport and the efficiency deposition of pMDIs (with 
and without holding chamber attached) and DPIs by simu-
lating the human breathing conditions.
4. Design of new dosage forms for paediatric delivery of 
drugs, particularly on using milk and milk components as 
delivery platforms.
5. New application of extrusion and co-extrusion technology 
on the design of new dosage forms (laminar extrusion).

INNOVATIVE 
PLATFORMS FOR 

NON-PARENTERAL 
DELIVERY SYSTEMS

Micrographs correspondent to the 
1:1 Caffeine:Salicilic acid (A) and 1:1 
Carbamazepne: Nicotine (B) systems
tested at two magnifications.

SELECTED REFERENCES

Duarte I, Corvo ML, Serodio P, et al. Production 
of nano-solid dispersions using a novel 
solvent-controlled precipitation process - 
Benchmarking their in vivo performance with 
an amorphous micro-sized solid dispersion 
produced by spray drying. Eur J Pharm Sci. 
2016; 93: 203-214.

Paisana MC,. Wahl MA, PintoJF. Role 
of moisture on the physical stability of 
polymorphic olanzapine. Int J Pharm. 2016; 
509: 135-148. 

Arranja A, Gouveia LF, Gener P, Rafael D, 
Pereira C, Schwartz S, Videira M (2016), Self-
assembly PEGylation assists SLN-Paclitaxel 
delivery inducing cancer cell apoptosis upon 
internalization. Int J Pharm. 2016;  
501: 180-189. 

Paixao P, Aniceto N, Gouveia LF, Morais JAG. 
Prediction of drug distribution in rat and 
humans using an artificial neural networks 
ensemble and a PBPK Model. Pharm Res. 
2015; 1-10.

Ascenso A, Salgado A, Euletério C, Praça F, 
Bentley MV, Marques HC, Oliveira, H, Santos, 
C, Simões, S. In vitro and in vivo topical delivery 
studies of tretinoin - loaded ultradeformable 
vesicles. Eur J Pharm Biopharm. 2014; 
88: 48-55. 

6. Use of 3D printing technologies to manufacture person-
alized medicines.
7. Modelling of drug absorption and distribution. 
8. Application of QbD (quality by design) approaches to the 
development of pharmaceutical products (both traditional 
and novel nanoparticulate systems).

FUTURE PROJECTS AND GOALS  The design and production 
of cocrystals and coamorpohous entities as well as molecular 
complexes to improve bioavailability of drugs by dissolution and 
solubility increase. 

New projects on hot melt extrusion and 3D printing are envis-
aged and grant applications will be submitted. The goal of the 
work is always 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 additionally the modelling 
and simulation of drug transport at the cellular level when deliv-
ered via nano particulate systems.
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HELENA F. FLORINDO
PhD (2008) in Pharmaceutical Technology, 

Universidade de Lisboa.
Assistant Professor, Faculdade de Farmácia, 

Universidade de Lisboa.

PREVIOUS AND CURRENT RESEARCH  Our group research 
is focused on the mechanisms of cellular dynamics and 
intracellular trafficking of bioactive molecules, including the 
characterization of specific membrane lipid/protein compo-
sition and biophysical properties of lipid domains, towards 
the rational development of different advanced lipid and/or 
polymeric drug delivery systems (ADDS) in specific clinically 
relevant situations (cancer, inflammation, genetic diseases) 
and/or related to immunomodulation. The group takes 
advantage of those specific patho-physiological-based 
challenges to design nanomedicines able to optimize the 
biodistribution and pharmacokinetics of active molecules, 
promoting their efficacy and overcoming off-target effects. 

Research activities have been focused on mathematical 
modelling aspects of solid dosage forms and nanopartic-
ulate systems for modified drug delivery, including manu-
facturing aspects focused on process analytical technology 
(PAT) methodologies and incorporating 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 char-
acterization of processes and ADDS. This rational develop-
ment and control of ADDS manufacturing processes favours 
the successful translation of nanomedicines to industry. 
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 pre-
vent diseases by: 1. Passively targeting tumors or liver condi-
tions; 2. “Stealth” long-circulating strategies for inflammation 
or oncology (primary tumors out of the hepatic space); 3. 
Targeting modulation using specific ligands to increase the 
time-residence in pharmacological active sites (tumor micro-
environment, metastases and cancer stem cells) and to pro-
mote the tumor-associated antigen delivery to immune cells 
and overcome immune evasion through the modulation of 
immune cell cross-talk and differentiation.

