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At a glance
Project Information

Project Title: 
“ALADDIN”, Α technology platform 
for the assisted living of dementia 
elderly individuals and their carers

Project Objective: 
ALADDIN’s objective is to develop 
a trustworthy and reliable system 
supporting patients with dementia 
and their informal carers in the 
management of the disease from 
home. Based on a set of monitoring 
parameters and measuring scales 
feeding the risk assessment 
component, the system aims to 
early detect symptoms that predict 
decline, avoid emergencies and 
secondary effects and, ultimately, 
prolong the period that patients can 
remain safely cared at home. Informal 
carers are also closely monitored 
by the system whereas additional 
features supporting networking, 
education and cognitive stimulation 
are also integrated.

Project Duration and Timing: 
27 months, started 01.09.2009

Project Funding: 
AAL JP funded project, total budget 
€1,97 million, funding: €1,47 million

Project Partners: 
• Institute of Communication & 
Computer Systems, Greece
• Fraunhofer Institute for Open 
Communication Systems, Germany
• Alma Mater Studiorum – Universita 
di Bologna, Italy
• Psychiatric Hospital of Attica, Greece
• The National Hospital for Neurology 
& Neurosurgery, UK
• Badalona Serveis Assistencials, Spain
• Atos Research and Innovation, Spain
• Aethia Srl, Italy
 

Contact
Main contact name: 
Maria Haritou
Tel:  +30 210 7723893
Email: mhari@biomed.ntua.gr
Web: www.aladdin-project.eu

Assisted Living

Dr. Maria Haritou

Maria Haritou holds an MSc in 
Medical Physics and a PhD in 
Biophysics and Biomedical Eng. 
She has been working for ICCS since 2002, 
currently holding the position of Senior 
Research Scientist. 
From 1992 to present she has been the 
principal investigator or co-investigator 
of more than 40 research projects in both 
basic and applied research in the fields 
of medical informatics, telemedicine, 
modelling of biological processes and 
artificial intelligence in medicine and 
health care. 
Her current interests focus in the design 
and implementation of e-Health systems 
and services and she is the project 
manager of the ALADDIN project.

Dr. Yuri Glickman

Dr. Yuri Glickman is a project 
manager at Fraunhofer 
FOKUS and the technical 
manager of the ALADDIN project.  His 
technical and research background covers 
business process management, SOA, model 
driven engineering, design, prototyping 
and testing of distributed systems.  Yuri 
Glickman was technically leading or 
was actively contributing to numerous 
industrial and academic research projects 
for telecommunication, e-Government and 
e-Health. Yuri is the leader of the German 
QualiPSo Open Source Competence Centre 
and an active member of the international 
QualiPSo community. His current research 
interests focus on developing innovative 
cloud-based services for public organizations.

“The brief was to design a user-friendly 
system that’s affordable and makes use of 
familiar technology where possible,” says 
Dr Yuri Glickman, ALADDIN’s technical 
manager, based at the Fraunhofer Institute 
for Open Communication Systems (FOKUS) 
in Berlin. 

“We looked at various options but many 
were ruled out for being too complex or 
expensive. So now we have a simple 
ALADDIN application on a 30cm touch-
screen that can also be operated by mouse 
and keyboard if preferred. It works via the 
Windows operating system – the most 
common in the world – but it doesn’t have 
to be the latest version of Windows.” The 
only other devices the patient needs to use 
are familiar objects like a traditional blood 
pressure armband, for example, or a 
pedometer that connects via USB to their 
computer and automatically uploads data 
about their walking patterns – a good 
indication of changes in behaviour.” 

Dr Glickman also highlights another 
challenge with such eHealth systems. “It’s 
about getting the balance right between 
accurate clinical analysis, privacy and 
usability,” he says. “So the system requires 
a username and password for the carer or 
patient but, following feedback from users, 
patients can enter the cognitive games area 
without this authorisation. Carer and 
patient have separate social network areas 
too, so each can speak freely about their 
concerns away from the other. The system 
doesn’t get too demanding on the carer for 
information either – even if they miss a day 
– but it does make sure it is filled in 
correctly – and it does notify the clinician 
if there are perceived changes in behaviour 
or physical condition.”

