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Simpósio CEIC 2016
Ensaios Clínicos: novos desafios, papel social e centros de ensaio

09h00 Abertura Secretariado 

09h30 – 09h45 Sessão de Abertura
Sessão de Abertura presidida por S.E. o Ministro da Saúde, 
Adalberto Campos Fernandes 

Presidente do Conselho Diretivo do INFARMED, I.P., 
Henrique Luz Rodrigues 

Presidente da Comissão de Ética para a Investigação 
Clínica, Alexandre Quintanilha

09h45 – 10h30 Conferência de Abertura
Moderação: Alexandre Quintanilha
Mitochondrial Replacement Therapies
Mary Herbert, Inst. Genetic Medicine, Newcastle University, 
UK

10h30 – 11h00 Café

11h00 – 13h00 Sessão 1 - Novas Fronteiras nos Ensaios Clínicos
Moderação: Ana Espada de Sousa (CEIC, IMM) e António 
Lourenço (CEIC, ARSLVT) 

Terapias Celulares com Células Estaminais
Perpétua do Ó, Presidente da SPCE-TC

Vírus e Outros Vetores em Ensaios Clínicos
Ana Paula Pego, INEB i3S, Universidade do Porto

Translação Clínica de Terapias Celulares 
Lino Ferreira, Faculdade de Medicina, Universidade de 
Coimbra

Data Mining em Ensaios Clínicos
Sérgio Matos, IEETA, Universidade de Aveiro

13h00 – 14h30 Almoço Livre

14h30 – 16h00 Sessão 2 – O Papel Social dos Ensaios Clínicos

Moderação: Maria Alexandra Ribeiro (CEIC, Nova Medical 
School) e Jorge Penedo (CEIC, Cirurgião do CHLC)

O Direito à Divulgação e Informação: a perspetiva dos 
doentes

Pedro Silvério Marques, GAT - Grupo de Ativistas em 
Tratamentos

O Dever de Divulgar e Informar: RNEC 
Helder Mota Filipe, INFARMED, I.P. 

Contributo para uma Efetiva Melhoria em Saúde
João Oliveira, Diretor Clínico do IPO Lisboa 

16h00 – 16h30 Café

16h30 -18h00 Sessão 3 – Os Centros de Ensaio / Estudos Clínicos

Moderação: Fátima Vaz (CEIC, IPO Lisboa) e Carlos 
José das Neves Martins (Presidente do Conselho de 
Administração CHLN-HSM)

Responsabilidade Ética das Instituições
António Faria Vaz, Presidente da CES da ARSLVT

Ensaios Clínicos em Centros Públicos versus Centros 
Privados
Nuno Sousa, ICVS, Universidade do Minho

Identificação e Seleção de centros. Recrutamento de     
Participantes 
Raquel Reis, Apifarma (GT Investigação Clínica)  

18h00 – 18h15 Encerramento 
Alexandre Quintanilha     

Vírus e
Outros Vetores

em Ensaios Clínicos

Ana Paula Pêgo
nBTT – nanoBiomaterials for Targeted Therapies

INEB – Instituto de Engenharia Biomédica
I3S – Institute of Research and Innovation in Health 

apego@ineb.up.pt

Lisboa – Novembro 22, 2016

Multidisciplinary approach to disease:
From basic science to translation

2. 
MECHANISMS 
UNDERLYING 

DISEASE

3. NOVEL 
PREVENTIVE, 
DIAGNOSTIC AND 
THERAPEUTIC 
STRATEGIES

1. 
MOLECULAR 
& CELLULAR 
BASIS OF 
LIVING 
SYSTEMS 
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Develop	"smart"	biomaterials,	
designed	at	the	nanoscale	
with	controlled	architectures	
and	functionalities,	to	provide	
the	required	signals	to	
promote	tissue	function	and	
repair.

Gene	Therapy
nucleic	acid	delivery
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From	DNA	to	Protein

http://slideplayer.com/slide/4194156/

mRNA

DNA

Protein

Gene therapy

Nucleic Acids as therapeutic agents

Strategy that can provide the genetic
information required to produce specific
therapeutic proteins, increase their overall
expression levels or downregulate its
expression in target cells, thus correcting
or modulating specific pathologies
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Gene Therapy

Gene transplantation to patients with a gene deletion

Gene correction to revert specific mutation in the gene 
of interest

Gene augmentation to enhance expression of a gene of 
interest

Gene ablation for targeted inhibition of gene expression

Protein expression ablation

Targeted killing of specific cells by introducing a killer 
gene

Delivery of viral or bacterial genes as a form of 
vaccination
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Gene	
Therapy