INTRACELLULAR 
TRAFFICKING 

MODULATION FOR 
ADVANCED DRUG 

DELIVERY

Protection efficacy of nanoparticles 
combining the delivery of adjuvants with 
Major Histocompatibility Complexes I 
(MHCI) and II (MHCII) peptides, against 
B16F10 melanoma challenge.

SELECTED REFERENCES

Silva JM, Zupancic E, Vandermeulen G, 
Oliveira V, Salgado A, Videira M, Gaspar M, 
Graça L, Préat V, Florindo HF. In vivo delivery 
of peptides and Toll-like receptor ligands 
by mannose-functionalized polymeric 
nanoparticles induces prophylactic and 
therapeutic anti-tumor immune responses in 
a melanoma model. J Control Release. 2015; 
198C: 91-103. 

Duarte I, Corvo ML, Serodio P, Vicente J, Pinto 
JF,  Temtem M. Production of nano-solid 
dispersions using a novel solvent-controlled 
precipitation process - Benchmarking their 
in vivo performance with an amorphous 
micro-sized solid dispersion produced by spray 
drying. Eur J Pharm Sci. 2016; 93: 203-214.

Varela ARP, Couto AS, Fedorov A, Futerman 
AH, Prieto M, Silva LC. Glucosylceramide 
reorganizes cholesterol-containing domains 
in a fluid phospholipid membrane. Biophys J. 
2016; 110, 612-622.

Sainz V, Peres C, Ciman T, Rodrigues C, 
Viana AS, Afonso CA, Barata T, Brocchini S, 
Zloh M, Gaspar RS, Florindo HF, Lopes JA. 
Optimising protein loaded PLGA nanoparticles 
manufacturing parameters based on a 
quality-by-design approach. RSC Adv. 2016; 6, 
104502-104512.

Sarraguça MC, Paisana M, Pinto J, Lopes JA. 
Real-time monitoring of cocrystallization 
processes by solvent evaporation: a near 
infrared study. Eur J Pharm Sci. 2016; 90, 76-84.

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

FUTURE PROJECTS AND GOALS  PIs will pursue complemen-
tary lines of research towards the rational design of engineered 
lipid and/or polymeric nanostructure platforms (liposomes, 
enzymosomes, and lipidic, polymeric, gold and silica nanopar-
ticles), enabling the delivery of different active molecules (e.g. 
drugs, antigens, immunomodulators, enzymes). Future research 
projects will include the study of: host immune modulation by 
nanomedicines; in vitro/in vivo correlations; drug-membrane 
interplay and pathology-associated membrane biophysical 
changes; and mathematical modelling of nanoparticulate sys-
tems manufacturing processes aiming at establishing safe and 
reliable manufacturing conditions. New analytical solutions will 
be explored to monitor and provide real-time information of the 
critical quality attributes of nanoproducts during manufacturing.
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ANTÓNIO J. ALMEIDA
PhD (1998) in Pharmacy (Pharmaceutical 

Technology), Universidade de Lisboa.
Full Professor, Faculdade de Farmácia, 

Universidade de Lisboa.

PREVIOUS AND CURRENT RESEARCH  Several strategies 
using novel hybrid particulate lipid- and polymer-based 
delivery systems have been successfully studied to improve 
drug transport across biological barriers, enhancing drug 
performance in the treatment of infectious, inflammatory 
and cancer diseases:

1. Development of microencapsulated lipid nanoparticles 
allowing administration by the pulmonary and oral routes, 
novel starch-based nanocapsules and particle-stabilized 
emulsions intended for topical delivery, pH-responsive poly-
mer-liposome complexes, novel chitosan or hybrid lipid-chi-
tosan nanoparticles intended for therapeutic proteins and 
DNA delivery by alternative routes, and new protein-based 
nanoformulations for oral delivery of antibiotics. Deformable 
lipid vesicles for dermal and transdermal delivery.

2. In vitro and in vivo evaluation of new delivery systems 
carrying various therapeutic molecules for different uses. 
Establishment of animal models.

3. Comparative exploration of different routes (parenteral, 
oral, intranasal, pulmonary, transdermal and topical) to 
achieve suitable drug biodistribution profiles.

4. Investigation of stem cell-based therapies in animal mod-
els of acute and chronic inflammation and wound healing, as 
well as the establishment of immortalized cancer cell lines in 
animal models.