The ALADDIN project has been made 

possible through a multi-disciplinary 
collaboration of eight European partners 
across Greece Germany, Italy, Spain and 
the UK, drawn from research institutes and 
medical companies. 

A pilot project of the system began in 
May this year, with around 40 patients 
across Greece, Spain and the UK, measured 
against a control group of non-ALADDIN 
subjects. “It’s too early for results yet, but 
we hope to evaluate the pilot project by the 
end of this year,” says Dr Haritou. 

So what are Dr Haritou’s hopes for the 
evaluation? “We’ll be looking to see, from 
patient, carer and clinician feedback, 
whether ALADDIN is user friendly, 
affordable, beneficial and clinically safe 
and effective,” she says. “If it’s not accurate 
then clinicians won’t use it - and if it doesn’t 
reassure the carer that the patient is being 
taken care of too, then they won’t use it 
either. But if it proves successful, I hope it 
can be rolled out across health systems in 
Europe.”

Dr Glickman has similar hopes for the 
project. “As someone who helped to design 
the system, I’m looking forward to the 
usability element. 

“Because if it feels too much like hard 
work, the patients and carers won’t adopt it. 
But if the evaluation proves that we have an 
accurate, accessible system that’s  
financially sustainable for patients and 
health providers, then we have taken an 
important step forward in healthcare – 
especially as the system is designed to be 
adaptable for other informational content 
and can be used with mobile devices such 
as tablet devices or with a standard 
computer. We hope that this could even 
become a model for managing other 
conditions remotely too.” ★
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Professor Paul Fowler tells Josh Howgego how the REEF project is beginning  
to make sense of how the myriad chemicals we are exposed to in daily life  
impact human female fertility.

If you’re anything like me, whenever 
you pick up an apple to eat, you’ll give it a 
quick wash. It’s probably not going to do 
you too much harm if you don’t, but – well 
– it’s best to be on the safe side. You never 
know what chemicals it has had on it. 

This everyday uncertainty is a 
microcosm of a wider problem. In general, 
scientists have little idea of how the diverse 
cocktail of low level environmental 

chemicals (ECs) we are continuously 
exposed to impacts our bodies. The 
Reproductive Effects of Environmental 
chemicals on Females (REEF) project, led 
by Professor Paul Fowler of the University 
of Aberdeen, UK, is one group trying to 
understand how these chemicals might be 
affecting human health.

There is a growing body of evidence that 
infertility in males is linked to ECs. 

Specifically, Testis Dysgenesis Syndrome 
(TDS) seems to have links with specific 
ECs, and can cause abnormally formed 
genitalia, low sperm counts and 
consequential infertility in males. And the 
occurrence of male reproductive disorders 
in general is on the rise. 

‘In Denmark, for example,’ says Fowler, 
‘the latest figures suggest that about half of 
young men have sperm counts that are 

Fertile ground
for investigation

Healthcare
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The University of Szeged is one of Europe’s leading research centres, with more than 200 programmes 
currently under way in 19 doctoral schools, all producing applied and basic research success in areas as 
diverse as computer science and medicine to environment and laser physics

Szeged – a centre of 
research excellence

The University of Szeged, Hungary is 
renowned for its rich traditions and high 
prestige among Hungarian higher 
education institutions, and its mission is 
to offer high-quality education at the 
levels of Bachelor’s, Master’s, doctoral 
(Ph.D), higher-level vocational and 
postgraduate specialist training 
programmes. The institution’s 12 faculties 
- encompassing a wide range of areas, 
such as humanities, social sciences, 
natural sciences, engineering, computer 
science and arts - provide high-quality 
education based on the results of current 
scientifi c research, and the institution 
offers recognised degrees for the nearly 
30,000 students of the university who 

attend more than 200 different academic 
programmes. 

