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JOIN IN OUR JOURNEY INTO THE WORLD OF HI-TECH 

4 years ago, we wanted to find a way to share our passion for 
Hi-Tech with you, dear customers and partners, so we launched 
CONNECTED.
 
It was a somewhat crazy idea: we knew that plenty of other 
technical publications had been out there to attract your atten-
tion. Following the worldwide positive feedback we received, we 
decided to continue offering our magazine to you and so we 
have come to the 10th issue already! CONNECTED is published 
in English, German and Chinese, printed in 20,000 paper copies 
and is also available in digital format on our website.
 
So far, CONNECTED has already led us from space exploring  
telescopes to turbines harnessing deep sea currents. From sen-
sors operating at 2,200 degrees to vehicles equipped to drive 
to the North Pole. We have listened to experts in satellites,  
energy, the environment, drones, 3D printing and motor sport. 
We have travelled in the wake of innovators and their innova-
tions – among them, your companies and LEMO.
 
This 10th issue will carry on down this road. It includes, among 
other topics, a special feature dedicated to medical technolo-
gies: swallowable cameras, intelligent needles, spinal surgery  
robots… We will continue our fascinating exploration with you 
and all this thanks to you. Off we go!

Alexandre Pesci
CEO LEMO

EDITORIAL
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18 “Wherever the art of medicine is loved,  
there is also a love for humanity.”
Hippocrates (c. 460 – c. 370 BC), Greek physician, the « Father of western medicine »

DISCOVER IN OUR SPECIAL FEATURE SOME EXAMPLES OF WHAT HIS MODERN-DAY PEERS 
HAVE INVENTED OUT OF LOVE FOR MEDICINE AND HUMANITY. SEE PAGES 10-23
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Magnified images of the same wood panel 
(1) Before and (2) After processing 
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WOOD IS THE FUTURE 
Engineers at the University of Maryland (UMD) 
have found a way of making wood 12 times 
more resistant and 10 times stronger than 
before. Their new process, comprising of a 
chemical treatment before being compressed 
under heat, creates a massive number of bonds 
between hydrogen atoms and cellulose nanofi-
bres already present in the natural structure of 
wood. Thus, it acquires characteristics compa-
rable to carbon fibres or titanium alloys, but 
at much lower cost and in a more sustainable 
way. Some already foresee cars, aeroplanes and 
even bullet-proof shielding made of wood!DIAGNOSTIC PILLS

A research team from the Royal Melbourne In-
stitute of Technology (RMIT) has developed a 
swallowable capsule, containing sensors which 
can measure the presence of various targeted 
gases in the digestive system. Based on the 
results obtained through this new intestinal 
diagnostic tool, it will be possible to prescribe 
personalised diets and treatments for better 
overall health. Less invasive than endoscopy 
(also see page 19) and more precise than 
breath tests, it could also detect early signs of 
disorders such as Crohn’s disease, colitis, irri-
table bowel syndrome and even colon cancer.  

TECH-BITS 
FROM 
AROUND 
THE 
WORLD
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Detailed view of shark skin
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A CHARMING SPIDER
The males of the Maratus Robinsoni species or 
Rainbow Peacock spiders use an incredibly ro-
mantic means to entice females: by displaying 
a rainbow on their back. An international multi-
disciplinary research team was highly intrigued 
by the intense iridescence displayed on such a 
tiny surface as their body. Understanding and 
reproducing their structures could contribute 
to considerably reducing the size of spectrom-
eters, namely for aerospace or chemical detec-
tion applications. 

SHARKS WILL SEND US FLYING
Most studies on the aerodynamic charac-
teristics of shark skin have been focusing on  
its capacity for reducing drag. However, a  
Harvard University research team has discov-
ered that the tiny denticles that it is made up of 
also increase lift by generating high-powered 
micro-swirls. By modifying the airflow on the 
surface of a moving object, they increase its 
aerodynamics by up to 323%. If used on drones 
or wind turbines, vortex generators inspired 
by shark skin could dramatically improve the  
efficiency of the blades.