Emphasis is given to straightforward production methods, 
easily scaled-up to industry, allowing the decrease of pro-
duction costs. 

A wide scientific networking with several international and 
national research groups is regarded as a crucial component 
of our strategy.

NANOSTRUCTURED 
SYSTEMS FOR 
OVERCOMING 

BIOLOGICAL BARRIERS

A QbD approach was successfully applied 
to develop starch-based nanocapsules. 
Formulation and process parameters allowed 
the control of particle size distribution. 
Starch-based nanocapsules were non-irritant 
and suitable for skin application.

SELECTED REFERENCES

Bárcia RN, Santos JM, Teixeira M, Filipe 
M, Pereira ARS, Ministro A, Água-Doce A, 
Carvalheiro M, Gaspar MM, Miranda JP, Graça 
L, Simões S, Santos SCR, Cruz P, Cruz H. 
Umbilical cord tissue-derived mesenchymal 
stromal cells maintain the immunomodulatory 
and angiogenic potencies after 
cryopreservation and subsequent thawing. 
Cytotherapy 2016; pii: S1465-3249(16)30587-4.

Lopes RM, Pereira J, Esteves MA, Gaspar MM, 
Carvalheiro M, Eleutério CV, Gonçalves L, 
Jiménez-Ruiz A, Almeida AJ, Cruz ME. Lipid-
based nanoformulations of trifluralin analogs 
in the management of Leishmania infantum 
infections. Nanomedicine UK 2016;  
11: 153-170.

Marto J, Gouveia LF, Gonçalves LM, Gaspar 
DP, Pinto P, Carvalho FA, Oliveira E, Ribeiro 
HM, Almeida AJ. A Quality by Design (QbD) 
approach on starch-based nanocapsules: a 
promising platform for topical drug delivery. 
Colloid Surface B 2016; 143: 177-185.

Menezes AC, Campos PM, Eleutério C, 
Simões S, Praça FSG, Bentley MVLB, Ascenso 
A. Development and characterization of 
novel 1-(1-naphthyl)piperazine-loaded lipid 
vesicles for prevention of UV-induced skin 
inflammation. Eur J Pharm Biopharm. 2016; 
104: 101-109.

Nave M, Castro RE, Rodrigues CMP, Casini A, 
Soveral G, Gaspar MM. Nanoformulations of 
a potent copper-based aquaporin inhibitor 
with cytotoxic effect against cancer cells. 
Nanomedicine UK 2016; 11: 1817-1830.

FUTURE PROJECTS AND GOALS  Overcoming biological barri-
ers using engineered nanocarriers is the group's main goal, pursued 
as follows:

1. Systems for topical and transdermal delivery: Treatment of 
skin conditions linked to infectious or autoimmune diseases and 
management of stress-associated skin disorders.

2. Lipid-based systems: Applications in the fields of infectious 
diseases (specific treatment/prevention of leishmaniasis, tuber-
culosis and bone infections) and cancer (specific targeting of 
solid tumors and malignant melanoma; investigation of the 
nose-to-brain pathway).

3. System Innovation: Active targeting using novel hybrid partic-
ulate systems. Specific nucleic acid delivery using gold nanopar-
ticles encapsulated in liposomes.

4. In vivo evaluation: Establishment of animal models for sys-
tematic preclinical testing of innovative therapeutic strategies, 
comparing system biodistribution, toxicity, immunogenicity and 
therapeutic effect, and optimizing the delivery route.
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BEATRIZ SILVA-LIMA
PhD (1991) in Pharmacy, Universidade de Lisboa.

Full Professor, Faculdade de Farmácia, 
Universidade de Lisboa.

Program Area Leader - Drug Development  
at iMed.ULisboa

PREVIOUS AND CURRENT RESEARCH  Our group research 
intends driving molecular candidates from discovery into 
First in Human Studies. Areas cover mechanistic pharma-
cology (in vitro and in vivo), pharmacological basis of ther-
apeutics through therapeutic candidate identification, and 
molecular target characterization for inflammatory disease 
conditions, ischemia/reperfusion-induced organ injury/
dysfunction, cancer, including the production of nanoparti-
cle-based formulations of existing/innovative products, for 
lung and systemic delivery. 

