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Why new IT technologies ?

Why we should be so interested

in IT technology ?

Not simply because of smart technologies to be proud of, like 
our last model of smartphones! Our goals are:

� Effective services

� Lower costs

There are many emerging IT technologies helping to do that. 
The real problem is …

there are more technologies

than people able to exploit them!
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Emerging IT applications in Balneology

Today the Information Technology has a huge 
impact in all activities.

But if we search “IT technologies in Balneology” the 
Google result is nearly NOTHING!

What does it mean?

Are IT applications in Balneology not interesting?

NO! It’s just a …

lack of innovation in Balneology!
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The three souls of the Balneology

Now let’s see the 3 core 
components of the 
Balneology:

•Health

•Wellness

•Tourism

In these fields
we can find out
many advanced
applications!
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ICT opening new opportunities

Three features of the emerging technologies foster the 
development of wellness and medical applications:

• user-friendly,

• cost effective and

• less invasive than traditional systems 

ICT enables the balneology structures to broaden their 
wellness and medical care service portfolio, focusing on 
the ability to personalise the customer experience and 
simplifying the access to the service, e.g. via

• periodic controls of body parameters

• wide range of body care interventions.

The broadened range of services will provide the opportunity 
to drive the business expansion and increase the visibility of 
the hydrotherapeutic structures.

The effective exploitation of these technologies will require a 
shift in the present business model and the definition of 
new Communication and Marketing strategies based on 
the offering of preventive medical care and wellness services.



EUROTEAM web technologies & new media 6

ICT applications in Medicine, Wellness and Tourism give the 
Balneology sector a wide range of opportunities to offer new, 
smart and profitable services.

Let’s now present the key technologies suitable for supporting 
the aforementioned evolution trend. 

IoT
Internet

of Things

Big

Data

The most interesting ICT applications

Artificial

Intelligence

Natural

Language

Robotics

Virtual &

Augmented

Reality
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1 - Augmented & virtual reality

The Virtual Reality (VR) is a computer-generated simulation 
of a three-dimensional environment that can allow 
interactions in a seemingly real or physical way. To use it, an 
individual requires special electronic equipments, such as a 
helmet with a screen inside and gloves fitted with sensors.

Augmented Reality (AR) is a composite view of real and 
virtual contents: this technology superimposes computer-
generated images on user's views of the real world.

AR and VR technologies are already applied to several sectors 
ranging from the more traditional game environments to the 
most innovative applications in the Tourism sector and in 
Medicine (surgery, anatomy, neurosciences, X-ray, ...).

Let’s see some application to rehabilitation and wellness that 
are suitable for exploitation in the hydrotherapy sector.
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VR applications to rehabilitation

Niurion - A neuro-motor rehabilitation system, with an 
interactive video game approach, that can be applied to 
medical equipments for rehabilitation and fitness.

The team of rehabilitation specialists (physiotherapists and 
engineers) designs rehabilitation exercises, proposed as 
recreational activities, which effectively treat several motor 
disabilities.

The software and the game environment are based on 
augmented reality and immersive environments, where the 
patient sees himself interacting with virtual objects. Wearable 
inertial sensors capture the patient movements and show the 
interaction effects with these objects.

The patient is involved and motivated in carrying out actions 
and movements, aimed at the progress of the pre-established 
therapeutic path.
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Niurion virtual scenarios
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Robotic applications to rehabilitation

Hunova - An easy-to-use robotic 
aid, can support the physiotherapist 
in the orthopedic, neurological, 
geriatric and rehabilitation fields.

It induces uni/multi-directional 
movement with trajectories, 
velocities and amplitudes set by the 
clinician and controlled by force and 
position sensors.

It allows to perform:

• passive (mobilization), 

• active (with elastic or fluid 
resistances), 

• autonomous and assisted therapy 
(support to complete the exercise 
when the patient needs it).
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3D and AR applications to wellness

Naked - This system that captures a 
3D image of the patient’s body by 
using the Intel Realsense 3d scanning 
technology.

Its scanning technology can make 
accurate body measurements, and 
visualize the body changes on its 
Naked App.