DNA

siRNA

AON TRANSLATING CHITOSAN TO CLINICAL DELIVERY OF NUCLEIC ACID-BASED DRUGS   
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 In order to overcome the endosomal barrier (see  Figure 2a ), 
conjugation of imidazole to chitosan has been explored to 
improve chitosan buffering capacity and endosomal escape.  26 , 27   
The introduction of hydrophobic moieties into the polymer 
backbone also led to more effi cient endosomal escape  28   along 
with improvement of pDNA condensation capacity due to 
enhanced interaction between tethered hydrophobic domains 
and nucleic acids. Thiolation of chitosan also resulted in 
improvement of pDNA protection against degradation and 
formation of more stable complexes via establishment of 
disulfi de bonds between chitosan chains. Additionally, in the 
reductive environment of the cytoplasm, there is an enhanced 
dissociation of pDNA from the polymer resulting in enhanced 
transgene expression.  29 , 30   Finally, an amphiphilic modifi cation 
of chitosan has also been attempted. Hydrophobic modifi cation 
of chitosan with linoleic acid led to improved endonuclease 

protection ability, promoting cell binding and enhanced 
pDNA dissociation. Contrarily, introduction of poly(beta-
malic acid) via ester bonds led to enhanced water solubility, 
minimized nonspecifi c protein adsorption, and facilitated 
pDNA unloading, resulting in an overall improved transfec-
tion effi ciency.  31   

 As an alternative to chitosan backbone modifi cation, 
the preparation of ionically cross-linked chitosan-TPP (tri-
polyphosphate) nanoparticles was also proposed.  32   Such 
systems were found to improve stability, achieving com-
parable gene expression levels to other effi cient transfection 
agents. A more advanced system combines chitosan, TPP, 
and an additional poly/oligosaccharide such as hyaluronic 
acid  33   or beta-cyclodextrins.  34   

 While non-viral vectors can associate with most cell types 
via nonspecifi c binding to the cell surface, specifi c targeting 

  

 Figure 2.      Schematic representation of the internalization of 
chitosan-nucleic acid nanoparticles and mechanisms of action 
of the different nucleic acids commonly used in gene therapy. 
After internalization, nanoparticles are traffi cked along the 
endosomal network. Endosomes can mature into lysosomes via 
luminal acidifi cation and recruitment of degradative enzymes, 
which target the vesicle contents for degradation. In order to 
access cytoplasmic or nuclear targets, nanoparticles must be 
capable of escaping from the endolysosomal pathway and 
make the nucleic acid of interest available. The three schemes 
present the mechanism of action of (a) plasmid DNA (pDNA)—
double-stranded DNA, (b) small interference RNA (siRNA)—
short, double-stranded, synthetic RNA, and (c) single-stranded 
oligonucleotides (ssONs). Note: mRNA, messenger RNA; 
RNase H, endoribonuclease H; miRNA, microRNA.    
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vector

vector vector

Pêgo AP	et	al.	MRS	
Bulletin.	39:60-70	(2014)
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https://en.wikipedia.org/wiki/Nucleic_acid
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http://www.vision-research.eu/index.php?id=906
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Severe Combined Immunodeficiency 
Disorder (SCID)
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Gene therapy setbacks

In 1999, gene therapy suffered a major setback with the death of 18-year-
old Jesse Gelsinger. Jesse was participating in a gene therapy trial for 
ornithine transcarboxylase deficiency (OTCD). He died from multiple 
organ failure 4 days after starting the treatment. His death is believed to 
have been triggered by a severe immune response to the adenovirus 
carrier.
Another major blow came in 2003, when a second child treated in a 
French gene therapy trial had developed a leukemia-like condition. Both 
this child and another who had developed a similar condition in August 
2002 had been successfully treated by gene therapy for X-linked severe 
combined immunodeficiency disease (X-SCID)
In 2007 a patient died who was receiving systemic immunosuppressive 
therapy for rheumatoid arthritis and who was enrolled in a gene-therapy 
trial. This trial was designed to evaluate intra-articular delivery of a tumor 
necrosis factor α (TNF-α) antagonist, through an adeno-associated virus 
(AAV) type 2 delivery system, for inflammatory arthritis. 
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http://en.sibiono.com/

This	virus	(adenovirus)	is	designed	to	treat	
patients	with	tumors	which	have	mutated	
p53	genes.
Gendicine was	approved	in	2003	by	the	
Chinese	State	Food	and	Drug	Administration	
to	treat	head	and	neck	squamous	cell	
carcinoma.

The first products…
… GendicineTM

Approved	in	
China	in	2003
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The first products…
… Oncorine®

http://www.sunwaybio.com.cn/en/product.html

The multi-center, open, randomized and parallel controlled clinical 
study with squamous cell carcinoma of head & neck and 
esophagus showed that curative effect of oncorine® (AAV-5) 
combined with chemotherapy was superior to chemotherapy alone 
with good safety profile.
Promising data was noted for oncorine® in clinical studies of lung 
cancer, liver cancer, pancreatic cancer and malignant effusion.