Oncology: i) assessment of in vivo/in vitro response to pul-
monary and lymphatic absorption and clearance of phar-
maceutical nanoparticulate dispersed dosage forms; ii) bio-
distribution studies using nuclear medicine approaches; iii) 
nanotechnology and intracellular target design of innovative 
platforms for drug and gene delivery (e.g. lipid nanoparticles, 
polymeric micelles and lipopolyplexes) using “smart” bioma-
terials; iv) receptor-ligand strategies to develop patentable 
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 char-
acterization of the designed systems (e.g. mean diameter, 
zeta potential, DSC, HPLC, AFM, SEM and TEM); vi) assess-
ment properties of nanoscale colloids; vii) application of 
lipid-based carriers intracellular deliver of new RNAi against 
metastatic cancer; viii) evaluation of pulmonary or mucosal 
nanoparticle administration and further implications on 
lymphatic uptake.

Natural products: research (herbals, dietary supplements), 
in oncology, inflammation, diabetes, performs preclinical 
activity characterization, safety and quality standardization.

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

Regulatory Science: high involvementon regulatory European 
Medicines Agency (EMA) and International Conference 

PHARMACOLOGICAL 
AND REGULATORY 

SCIENCES

Total phenolic content, antioxidant 
activity and pre-clinical safety evaluation 
of an Anacardium occidentale stem bark 
Portuguese hypoglycemic traditional herbal 
preparation (Encarnacao S, et al, 2016). 

SELECTED REFERENCES

van der Laan JW, Kasper P, Silva Lima B, 
Jones DR, Pasanen M. Critical analysis of 
carcinogenicity study outcomes. Relationship 
with pharmacological properties.  Crit Rev 
Toxicol. 2016; 46: 587-614. 

Encarnacao S, de Mello-Sampayo C, Graca 
NAG, Catarino L, da Silva IBM, Lima BS, Silva 
OMD. Total phenolic content, antioxidant 
activity and pre-clinical safety evaluation of an 
Anacardium occidentale stem bark Portuguese 
hypoglycemic traditional herbal preparation. 
Industrial Crops and Products 2016;  
82: 171-178. 

Arranja A, Gouveia LF, Gener P, Rafael DF, 
Pereira C, Schwartz S Jr, Videira MA. Self-
assembly PEGylation assists SLN-Paclitaxel 
delivery inducing cancer cell apoptosis upon 
internalization. Int J Pharm. 2016;  
501: 180-189.

Bandarra NM, Lopes PA, Martins SV, Ferreira 
J, Alfaia CM, Rolo EA, Correia JJ, Pinto RMA, 
Ramos-Bueno RP, Batista I, Prates JAM, Guil-
Guerrero JL. Docosahexaenoic acid at the sn-2 
position of structured triacylglycerols improved 
n-3 polyunsaturated fatty acid assimilation in 
tissues of hamsters. Nutri Res 2016;  
36: 452-463.

Gaffney VD, Mota-Filipe H, Pinto RA, 
Thiemermann C, Loureiro M, Cardoso VV, 
Benoliel MJ, Almeida CMM. Chemical and 
Biochemical Characterization and in vivo 
safety evaluation of pharmaceuticals in 
drinking water. Environmental Toxicology and 
Chemistry 2016; 35: 2674-2682.

of Harmonization (ICH) guidelines on drug development 
requirements. We use integrated regulatory science-based 
approaches for data building supportive of human adminis-
tration of test molecules, in clinical trials up to post-market. 
We integrate the Portuguese National Platform of European 
Patient Academy (EUPATI) IMI project, with Portuguese 
translation of EUPATI toolbox, and its Steering Committee. 
We integrate IMI Scientific Committee.

FUTURE PROJECTS AND GOALS  The Pharmacological and 
Regulatory Science Group consists of 4 interconnected platforms: 
1. Translational pharmacological science; 2. Pharmacokinetics /
biodisposition; 3. Oncology; 4. Regulatory science and preclin-
ical safety. Oncology Research continues through innovative 
targeted delivery systems development and exploring active 
susbstances derived from selected herbal medicines traditionally 
used. Study of antidiabetic properties of herbals continues and 
will produce PhD thesis. The group works on European projects 
eg Target4Cancer within ERA-NET EuroNanoMed II, Siminhale 
MP1404 COST Actions, devoted to research and development of 
inhaled medicines for local/ systemic activity. Group integrates 
the NPS-Euronet, a European Project on identification and 
assessment of new psychoactive substances.