It also tracks the trend of weight and 
volumetric body fat during the 
wellness care period.

The relevant App provides user 
feedback, showing data trends and a 
time-lapse of the fitness journey.
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2 – Internet of Things (IoT)

The IoT allows the user to connect to a central system 
through Internet remote devices and sensors (e.g. personal-
fitness bands, smart thermostats, smartphones). 

IoT main purposes:

• data collection and storage for real-time or further 
processing

• control of remote devices.

IoT unit itself can have local facilities for storing and 
processing data, hence working off-line or accessing on-
request the central data repository.

Its applications open the way to exploit huge sets of 
previously unusable data collected during a long period and to 
develop new sophisticated approaches to manage data, such 
as feeding machine learning systems in the cloud.
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Architecture of a remote monitoring system
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Why use IoT ?

To turn data into actions: Quantified health is the future of 
healthcare because it improves data quality, supplies 
continuous monitoring and allows fast medical intervention.

To promote preventive care: The widespread real-time, 
high fidelity data on each patient will change health care 
approach and prevent diseases.

To advance health care: Huge collected statistical data like 
heart-rate, sleep, perspiration, temperature, and activity give 
feedbacks about care effectiveness.

To improve health management: Care teams can better 
evaluate urgent interventions and priorities, and better 
support home monitoring of chronic diseases. 

To enhance patient satisfaction & engagement: It allows 
better interaction between patients and physicians and gives 
the patient a feeling of greater security.
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IoT hand held devices

Gene-Radar

It is an handheld device, like a smartphone, that 
analyzes blood, saliva and other body fluids and 
reads genetic fingerprints of biological organisms 
through their DNA.

It detects virus infections within 60 minutes through 
its app, allowing early treatment of the detected 
disease.

AdhereTech

A smart pill bottle reminds patients to take their 
pills via automated phone call or text message. 

The bottle sensors and built-in phone chip send 
real-time data to the system. 

Automatic alerts are sent in case of a missed dose: 
sms, phone calls, on-bottle lights/chimes, ...
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IoT wearable devices 

The wellness wearables, embedded in glasses, watches, 
jewellery, wrist bands, are quite well known devices, both 
autonomous and connected to mobile devices.

The latest wearables can go beyond monitoring and tracking 
personal wellness. Improvements in sensors, data streaming, 
miniaturisation and networking facilitates diagnosis of 
diseases and monitoring of medical conditions.

Key medical parameters such as: continuous ECG, heart rate, 
respiratory rate, skin temperature and activity data, can be 
shared in real time with medical professionals.

Let’s see some examples already available.
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IoT wearable devices 

Two Qardio Core units:

• An easy-to-use heart monitor
without patches and wires. 

• A wearable ECG monitor worn 
around the chest streams continuous 
data to a smartphone app: ECG, 
heart rate and variability, activity 
data, respiratory rate and 
temperature. 

Mio Slice - This fitness tracker 
measures steps, distance, burned 
calories, heart rate and sleep. Its 
Personal Activity Intelligence index 
shows physical activity body 
response based on heart rate.
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IoT wearable devices 

Motiv - The ring acts like a fitness tracker with: step counter, 
heart rate monitor and sleep tracker. It also withstands the 
elements. It’s waterproof and has no problem with extreme 
temperatures.

S-Skin - It detects mood, stress and environment changes 
through a micro-needle patch and a portable device that 
analyses the facial skin. It measures and records dryness, 
hydration, redness, melanin and suggests products to use.
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IoT internal sensors: ingestible chips 

IT miniaturisation contributed to the development of bio-
sensors which can be placed under the skin or inside the 
digestive system.

Proteus

Tiny ingestible chips with sensors can be embedded in a tablet 
monitoring if the patient is taking his drug at the due time 
and tracking the drug's effects. 

A patch worn by the patient 
receives data from the chips
and transmits them to an 
app installed on a tablet.
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IoT internal sensors: pill-cams

Small bowel capsule endoscopy is a novel non-invasive 
technology to evaluate diseases of the intestine.

PillCam

Since the ‘90s the micro cameras
made it possible to visualize parts
of the intestine to evaluate
conditions like anaemia, abdominal
ain with diarrhea and blood without
a source found on upper endoscopy or colonoscopy.