THE RETURN OF CONTACT LENSES  
FOR DIABETICS?
South-Korean researchers have designed smart 
lenses capable of monitoring blood sugar levels 
in tears. What’s interesting is that Google and 
Novartis started working together on a simi-
lar project a few years ago, which they seem 
to have abandoned once and for all. The new  
Korean version, which has yet to prove itself, 
has embraced recent progress in nanotech-
nology and it could very well change the life 
of people with diabetes: no more finger-prick 
testing and once the glucose level is measured, 
the results would be transmitted to the user 
through an LED display!
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THAT KEEPS 
COOL
By Renzo Monti

HIGH
POWER
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Transmitting high power through a small, lightweight connector 
that does not overheat: LEMO has taken up the challenge and 
will launch the resulting product this summer. It’s been optimised 
for power efficiency and therefore it could very well become a 
crucial component of any electric vehicle.

It all started with a simple question raised by 
the representative of a major Formula One 
racing team in the summer of 2017. Just like 
all F1 teams, the car is equipped with a kinetic 
energy recovery system (KERS) that recovers 
and stores power during braking and releases 
it under acceleration. To connect the battery 
to the system, you need high power cables 
and connectors and these are typically heavy, 
large and not very efficient. The customer, who 
uses LEMO M-Series connectors for electronic 
control units, asked quite naturally: “Do you 
happen to have the same, but in a high-power 
version?”

Billy Barbey, LEMO’s R&D and Product Sup-
port Manager took charge of the project. “The 
M Series was named ‘M’ like Motorsport, since 
these connectors were originally developed for 
motorsport, he recalls. However, they were de-
veloped for use on the car's electronic control 
and monitoring systems and therefore we did 
not need a high-power handling capability.” So, 
it was necessary to keep all the characteristics 
that make the M Series the ideal connectors for 
race cars: lightweight, small in size, easy-to-
use, robust, watertight, reliable and absolutely 
safe and develop a new insert and contact  
to extend the range to capture this new high-
power handling requirement.   

Once the design was outlined, it went into 
the test phase. “The connectors were put un-
der load and the performance monitored by 
means of thermocouples and thermal imaging 
cameras and by completing an iterative pro-
cess the performance was optimised” says 
Billy Barbey. Initially, standard off-the-shelf 
contact technologies were used on the project, 
however, after many tests it became apparent 
that these basic designs had performance  
limitations, even if the contact features and 
materials were optimised.  

For this project, LEMO decided to develop 
its own contact technology, a first in the field 

of high-power and something that could be  
used to revolutionize the complete range of 
connectors.  

The prototype, now being in the characteriza-
tion phase, is able to transmit 250 amperes 
through a 25-mm2 cable, which is sufficient 
to meet the Formula 1 KERS requirement. It is 
also enough to attract attention: upon learn-
ing about these excellent results, the Formula 
E world – the electric version of Formula One 
– has shown a lot of interest in the product. 
This raises the bar even higher, as the battery 
power is the only source of energy and the 
connectors need to handle up to 350 amperes!

 “What started off originally as a simple adapta-
tion of a product has now become a highly in-

novative addition to our product range”, notes 
Serge Buechli, marketing manager. Currently 
a custom product, the new high-power con-
nector will be developed in several versions. 
It will be used in motorsport, but also for the 
power supply of fast developing markets, such 
as drones. “Drones designed for surveillance or 
for parcel transport have to be highly robust, 
watertight and resistant to cold, explains Serge 
Buechli. Drones are not gadgets or toys any-
more. Our new connector, capable of transmit-
ting a lot of current in complete safety, seems 
to be the perfect choice.”  |

The new connector in the eye of a thermal camera

LEMO NEWS
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SMART
   HEALTH
Improving health and preventing death – a quest as old 
as humanity, that has progressed hand in hand with 
technological innovation. Today, miniaturisation, robots 
and the growing wearables market have a huge impact 
on healthcare and medical secrecy. Here is an overview 
of some very smart solutions.
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12	 Medical data between shadow and light

15	 Pryv: a solution to control digital privacy 

17	 IQ-Needle: the needle that knows where it’s going

19	 Navicam: endoscopic swallowable cameras

21	 ExcelsiorGPS: the spinal surgery robot

22	 PneaVox: the technology to explore sleep
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PRECIOUS 
UNCONTROLLABLE
MEDICAL DATA 
An estimated 150,000+ health applications are available 
in the app stores that have been downloaded billions  
of times. The health tracker market has been soaring these 
last few years. Every single minute, enormous quantities 
of sensitive health data are collected, shared and stored, 
with a much lower level of protection than that required 
from healthcare institutions. Here is our unencrypted 
interview with a specialist.  