The spiritual/cultural predecessor of the 
institution was founded in Cluj-Napoca in 
1581. The university, which opened in 
Szeged in 1921, can pride itself on having 
the Nobel Prize winner scientist Albert 
Szent-Györgyi; and the institution is still 
widely acknowledged as a key actor in 
national and international research. As 
the University of Szeged has international 
relations all over the world, it serves as an 
international meeting point: almost 2,000 
foreign students arriving from nearly 40 
distinct countries attend it annually. 
Since 1985, foreign language programmes 
at Master’s and Ph.D levels have been 

available for those who seek high quality 
education.    

The University of Szeged is one of 
Hungary’s scientifi c and cultural centres 
and in the past 90 years the institution 
has become inseparable from its host city 
which has 170,000 inhabitants. The 
concepts of sustainability, environmental 
and social responsibility are of great 
importance in the strategies, decision-
making processes and investments of the 
University of Szeged, so it is not by chance 
that according to an international 
ranking, the University of Szeged is the 
greenest university in the region. The 
success of the institution, which also 
considers the utilisation of renewable 

Rector’s Offi  ce, University of Szeged, Hungary

University Focus
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approaching the sub-fertile level. It is 
pretty shocking.’

Female fertility is different
It’s relatively easy to measure fertility in 
males – you just count the sperm in a 
sample – and so progress in research which 
relates ECs to TDS has moved steadily 
forward. But for women, assessing fertility 
is much more difficult. In females, hormone 
levels fluctuate during the menstrual 
cycle, and there is still no single simple 
method for counting eggs in living females. 
REEF is hoping to address the imbalance of 
knowledge by improving our knowledge of 
how ECs affect female reproductive health.

The key questions
A startling and key observation occurred 
when scientists noted that particular types 
of long-lived ECs accumulate at higher 
levels in foetal than in maternal tissues. 
Di-2-ethylhexylphthalate (DEHP) and 
certain polychlorinated biphenyls (PCBs) 
are known to act in this way, but there may 
be others. These compounds are widely 
used in consumer goods and include 
chemicals such as plasticisers and coolants, 
and so we come into contact with them all 
the time.

‘Part of the issue is that we are exposed 
to very complex mixtures of chemicals’ 
explains Fowler. ‘There’s considerable 
evidence that these mixtures have a greater 
biological effect than you would expect 
from just adding up their individual 
potencies. But we – and others – are 
convinced that phthalates are of particular 
concern.’

With this in mind REEF has set out to 
shed light on these hugely complex 
biological questions. The project’s 
consortium of research groups from four 
countries (UK, France, Germany & Italy) 
wants to know, once accumulated, do 
DEHP and PCBs affect the development of 
foetal ovaries? 

The project is also looking to find out if 
the effects of ECs get passed down through 
generations. Worryingly, since all the egg 
cells a female will ever produce are formed 
after just six months in the womb, the next 
generation may be affected before the 
mother is even born. Another, still 
controversial, issue is epigenetic changes 
– changes in methylation of the DNA – may 
mean that exposure of mothers to ECs 
could affect their offspring for the next 
two generations – and if there are trans-
generational effects, maybe even the third 
and fourth.

REEF also has a broader goal - to learn 
more about if and how ECs in general pose 
a threat to the developing human foetus. 
There is a reason why we don’t know more 
about how ECs affect health though. It’s a 
hugely complex issue. For a start, we don’t 
know how many individual ECs might 
interact with the body. Some ECs are 
endocrine disruptors, which means they 
have an effect on one or more of the 
hormone systems of the body. But a 
chemical can produce this effect in a 
multitude of different ways. It could bind 
to a hormone and act like the hormone; 
both are potentially damaging. Equally, an 
EC can interact with the receptors, which 
recognise hormones, by blocking them or 
prodding them to behave in a different way 
upon sensing the chemical messages. 