Traditional Herbal Preparations 

red and white false fruit types  

Free radical scavenging activity 

2-Week repeated dose  
toxicity study 

Total phenolic content 

58.0 ± 0.4 mg 
GAE/g bark 

51.3 ± 1.6 mg 
GAE/g bark 

Red A. occidentale 

White A. occidentale 

Genotoxicity evaluation 

Comet assay 

Micronucleus test 

No relevant toxicity 
was observed after 
oral administration 
of doses up to 402 
g/kg/day 

A single oral dose of 2000  mg/kg 
is devoid of genotoxicity 

GAE: gallic acid equivalents 
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RESEARCH GROUPS

HIV Evolution, Epidemiology  
and Prevention

Pharmacoepidemiology  
and Social Pharmacy

DRUG 
USAGE

Fernando Fernandez-Llimos
Head of Drug Usage Program Area

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 through a variety of research 
methods such as epidemiological, evidence gathering, 
or mixed methods and qualitative analysis. Regarding 
HIV research in particular, we have been characterizing 
the in vitro and in vivo activity of new drugs against 
HIV-2, as well as the epidemiology of drug resistance in 
Portugal and in the PALOPs. In addition we are pushing 
forward the field of pre-exposure prophylaxis to HIV 
infection by identifying and testing new compounds 
and compositions for inclusion in a vaginal microbicide.

For 2015-20, the Drug Usage Program at iMed.
ULisboa will address research to determinants of 
inappropriate 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 medication and ensuring a more 
efficient use of the societal resources spent for health. 
New clinical challenges in regulatory requirements for 
advanced therapies will be endorsed in the Program. 
Effectiveness of new therapies is a major topic under 
the umbrella of Health Technology Assessment National 
Program. Intensive safety monitoring of new therapies 
and risk management activities are work-streams of 
utmost importance and part of ongoing 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 Usage 
Program will act in the discovery of inter-individual 
and pathogen genetic variations that account for 
therapeutic failure and/or adverse drug reactions. We 
will continue to monitor drug activity and resistance in 
HIV infected individuals in the PALOPs. Furthermore, 
we will continue to test the antimicrobial activity of new 
compounds produced in Portugal and abroad with the 
final aim of identifying better drugs to treat and prevent 
infectious diseases.

The Drug Usage Program has already been 
contributing with input across a number of National 
Health Authorities 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 INFARMED. 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 participating 
groups of Pharmacoepidemiology & Social Pharmacy 
and HIV Evolution, Epidemiology and Prevention. We 
highlight here strategic collaborations with the IMI, 
EMA, and European Network in Pharmacovigilance.



5958 Annual Report 2016 Research Highlights

NUNO TAVEIRA
PhD (1996) in Pharmacy (Microbiology), 

Faculdade de Farmácia, Universidade de Lisboa.
Associate Professor, Instituto Superior de 
Ciências da Saúde Egas Moniz, Caparica.

PREVIOUS AND CURRENT RESEARCH  We jointly ana-
lyzed datasets describing the epidemic and spatial spread 
of Yellow Fever Virus (YFV) in Angola and the Democratic 
Republic of Congo (DRC), vector suitability, human demog-
raphy and mobility in Central Africa in order to understand 
and predict the expansion of YFV (Kraemer et al., 2016). Early 
spread of YFV was characterized by fast exponential growth 
and spatial expansion from Luanda and was positively 
correlated with high population density (Figure 1). A model 
that captured both human mobility and vector suitability 
successfully discriminated districts with high risk of invasion 
from others. We also evaluated the role of Angola in the ini-
tial spread of the HIV-1 pandemic and found that the initial 
migrations of HIV-1 out of Kinshasa were directed to Angola, 
occurring as early as to Brazzaville and other cities within 
DRC (Pineda-Peña et al., 2016; Bártolo et al., 2016). 

We found that the Env glycoprotein in almost half of the 
primary HIV-2 isolates exhibits anti-BST-2 activity (Chen et al., 
2016). A single amino acid change in the ectodomain of the 
TM subunit (T568I) was sufficient to confer anti-BST-2 activity 
to an inactive Env variant. 

We developed a new peptide termed 2P23 that potently 
inhibits diverse subtypes of HIV-1 isolates, T-20-resistant 
HIV-1 mutants, and a panel of primary HIV-2 isolates and 
HIV-2 mutants (Xiong et al., 2016). 2P23 has high potential to 
be further developed for clinical use. 