THE SPECIALIST

Name: Pierre-Mikael Legris
Computer engineer, entrepreneur
Founder and CEO Pryv SA
Age: 41 
Nationality: Swiss/French
Married, 4 children
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SPECIAL FEATURE – SMART HEALTH

Pierre-Mikael Legris, let’s start from the beginning: what is med-
ical data? Is the number of steps or floors climbed also consid-
ered as medical data?
Originally, medical data were those recorded by medical staff 
on medical devices – heart rate, weight, blood sugar level, etc. 
With the growing number of personal health trackers, we need 
to give a wider scope to this definition. To me, all data used by a 
doctor to evaluate a patient or to decide on treatment is medi-
cal data. If the number of steps you take is considered by your 
doctor, then that becomes medical data as well.

It is very broad…
Indeed. We can imagine a doctor asking his patients about 
what they watch on television in order to better assess their 
psychological condition. In such a case, television programmes 
can be considered as medical data! Tracking the location of a 
person can also be considered as such, if, for instance, it helps 
a doctor to advise a patient on how to go to work by avoid-
ing areas that are full of allergens that he is sensitive to. From 
my point of view, it is how the data is used that determines its 
medical status, more than its nature. 

Doesn’t your definition blur the boundaries between medical 
data and life data?
Maybe it does, but these boundaries have never really been 
clear. For example, as far as data protection is concerned, Euro-
pean law (GDPR) makes a less and less clear distinction. Rightly 
so: there is no reason to better protect one or the other, since 
life data – such as all the places you went to last month – can be 
just as sensitive as medical data. 

Do you think people realise how valuable medical data can be?
I think they do. On the other hand, it is harder for them to be 
aware of their level of protection. The moment they share such 
data, they don’t necessarily have the choice. When a person 
wants to show something to his doctor or when two doctors 
need to share information about a patient, either they meet, or 
they use the most practical means of communication available: 
e-mail, WhatsApp, etc. For sure – and it was proven by Pryv 
(see page 15) – if you provide these people with a practical se-
cure solution to send data, they will use it quite spontaneously. 
However, when they haven’t got one…

Users may also think that health data recorded by an app are 
protected, which often isn’t the case. According to a survey 
conducted in USA, for example, diabetes apps often share data 
with third parties, there is not even any legal protection against 
the sale or disclosure of such data and 81% of these apps don’t 
even have a privacy policy!
We seem to be very worried about theft, but the main cause 
of data leakage is by far the fact that people use services that 
don’t guarantee any security at all. Or else they have accepted 
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PRYV OFFERS 
TURNKEY 
PRIVACY

Health data came into the life of Pierre-Mikael Legris, found-
er of the digital privacy start-up Pryv, at an early age and for 
reasons beyond his control.

Diagnosed with leukaemia at the age of 28, he spent a lot of 
time in various hospitals, with a host of doctors – at a time 
when medical data wasn’t recorded electronically. “I found 
myself to be the custodian of my own data, he tells us. I had 
plenty of small notebooks in which I wrote down everything 
doctors asked me to note – my temperature, what I ate, my 
weight, my physical activities… – and much more.”

As years go by, medical treatment and follow-up continue. 
Meanwhile, Pierre-Mikael Legris, who became an IT special-
ist, imagines a data model that would make record keep-
ing and sharing easier. He teams up with others who dream 
about developing a Facebook guaranteeing data propri-
etary rights and ensuring that their data are used on a vol-
untary and transparent base. The project, launched in 2012 
has changed its business model since then. It has become a 
B2B solution: Pryv.io, a Swiss Made data and privacy man-
agement software.

Pryv is a middleware intended for all companies working 
with personal data: health tracker designers, insurers, elec-
tricity suppliers… “It is extremely complicated to develop 
GDPR or HIPAA certified software for medical applications for 
example. We provide these companies with a ready solution 
that manages data collection, storage and sharing with ac-
cess control. It makes them save 18 months of development!” 

The solution regroups data from multiple sources (for exam-
ple from several applications or health trackers). “The users 
can see all the data, just like with an online banking system.” 
They control sharing, giving selected access to a selected 
partner (doctor, hospital…).  They can then withdraw these 
access rights whenever they decide to do so. 