Simply making measurements of how 
hormone levels are affected upon exposure 
to ECs is not enough either. ‘One issue is the 
genotype of the mother,’ says Fowler, ‘some 
people are more susceptible to chemicals 
than others. That might be due to small 
differences in the genes coding their liver 
enzymes, resulting in less efficient 
breakdown of ECs, for example. Some ECs 
are perhaps not endocrine disruptors at all, 
but can have effects on reproductive health 
through other pathways. All this 
complexity means that incredibly detailed 
studies need to be completed before 
conclusions can be drawn.

Eventually, a combination of studies in 
this field could lead to the identification of 
specific chemicals which are doing the 
human population serious harm. But from 
another perspective, they’re actually 
helpful additives, widely used in consumer 
goods. When scientists recommend that 

the use of a particular compound should  
be scaled down it could present economic 
challenges for industry. ‘It would be very 
important for any ban to be based on solid, 
good quality data,’ says Fowler, ‘some of 
these chemicals would be very expensive 
to ban and it could well be that a chemical 
that has an effect on a mouse has no effect 
on a human. That’s why we’re referring our 
sheep and mouse models back to humans.’

These are big questions with potentially 
huge impacts on public life. If ECs are 
having serious impacts on reproductive 
health, those effects could be long lasting 
and extremely serious. As Fowler says ‘this 
issue is something that needs to be looked 
at really closely – and that is expensive 
and difficult.’

A real-life simulation
A lot of previous work on EC toxicity has 
looked at injecting or administering single 
(or just a few), specific, environmentally 
persistent chemicals into organisms and 
measuring the short-term effects. Although 
useful, this approach fails to replicate the 
way in which we are exposed to chemicals 
in real life. The approach of the REEF 
project is longer term, more comprehensive 
and far more representative of how humans 
really experience ECs. 

REEF is using sheep fed on pastures 
which have been fertilised with solid 
pellets made from processed sewage sludge 
to model real-life human exposure to ECs. 
The sewage sludge contains all the nitrogen 
the grass needs to grow healthily, but also 
throws in a dose of pollutant chemicals. 
Since sewage contains, of course, human 
waste as well as agricultural and industrial 
run-off, this material provides an 
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cycle, and there is still no single simple 
method for counting eggs in living females. 
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A startling and key observation occurred 
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Di-2-ethylhexylphthalate (DEHP) and 
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are known to act in this way, but there may 
be others. These compounds are widely 
used in consumer goods and include 
chemicals such as plasticisers and coolants, 
and so we come into contact with them all 
the time.

‘Part of the issue is that we are exposed 
to very complex mixtures of chemicals’ 
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evidence that these mixtures have a greater 
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from just adding up their individual 
potencies. But we – and others – are 
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generation may be affected before the 
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know how many individual ECs might 
interact with the body. Some ECs are 
endocrine disruptors, which means they 
have an effect on one or more of the 
hormone systems of the body. But a 
chemical can produce this effect in a 
multitude of different ways. It could bind 
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recognise hormones, by blocking them or 
prodding them to behave in a different way 
upon sensing the chemical messages. 

Simply making measurements of how 
hormone levels are affected upon exposure 
to ECs is not enough either. ‘One issue is the 
genotype of the mother,’ says Fowler, ‘some 
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than others. That might be due to small 
differences in the genes coding their liver 
enzymes, resulting in less efficient 
breakdown of ECs, for example. Some ECs 
are perhaps not endocrine disruptors at all, 
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through other pathways. All this 
complexity means that incredibly detailed 
studies need to be completed before 
conclusions can be drawn.

Eventually, a combination of studies in 
this field could lead to the identification of 
specific chemicals which are doing the 
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another perspective, they’re actually 
helpful additives, widely used in consumer 
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be scaled down it could present economic 
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important for any ban to be based on solid, 
good quality data,’ says Fowler, ‘some of 
these chemicals would be very expensive 
to ban and it could well be that a chemical 
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issue is something that needs to be looked 
at really closely – and that is expensive 
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looked at injecting or administering single 
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persistent chemicals into organisms and 
measuring the short-term effects. Although 
useful, this approach fails to replicate the 
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Prof Fowler graduated in 1982 
(1st Honours Zoology) at the 
University of Aberdeen, completing 
his PhD in 1986. After post-doctoral 
and academic posts, in 2006 he 
moved to the Institute of Medical 
Sciences (remaining in Aberdeen), 
as chair in Translational Medical 
Sciences. Over the last decade his 
research has focused on endocrine 
disruption of fetal development in 
humans and animals.