Finally, we developed a data-driven web service, termed 
geno2pheno[coreceptor-hiv2], for the prediction of HIV-2 
coreceptor usage from the V3 loop of the HIV-2 glycopro-
tein and used it to identify novel discriminatory features 
of X4-capable variants (Dorring et al., 2016). The tool can 
aid clinicians in deciding whether coreceptor antagonists 
such as maraviroc are a treatment option and enables 
epidemiological studies investigating HIV-2 coreceptor 
usage. geno2pheno[coreceptor-hiv2] is freely available at  
http://coreceptor-hiv2.geno2pheno.org.

HIV EVOLUTION, 
EPIDEMIOLOGY AND 

PREVENTION

Number of cases in Angola and geographic 
spread of the epidemic. (A) Epidemic curve 
for suspected and confirmed cases in 
Angola and Luanda from Dec 1, 2015, to 
Aug 25, 2016. (B) Fit of exponential growth 
during the early phase of the epidemic. (C) 
Number of districts affected during each 
week over the course of the outbreak. 
Adapted from Kraemer et al., 2016.
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FUTURE PROJECTS AND GOALS  In Angola, we will conclude 
the assessment of M. tuberculosis population structure and drug 
resistance profiles; we will determine the prevalence of vertical 
transmission of HIV-1 using a newly developed DNA PCR-based 
method; we will characterize the neutralizing antibody response 
in HIV-1 infected adults; finally, we will try to characterize the 
molecular evolution of the YFV during the 2016 epidemic. In pre-
vention research we will finally test the efficacy of the microbicide 
gel containing the P3 peptide in humanized mice. In a different 
line of research we will test the neutralizing potential of a new 
HIV-1 vaccine in rabbits.



6160 Annual Report 2016 Research Highlights

FERNANDO FERNANDEZ-LLIMOS
PhD (2003) in Pharmacy, Universidad de 

Granada, Espanha.
Assistant Professor, Pharmacy Practice.

PREVIOUS AND CURRENT RESEARCH  A major research 
line for PEPSocPh is medicines information, both for 
patients and for professionals. Concerning medicines use 
by the population, the quality of medicines package inserts 
was evaluated from a graphical perspective and also from 
a legibility approach (Int J Clin Pharm. 2016;38(4):888-98; 
Heatlth Info Libr J. 2016;33(2):121-39). Regarding medicines 
information addressed to professionals, the role of pharma-
ceutical industry in problem-solving information requests 
was evaluated, using the case of cold-chain disruptions (Eur 
J Hosp Pharm. 2016;23(2):96-9).

PEPSocPh continued gathering evidence of the impact of 
clinical pharmacy services on patients’ medication out-
comes. Theoretical frameworks explaining the influence 
like professional-patient relationship (Patient Educ Couns. 
2016;99(3):339-47) or the fundamentals of implementation 
science (Am J Health-Syst Pharm. 2016;73(3):156-64) were 
explored. As a first step to service implementation, PEPSocPh 
participated in multi-country two needs assessment pro-
cesses: patient safety during medicines prescription and 
administration (Int J Clin Pharm. 2016;38(2):362-73), and 
European clinical pharmacists’ opinions about their roles and 
responsibilities (International Journal of Clinical Pharmacy. 
2016;38(6):1445-56). From a practical point of view, clinical 
pharmacy services on patients with asthma studied the 
outcome set used (Eur Resp J. 2016;47(4):1134-43), or the 
role of the pharmacists on OTC medicines (Acta Med Port. 
2016;29(9):542-548). As a basic requirement to enhance the 
role of the pharmacists in patient care, educational activities 
became a research target of PEPSocPh. First, comparing 
European and U.S. undergraduate pharmacy curricula (Am J 
Pharm Educ. 2016;80(5):12), describing the educational con-
tents needed (Pharm Care Esp. 2016;18(1):28-42), and finally 
entering in specific elements that should be thoroughly 
developed in healthcare professionals’ education (BMC  
Med Educ. 2016:16).

PHARMACOEPIDEMIOLOGY
AND SOCIAL PHARMACY

Percentage of credits/hours for other 
course (basic biomedical sciences, basic 
pharmaceutical sciences and others) out of 
the total credit/hours of mandatory courses 
(boxplot: boxes represent the interquartile 
range (IQR); error lines represent 1/ 1.5 
times the IQR; circles represent outliers). 
(Am J Pharm Educ. 2016;80(5):12)
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The use of network meta-analysis as a novel tool to evi-
dence gathering continued producing enlightening results 
(Core Evid. 2016;11:49-61).