They are also frequently used in the diagnosis and monitoring 
of Crohn’s disease and to locate small bowel cancers.

Present technical developments aim to improve the power 
source to make it smaller and increase the working life inside 
the body.
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IoT internal devices: under-skin monitor

Advanced technologies allow to make miniaturized units that 
can be implanted under-skin for various purposes.

Here are two examples:

• The continuous heart monitoring is useful to either 
identify or rule out a heart rhythm disorder and to 
determine the right course of treatment. Small under-skin 
units connected to Internet can send heart data to the 
doctor for up to 5 years without ever disrupting patients’
daily life. 

• Emerging technologies allow to develop microchips based 
units that can release on-demand drugs over long 
periods of time. Several solutions are under development.
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IoT internal devices

An under-skin liquid biopsy chip detecting circulating 
tumour cells (CTCs) is the new challenge for early cancer 
detection. 

It can measure the metastatic breast cancer cells in the 
bloodstream through antibodies attached to carbon 
nanotubes. Cancer cells from the blood selectively bind to the 
antibodies with nearly a 100-percent capture rate: it is far 
more effective than micro-fluidic systems used today.

Once implanted, the chip can send information to a smart 
phone or change its colour like a skin mole.

The same approach can be used for detecting viral or 
microbial infections at an early stage (malaria, ebola, ...) in 
order to reduce risks.
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3 - Artificial Intelligence applications

AI is an ubiquitous technology, and is expected to affect the 
human life much more than PCs and smartphones.

It’s a fairly old technology, but only now it can be really 
exploited, thanks to the speed of chips and availability of big-
data, coming from Internet applications.

Our brain get information from different kind of stimula, then 
put together and compresses them into meaningful chunks 
(“associative learning” process), while the AI systems handle 
very rapidly much more analytical data.

AI behaviour can be similar to the human intelligence in 
learning, reasoning, planning, problem solving, knowledge 
representation, perception, mobility, manipulation and, to a 
lesser extent, social intelligence and creativity.
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3 - Artificial Intelligence applications

In specific fields AI can perform better than humans: 

• Analysing very quickly huge data sets (Big-Data), like 
images, sounds, videos, trends, historical trends, etc.

• Detecting patterns where we can see only noise

• Interfacing or complementing digital sensors and systems 

So it can replace several human activities, like many past 
breakthrough technologies, but in the medical field it can be 
really synergic with the physician activities, contributing to 
security, faster and better diagnosis and care effectiveness.

AI can double check the human evaluations and decisions to 
reduce errors, give better answers when analysing ultrasound 
or x-ray images, evaluate huge historical data and make pre-
processing functions on medical parameters. Many previously 
mentioned IoT applications include some AI modules. 
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Artificial Intelligence in the Medical Field

Possibly modern deep learning techniques will affect the 
medicine field more positively than any other human activity.

The trend is that the better the technology, the more specific 
tasks AI can perform accurately and efficiently. Examples:

Identifying tumours and symptoms of heart disease. 
IBM’s Watson software can identify all that using very large 
data bases of images that train it on what certain symptoms 
look like. That allows not only identify symptoms, but also 
spot symptoms that physicians could otherwise miss.

Improving Healthcare Systems. Stanford University is 
working on its AI-Assisted Care Programs that will improve 
healthcare support. One of these programs in is the Intelligent 
Senior Wellbeing Support system, which makes possible the 
remote monitoring for seniors who live alone. Multiple sensors 
detect movement and behavioural patterns, allowing the 
system to assess and respond to critical situations.
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Artificial Intelligence in the Medical Field

Here are the main AI applications in the medical field:

• Managing Medical Records: this is the most widely used 
application: AI can collect, store, re-format, and trace data 
to allow faster and more consistent access.

• Image analysis: AI performs better than humans in 
analyzing X-Rays, CT scans and other images, because of 
its ability to detect patterns where we see only noise

• Treatment Design: AI can select the correct treatment 
path, using clinical expertise for patients’ files analysis 

• Digital Consultation (e.g. Babylon in the UK): the app 
gets symptoms trough speech recognition, compares them 
against illnesses DBs and common medical knowledge, 
check the user’s medical history, and proposes an action.