Prof Paul A Fowler
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Project Information

Project Title: 
REEF: Reproductive Effects of 
Environmental chemicals in Females

Project Objective: 
To determine effects of ECs, including 
those in sewage sludge, on the foetal 
ovary during critical developmental 
windows, also establishing effects 
of environmental concentrations 
of DEHP and PCBs on female 
development. We also aimed to 
establish any transgenerational 
effects of ECs on female development 
and to integrate human and animal 
models. 
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accurately constituted cross-section of the 
ECs to which the contemporary human 
population are routinely exposed. Sheep fed 
on nearby pastures fertilised with inorganic 
fertilisers form the control group.

Mice are also used as models, and in this 
case the research also aims to determine how 
the effects of ECs are expressed across 
generations. Since mice reproduce more 
quickly than sheep, potential 
transgenerational effects are easier to study 
in this model. In the mouse model EC-
exposure caused metabolic changes closely 
related with normal fertility, as well as 
affecting reproduction directly. These 
findings show that DEHP may also act as an 
obesogen (something that makes an 
individual fatter).

Working with these two animal models, 
REEF has already uncovered some key genes 
that are altered in the EC-exposed animals, 
but not in the control groups. ‘Some 
developmentally important genes are 
affected’ says Fowler, emphasising that the 
details are soon to be published in full. Once 
the team have leads as to which genes and 
pathways are being affected in animals they 
can look at the analogous cascades in 
humans.

They do this by looking at human foetuses 
that have been electively terminated between 
three and six months of pregnancy. This is 
the stage where the future reproductive 
capacity of the female foetus is determined. 

All of the primordial follicles – the earliest 
stage of cell clusters enclosing the eggs – a 
woman will ever possess are formed during 
this second trimester of pregnancy. Fowler’s 
team have gained new insights into the genes 
that help control the production of primordial 
follicles and can now study how these 
currently poorly understood processes are 
affected by exposure to ECs.

Although all humans are exposed to ECs 
regularly, the REEF team have also 

investigated the effects of how smoking can 
affect foetal reproductive health. Maternal 
cigarette smoking is another useful model of 
the EC landscape since it is one of the few 
defined adverse chemical exposures in 
pregnant women. The researchers investigate 
genes that have been identified as sensitive 
to chemicals in the animal studies in order to 
see whether they are also affected by 
cigarette smoke exposure in the human 
foetus.

The beginning of the end?
The REEF project draws to a close at the 

end of October 2011, having reached the end 
of its 42 month, €2.9 million European 
Commission funding period. Importantly, 
the project has shown that the timing of 
exposure to ECs during development affects 
how severely the foetus is affected. PCBs and 
DEHP have also been shown to adversely 
affect ovaries in mice, and other ECs have 
been proven to have negative effects on 
foetal ovaries, especially during the crucial 
stage when primordial follicles are being 
formed. 

The broad conclusions from REEF can be 
summarised as follows. The effects of 
mixtures are not the sum of isolated 
chemicals, and that these effects depend on: 

* Stage of gestation
* The organ in question (ovary, pituitary,  

      mammary gland)
* The sex of developing fetus 
* The class of chemical(s) under  

      investigation.
As the consortium collates the data from 

the project and publishes its conclusions, a 
picture emerges which depicts the female 
reproductive health as extremely sensitive to 
the chemicals that we eat, breathe or rub in 
to ourselves on a daily basis. More data are 
needed, of course, but REEF has succeeded in 
pioneering a path to understanding this 
complex yet vital, area of science. ★

Left: A ewe with her lambs on a 
sewage-sludge fertilised pasture.

Right: Micrograph of a human 
foetal ovary at 19 weeks of 
pregnancy.
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