FUTURE PROJECTS AND GOALS  For 2017, we established 
the following objectives:

1. To deepen the social relevance of the profession in the present 
healthcare system and society. 
2. To explore the elements associated with a successful imple-
mentation of clinical pharmacy services. 
3. To deepen on the network meta-analysis as a technique to 
gather evidence of new medicines.
4. To further explore the quality of assignment of pharmacy- 
related Medical Subject Headings.
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visible/UV absorbance modules and dual injector sys-
tem 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, rou-
tinely determining the role of transgenes and the 
cytotoxic and cytoprotective activities of synthetic 
and natural compounds in multiple 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 and Rui Silva

The Cell Culture Facility comprises dedicated cell 
culture rooms equipped with the required environ-
ment 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 
mammalian cell lines.

Consists of laminar flow hoods (Esco, Class II Type 
A2), CO2 incubators (Hera Cell), inverted micro-
scopes (Zeiss) coupled to an imaging system (Leica), 
and support equipment (centrifuges, 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 Multidrop Combi 
Reagent Dispenser (Thermo Scientific) for 6 to 1536-
well plates; GloMax®-Multi+Microplate Multimode 
Reader (Promega), accepting 6 to 384-well plates, 
and accommodating luminometer, fluorescence, and 

CELL CULTURE 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 
personnel and environmental exposure to poten-
tial hazardous agents according to European and 
Portuguese legislation. All users must undergo spe-
cific biosafety level 3 training, and must follow strict 
rules and guidelines 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 regu-
lar incubator, two benchtop centrifuges (Eppendorff), 
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

The Animal Facility is a conventional facility for the 
housing of laboratory rodents licensed by the National 
Authorities Direção Geral de Alimentação e Veterinária. 
Personnel and users are certified researchers accord-
ing 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 proce-
dures (small surgeries and dissections). Metabolic 
cages are also available. Support rooms are used for 
cleaning, washing 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 ANIMAL FACILITY
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RADIOISOTOPE FACILITY
The Radioisotope Facility (gamma and beta emis-
sion) follows strict rules driven by requirements 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 external entities 
upon request and contract. The physical proximity to 
the Animal Facility enables in vitro and in vivo studies.

Head: M. Luísa Corvo

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 electro-
spray 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 biological 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

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 frag-
ment-based drug design.

Available to external researchers. 

Head: Noélia Duarte 

BIOIMAGING
At iMed.ULisboa there are several resources avail-
able for bioimage acquisition. Both fluorescence 
and bright-field microscopes (Zeiss) with dedicated 
cameras (Leica) and imaging and acquisition systems 
are available within the Cell Culture facility.

The Leica DMi8 Inverted Fluorescence Microscope 
is a new resource at iMed.ULisboa for fluorescence 
imaging. The microscope is equipped with a motor-
ized stage, three dry objectives (5x, 10x and 20x), 
two oil immersion objectives (40x and 63x) and three 
fluorescence filter cubes (blue, green and red), and 
allows several types of image acquisition (2D, z-stack 
and time-lapse).

Head: Liana Silva and Vanda Marques

MOLECULAR BIOSCREENING
Molecular BioScreening is the newest infrastruc-
ture from iMed.ULisboa that offers an innovative 
and integrated approach of cell-based medium- to 
high-throughput assays for screening small mole-
cules (natural or synthetic) and biologics, ultimately 
leading to discovery of new therapeutics. It com-
bines the power of relevant cell models, phenotypic 
screens and live cell functional assays to both model 
disorders and search for drugs to treat disease.

Head: Cecília Rodrigues and Vanda Marques

UNIDADE DE FARMACOVIGILÂNCIA | SUL
This facility provides competencies raging from recep-
tion, validation, analysis and evaluation of suspected 
adverse drug reactions, dissemination of pharma-
covigilance in the Southern 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

COMPUTER ASSISTED DRUG DESIGN
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

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 hyperbilirubin-
emias (Gilbert and Crigler Najjar syndromes), as well 
as for diagnosis and prognosis of various acute and 
chronic liver diseases, and their therapeutic monitor-
ing. The diagnosis and therapy follow-up of inherited 
metabolic disorders is performed through the char-
acterization 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 knowl-
edge 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 tuber-
culosis 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 biotechnological drugs 
and quantification in the blood of therapeutic proteins.