• Virtual Nurses like Molly (Sensely): a machine learning 
system monitors the patient’s chronic illness condition and 
follow up with treatments, between doctor visits.
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Artificial Intelligence in the Medical Field

• Medication Management: the AiCure app monitors the 
patient’s medication use. An AI powered smartphone 
webcam confirms that patients are taking their drugs and 
helps them manage their condition.

• Drug Creation: an AI based program scanning existing 
drugs that could be redesigned to fight an Ebola epidemic, 
found two solutions in one day, instead of usual months or 
years. That can result in saving thousand of lives.

• Health Monitoring: many IoT systems like we mentioned 
before include an AI module for detecting critical situation 
or some kind of trends.

• Healthcare System control: a Dutch company already 
uses AI to check internal documents, detecting treatment 
mistakes, highlighting workflow inefficiencies, and avoid 
unnecessary hospitalizations.

These are just the most common activities where AI solutions 
can save time, lower costs, and increase effectiveness.
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AI in Diagnostics

About a third of all healthcare AI SaaS companies are focusing 
on diagnostics, where patter recognition is a key factor.

Oncology - Deep learning can recognize cancerous tissue at a 
level comparable to trained physicians. At Stanford University 
an algorithm was trained to detect skin cancer using 130,000 
skin lesion images representing over 2,000 different diseases.

Pathology - Machine vision and other machine learning 
technologies enhance the pathologists work with microscopes.

Rare Diseases - The Face2Gene app, based on facial 
recognition software and machine learning techniques, helps 
clinicians diagnose rare diseases: analyzing patients’ photos 
detects phenotypes that correlate with rare genetic diseases.

As we will see later on, many other diagnostic applications 
exploit data bases of symptoms and use chatbots to close the 
loop with the patients.   
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AI and the Balneology

From the Internet there is not evidence of AI developments 
focused in the Balneology sectors, but AI and other emerging 
technologies can be a unique opportunity for balneology 
structures to open new profitable activities and improve their 
image. It’s just a matter of planning the proper evolution path 
and relevant investments.

From the previous examples several possible applications can 
be easily extrapolated: 

• Diagnoses support, helping professionals to identify critical 
body postures, skin diseases, body critical parameters, ... 

• Care planning support, suggesting the most appropriate 
physical exercises, the best thermal location for each kind 
of problem, the most appropriate diet to face body 
aesthetic or health problems, …

• Organisation support, optimizing the resource exploitation,  
managing the patients’ data, interacting with customers, …
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4 - Big Data applications

Big Data are massive volumes of both structured and 
unstructured data, whose huge dimensions makes it difficult 
to process using traditional database and software techniques.

They usually come from digitalized archives or are collected 
through networking systems. 

In most scenarios the volume of data to be processed is 
too big or moves too fast or exceeds current processing 
capacity.

In many applications AI techniques allows to exploit big data 
to detect trends or patterns that are difficult or impossible to
detect with traditional technologies.

On the other hand the big data availability allows the training 
of the AI engines and the development of medical support 
systems that few years ago we could not imagine possible.
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Big Data and Medicine

The Big Data exploitation promises huge benefits for medical 
research and operational activities. Some examples are:

• Epidemiology analysis (e.g. flu spreading) based on 
information collected in a geographical region

• Development of personalized drugs trough the “intelligent”
processing of existing drug data bases

• Better exploitation of medical devices producing mono and 
bi-dimensional “patterns” like images or signals to be 
interpreted

• Detecting present or possible population diseases related 
to foods and environment

Big Data are also an important for Tourism activities: in our 
case for Health and Wellness Tourism.

The big data cannot be exploited without proper “engines”: in 
many applications they are the “fuel” for training the AI apps.
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Big Data and Balneology

Big data can be exploited if they are big enough and already 
converted in digital form. Therefore availability of big data is a 
major issue also in the balneology activities.

Possibly the CRM related to the Tourism aspects is the most 
immediate application: the same application that is quite 
common for the Marketing operations of the big OTAs.