Marketed	
since	2006	in	
China
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The first products…
… Glybera®

Approved	in	
Europe	since	
2012	– used	once	
after	approval
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The first products…
…Imlygic® FDA	and	EMA	

aproved (2016)
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Clinical trials in 
Portugal

• 5 ongoing trials involving antisense drugs
• Safety = 1
• Phase 2/3 = 2
• Phase 3 = 2

• Familial Amyloid Polyneuropathy (FAP) (liver; 
reduce the production of transthyretin)

• Familial Partial Lipodystrophy (liver; reduce apoC-
III protein production and to lower triglycerides to 
treat patients with dyslipidemia)

• Crohn’s disease (gut; reduce Smad7 protein levels)

J.	Clin Lipidol 2010;	4:350

Information obtained @ https://www.clinicaltrialsregister.eu/ctr-search/search
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Specific 
endocytosis

Retrograde 
transport

Endosome escape

Cell survival
Regeneration

Gene	therapy
Viral	vs non-viral	vectors

http://www.provitastore.com/
pag.php?id=199940
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Chitosan-based nanoparticles
- Natural	polymer

- Biodegradable

- Biocompatible

Tetanus Toxin C-fragment (HC)

Tetanus toxin
C-fragment (HC)

GT1b	ganglioside

- Non-toxic

- High affinity to	GT1b	gangliosides

(glycosphingolipid )

- Retrogradly transported

Peripheral administration
- Minimally	invasive		

- Clinically	relevant

TMC,	40	kDA,	16%	DA,	38.8%	DQ	
(fungal	origin,	provided	by	Kytozyme )

A
11
/0
0

Slides	removed	by	the	researcher	due	to	unpublished	data.
For	complete	list	of	publications	from	the	researcher	visit:

https://scholar.google.pt/citations?user=rF-q6vMAAAAJ&hl=en&oi=ao
https://www.researchgate.net/profile/Ana_Paula_Pego
http://orcid.org/0000-0001-5169-328X
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Small	
Molecules

Biologics

Cell	&	Gene	
Therapies

Chemical	engineering	
Synthesize	small	molecules	
with	specific	targets	

Protein	engineering	
Develop	optimized	
recombinant	proteins	

Cellular	Engineering	

Safety
Efficiency

A
11
/0
0

Challenges
• Historically developed in academic environment without 

the objective of global commercialization 

• Lack of adequate pre-clinical models and of sensitive 
tools to extensively characterize the product 

• Technology transfer and showing comparability highly 
challenging 

• Technology rapidly outpacing both industrial and 
regulatory questions

• Divergent product classifications/definitions add to 
complexity in migrating through regulatory pathways on 
global level 
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• Cost of therapies potentially quite high – at least 
initially 

• Current health eco-systems
• Are not set up to deliver such complex therapies
• Undervalue gene therapy, reducing incentives to 

develop and market them 
• Not set up to properly fund advanced therapy 

medicinal products (ATMPs), thus limiting access to 
few or no patients 

Challenges
A
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www.ineb.up.pt

INEB
Instituto de Engenharia Biomédica

ENGENHARIA PARA A VIDA
ENGINEERING FOR LIFE

NEURO	TEAM
Isabel	Amaral,	PhD
Pedro	Moreno,	PhD
Vicky	Leiro,	PhD
Sofia	Santos,	PhD
Carla	Gomes,	PhD	student
Cátia Lopes,	PhD	student
Ana	Sadio,	PhD	student
Daniela	Barros,	PhD	student
Ana	Rita	Bento,	PhD	student
Eva	Carvalho,	Technician
Teresa	Rodrigues,	Technician
Ana	Spencer,	MSc	student
Filipe	Oliveira,	MSc	student

FORMER	TEAM	MEMBERS
Hugo	Oliveira,	PhD
Liliana	Pires,	PhD
Joyce	Santos,	PhD	
Daniela	Rocha,	PhD
Marta	Freitas,	PhD
Carla	Moreira,	MSc
Ana	Rita	Ferreira,	MSc
Rita	Silva,	MSc
Tiago	Santos,	MSc
Ismael	Neiva,	MSc
Diana	Leite,	MSc
Miguel	Xavier,	MSc
Patrick	Kennedy,	MSc
Aida	Moreira,	MSc
Joana	Silva,	MSc
João Garcia,	MS
Daniela	Salvador,	MSc
Marisa	Assunção,	MSc

COLLABORATORS
Mónica Sousa	(i3S|IBMC)
Maria	João Saraiva	(i3S|IBMC)
João Relvas (i3S|IBMC)
Mário Barbosa	(i3S|INEB)
Maria	Oliveira	(i3S|INEB)
Pedro	Granja	(i3S|INEB)
Cristina	Barrias (i3S|INEB)
Paulo	Aguiar (i3S|INEB)
Maria	Lázaro (i3S|bIMAGE)
Paula	Sampaio (i3S|IBMC)

Sergio	Simões (CNC,	PT)	/Bluepharma
Domingos Henrique	(IMM,	PT)
Helena	Tomás (U	Madeira,	PT)
Carlos	Duarte	(CNC/PT)

Peter	Hinterdorfer (Linz	U,	Austria)
Jesper Wengel (SDU,	Denmark)
James	Kirkpatrick	(Mainz	U,	Germany)
Herman	Mansur	(UF	Minas	Gerais,	Brasil)
Eva	Chinarro (CSIC,	Spain)
Buchard Schlosshauer (Germany)

Joana	Loureiro,	MSc
Joana	Silva,	MSc
Sara	Sousa,	MSc