Head: Dora Brites, Isabel Tavares de Almeida and 
José Moniz Pereira
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The PhD Programme in Medicines and Pharmaceutical Innovation 
(i3DU) represents a strong commitment of academia and pharma in 
Medicines and Pharmaceutical Innovation training that meets well-de-
fined standards for high quality international PhD training and is in line 
with the preconized research-innovation-education triangle in Europe. 

i3DU is a joint initiative of two reference universities in Portugal, the 
University of Lisbon (ULisboa) and the University of Porto (UPorto), 
grouping competences and boosting quality in postgraduate training, 
in cooperation with the pharmaceutical industry. The consortium 
involves the Faculties of Pharmacy at ULisboa (FF/ULisboa) and UPorto 
(FF/U.Porto), and the Research Centers iMed.ULisboa at ULisboa, and 
REQUIMTE and IBMC.INEB at UPorto, in close and effective collabora-
tion with Hovione and Novartis as major industry partners. The doc-
toral degree in Pharmacy and Pharmaceutical Sciences are awarded by 
ULisboa and UPorto.

In 2016, the i3DU students co-organized the scientific meeting first joint 
meeting with the iMed.ULisboa Postgraduate Students Commission. 
The Scientific Advisory Board of the i3DU Programme met and discussed 
the challenges and future directions of this FCT 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 uni-
versities, which currently award the PhD degrees that will anchor the 
MedChemTrain program, are internationally recognized institutions 
hosting some of the largest and most reputed schools of science 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 Center 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.

MEDICINAL CHEMISTRY  
PHD PROGRAMME

PHD PROGRAMME IN  
MEDICINES AND  

PHARMACEUTICAL 
INNOVATION

PROGRAMMES
PhD 
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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 professionals working in biological, medical and pharmaceuti-
cal sciences or in engineering schools.

PHD PROGRAM 
IN INTEGRATIVE  

NEUROSCIENCE OF THE  
UNIVERSITY OF LISBON

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, biotechno-
logical, pharmaceutical, and biomedical challenges.

The team includes research groups from INESC Microsystems and 
Nanotechnologies, International Iberian Nanotechnology Laboratory 
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 
laboratories in academia and in industry.

DOCTORAL PROGRAMME 
ADVANCED INTEGRATED 

MICROSYTEMS

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 differ-
ent cities (University of Lisbon, University of Porto and University of 
Coimbra), to provide training through research in state-of-the-art envi-
ronments. 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 clini-
cians, health technicians (advanced analytics, biomedical engineering) 
or biotech entrepreneurs.

MEDICAL BIOCHEMISTRY  
AND BIOPHYSICS  

DOCTORAL PROGRAMM
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The main aims of iMed.ULisboa Postgraduate Students 

Commission (ipSC) are to contribute for the complementary 

formation of postgraduate students of iMed.ULisboa, and 

to stimulate the interaction between the different scientific 

fields of the institute, promoting an investigation of excellence 

focused on the surrounding population needs.

The ipSC contributes to complementary training of post-

graduate students at iMed.ULisboa, promoting bimonthly 

workshops, the Annual Postgraduate Students Meeting, and 

social activities.

iMED.ULISBOA 
POSTGRADUATE STUDENTS 
COMMISSION

2015-2016 iPSC MEMBERS | Pedro Rodrigues; Tânia Genebra - Cellular Function and 

Therapeutic Targeting | Gisela Santos - Neuron-Glia Biology in Health and Disease | 

Adriano Gigante - Molecular Microbiology and Technology | Luís Carvalho; Romina 

Guedes; Patrícia Serra - Medicinal Chemistry | Diana Gaspar - Nanostructured 

Systems for Overcoming Biological Barriers | Tânia Santos - Intracellular Trafficking 

Modulation For Advanced Drug Delivery | Marco Cavaco - Pharmacological And 

Regulatory Sciences | Madalena Cipriano - Chemical Biology and Toxicology.

2016
HIGHLIGHTS

Social Event
iPSC Carnaval Beer Break

DEC

FEV

APR

JUL

SEP

OCT

MAR Workshop
Statistics in Scientific Research

National Event 
Descobre a ULisboa

Annual Meeting
VIII Post-graduate iMed.ULisboa 
Students Meeting

International Event
European Researcher’s Night

Social Event
iPSC Halloween Beer Break

Social Event
Christmas Dinner
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