Specific Big Data application can be focused on multi-center 
clinical investigations, to the well-being of populations in 
thermal clusters and to surveys on climate - health 
relationship.

Other medical applications can arise from the balneology
activities that collect a broad archive of images: body 
postures images, ultrasound and X-ray systems, etc.
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5- Natural Language Processing applications

Natural language processing (NLP) is an area of computer 
science concerned with interactions between computers and 
human languages.

In particular NPL deals with software that process and analyze 
large amounts of natural language contents, using artificial 
intelligence techniques. 

That involves speech recognition, natural language 
understanding, and natural language generation.

AI goes always together with NPL: it is a mandatory tool for 
natural speech recognition (sound patterns) and language 
understanding (pattern of words).
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The Chatbots

A chatbot is a software that can manage a dialogue with a 
human user: online chatbots save time and efforts by 
automating customer support. The chatbot market is growing 
exponentially: Gartner forecasts that by 2020, over 85% of 
customer interactions will be handled this way.

• Simple chatbots >> predefined answers or keywords

• Smart chatbots >> artificial intelligence techniques

The chatbot systems allows big savings and improve the 
quality of customer services.

They can be applied to the hydrotherapy activities for:

• Tourism services: answer to customers’ inquiries and 
suggest suitable solutions

• Medical services: collect users’ information, make initial 
screenings and give useful advices
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The Chatbots for CRM

The most widely used chatbot applications are in the CRM 
activities, for managing the initial contacts with the customers
and giving a more immediate and effective answer to their 
requests. That results in a better service and in a remarkable 
cost savings.

They are used from private companies and public bodies, in 
particular when they have many repetitive requests: what 
time is a flight, what is the cost of a ticket, when the office is 
open, what is the office dealing with some services, …

A quite common application of the chatbots is related to the 
tourism services, where the answers can also include inputs 
coming from a marketing strategy, to orient the customer 
towards specific choices.

The chatbots can fully manage the simplest requests, while in 
the most difficult cases the chatbot switches the line to a 
human operator.
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Chatbots for medical applications

Patient care chatbots, cannot replace real doctors, but can 
bring significant benefits, dealing with healthcare providers 
and patients’ interactions.

Some real application examples:

• Planning and coordinating the patient treatment and 
keeping informed all parties involved 

• Supporting logistics and delivery of medical supplies

• Gathering information on patient symptoms, facilitating 
diagnostics activities

• Improving traditional health record systems

• Helping the physicians transfer patients to right healthcare 
professionals for further treatment

• Improving the patients’ experience, by answering to their 
questions and satisfying their requests
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An example: Molly the virtual assistant

Speech Recognition - Molly listens to 
patients and delivers appropriate responses 
using a proprietary classification engine. 

Text to Speech - Molly dynamically 
generates speech, creating a highly 
personalized lifelike experience.

Chatbot - Text chat mode is available, 
allowing for a more private experience.

Images & Video - Patients can send 
images back to Molly, that intelligently send 
them to the proper service team.

Data Integration – Patients’ data can be 
integrated with existing data systems.

Device Integration - An optional remote 
patient monitoring program connects with 
bluetooth devices.
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An example: Babylon diagnostic service

Babylon (U.K.) is a chatbot service for 
prevention and diagnosis of diseases, 
with 150.000 users that pay 8£/month.

It compares the symptoms that it gets 
from users against a DB of diseases 
and recommends an appropriate course 
of action based on a mix of symptoms, 
patient history and circumstances.

For example, the app’s response to flu-
like symptoms might be a to visit the 
pharmacy, while for serious symptoms 
it may recommends dialling an hotline 
or going directly to the hospital.

The app can also integrate patient data 
from wearable devices to monitor vitals 
such as heart rate and cholesterol level.
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CONCLUSION : A PROPOSAL

Many applications of new IT technologies are just 
software. Therefore, when developed, they can be 
cloned without extra costs. 

That can suggest a strategic FEMTEC initiative:

to plan and develop common applications, 
sharing costs among interested members

This approach will result in making available
smart IT applications to all Femtec members

at less than 5% of the real cost !

Thanks for your attention