Pryv.io’s “privacy first” approach is rather timely: the le-
gal trend on personal data protection goes towards more 
transparency, more control by the user, more targeted ac-
cess, given in full knowledge of the situation, compliant with 
highly demanding security standards. Pryv helps companies 
achieve such requirements. 

Since its creation, the start-up has won several recogni-
tions in Switzerland. It has also been selected by Micro-
soft in spring 2017 to join its BizSpark Plus Program (with 
a $120,000 Microsoft Azure credit over two years). Last 
October, Pryv announced a capitalisation of 1.1 million and 
launched its Series A “Growth” funding round which is ex-
pected to be closed by Q1 2018.  | Nicolas Huber
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the general conditions (GC) without realising that they have 
agreed to sharing their data!

So, is it the users’ fault?
It would be their fault if we deemed that users are actually able 
to understand the general conditions. Yet, I think it is humanly 
impossible to read and understand the GC of services that are 
submitted nowadays. They are way too complex, too long, too 
many. These GC are the joke of the century. People need to un-
derstand the conditions, otherwise it isn’t fair.

Are there any fairer practices?
They exist, but they are obviously more complex than simply 
checking the box “I accept the GC”! Some are pedagogical:  
users have to fill in a questionnaire that checks how much they 
know about what, when and with who is going to be shared. It 
is only after they have answered the questions that they can 
accept the GC, so, in such cases, we can talk about informed 
consent. Another possibility – that we have chosen with Pryv – 
is to replace general conditions with dynamic conditions. 

Meaning? 
Rights of access and sharing are not decided upstream and 
globally, but at the moment the choice has to be actually made. 
Just like when your smartphone asks “This app would like to 
access your camera, do you accept?”. This can also become 
burdensome. For example, a doctor would need to ask for your 
authorisation every time he would like to share your data with a 
peer. We would need to be able to give access “to doctors only”, 
but this type of authorisation does not exist yet. 

Being able to decide about sharing doesn’t turn us into owners 
of these data… 
No, data proprietary rights have not yet been legally estab-
lished. However, data protection law is becoming more precise 
and is better applied as far as rights to access, control and de-
lete are concerned. If it is about your personal data, you should 
be able to consult, see who has access and even request dele-
tion. 

Or even benefit financially from the use of my personal data!
It is a recent idea that was born with awareness that companies 
were transforming our data into commercial products. It is quite 
simple: if companies make profit by using my data, just like banks 
benefit from investing my money, why wouldn’t I earn interests, 
just like from my bank? I don’t know whether this idea has any 
chance to be applied one day. Meanwhile, users do not get any-
thing in return for their data, apart from the right to use the ser-
vices provided. It is even more so with free apps, which finance 
themselves by selling data. This is what the well-known saying 
refers to “If you are not paying for it, you become the product.”  

Data usage does not seem to provoke strong reactions as long 
as it stays anonymous and is used for average calculations…
…because it doesn’t affect user privacy and its usefulness is 
easy to understand. It helps device or apps designers to under-
stand how they are used and so, to improve them. It can reveal 
public health tendencies, such us mobility depending on age. It 
helps insurance companies to establish reliable low risk models 
and so to propose insurance coverage at the best prices. 

  

SPECIAL FEATURE – SMART HEALTH
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On the other hand, there is a very strong sentiment against the 
idea of using data associated to the source person…
This is obvious, since in this case, we talk about direct and  
undeniable privacy invasion. This is intimate data. The idea that 
certain companies learn about my blood sugar or the number 
of steps I take on a Wednesday morning is annoying. The idea 
that they use this data to sell me their products via targeted 
publicity is even more so!

A common concern is that insurers get hold of individual health 
data and that they use them for applying extra premiums or 
even refuse coverage…
There is such a risk and we should trust legislators to ban 
such type of data use. For the  
moment, however, it is quite 
the opposite: insurers have 
supported the use of health 
devices and apps not with the 
aim of knowing and using their 
clients’ health data, but be-
cause it had been proven that 
people monitoring themselves 
take better care of their health. 

In fact, you seem to believe that the real issue is more about 
respecting individual choice rather than health data security.
Yes, indeed. There is often a confusion between security and 
privacy, even though they are quite different: security means 
the thickness of your front door, privacy is about the keys you 
give to your relatives for getting in. Today, data security should 
be maximum everywhere. Users should not need to worry 
about anything but access and verifying that everything is done 
with their consent.

How about opting for maximum privacy every time?
It isn’t that easy! Maximum privacy can also be a problem.  
Imagine that you are the only one who has access to your 
medical records: it seems to be all right, except in case you are  
unconscious and rushed off for emergency care! We need to 
find a compromise: too much blocking may render your data 
useless, the contrary makes them vulnerable. 

As for vulnerability: why choose to steal health data?
Honestly, I don’t see the point of stealing mass health data, 
unlike bank data or classified information. What is their value? 
What could they be used for? On the other hand, if you are a 
rich and powerful person – a big business owner or a politician 

– a pirate could be interested 
in stealing your health data 
and threaten to disclose them, 
unless you pay a ransom. Simi-
larly, it has already happened 
that pirates blocked hospitals’ 
access to their medical records 
and wanted a ransom to “re-
lease” them. 

It is an ever-changing environment where there is still a lot of 
work to be done to ensure data protection  
Personal health data networking is very recent, just like the 
widening use of health apps and personal trackers. Information  
science and technology have been progressing and changing 
very fast, so have rules and regulations, but at a slower pace. 
We are still a bit like in the early days of the automobile era, 
when there were only a few traffic signs and the highway code 
was only a page long.  | Interview by Nicolas Huber

“The General Conditions  
of digital services are 
the joke of the century”
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THAT "SEES" 
WHAT DOCTORS 
CAN’T 

It looks like an ordinary needle, yet it knows 
precisely what body tissue it is passing 
through as it punctures. Finnish start-up  
Injeq’s IQ-Needle will save time and costs, while 
improving safety and comfort for patients.

A child with leukaemia receives approximately 
20 lumbar punctures during a typical course 
of treatment. While these punctures are neces-
sary, everyone of them poses a risk.

Currently, lumbar punctures are performed 
blind – the clinician must go “by the feel of 
it” to know when the needle has reached the 
cerebrospinal fluid (CSF) and should not be 
inserted further. Punctures often fail and must 
be re-attempted, especially with the tiniest pa-
tients. About one in five causes tissue damage 
that can impact outcomes for children with 
leukaemia.

“When physicians perform lumbar punctures 
for leukaemia patients, they go very slowly and 
carefully. They frequently take out the stylet to 
check where they are, which raises infection 
potential, explains Injeq CEO Rami Lehtinen. 
Worse, if you go too deep, you can introduce 
blood into the spinal fluid. Since leukaemia is 

a blood cancer, there is a risk of spreading it 
into the central nervous system. Our IQ-Needle 
makes punctures easier and more accurate, 
greatly reducing these risks.”

The Injeq IQ-Needle system is comprised of a 
single-use IQ-Tip Spinal Needle and an Injeq 
301 Analyzer. They are connected by a LEMO-
Northwire connector-cable harness – which 
was selected because it is robust enough to be 
autoclaved frequently throughout its life cycle.

The Injeq IQ-Tip contains a probe stylet that 
tells what kind of tissue the tip of the needle is 
touching in real time. It does this by measuring 
bioimpedance – the level of resistance to an 
electric current – which is unique for every tis-
sue type. As the puncture is being performed, 
the INJEQ 301 Analyzer takes measurements 
200 times per second at 15 frequencies. There 
is an alert tone when the needle has reached 
the CSF.

With Injeq technology complementing the 
physician’s skill, punctures are safer, faster and 
cause less discomfort – all of which support 
better patient outcomes and healthcare cost 
savings.

  
SPECIAL FEATURE – SMART HEALTH
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Injeq’s is a classic start-up story, beginning 
with the recognition of a need. In the early 
2000s, three researchers in Tampere, Finland 
thought, “if only we could make demanding 
punctures safer…” Over the years, they kept 
the vision alive and Injeq was founded in 2010. 
Work began in earnest towards a commercially 
viable smart needle.

“We’ve been doing clinical trials in Finland for 
about two years, says Rami Lehtinen. We are 
now expanding to a multicenter study includ-
ing every Finnish university hospital and three 
other university hospitals in Nordic countries.”

The company expects to receive CE certifica-
tion during 2018 and launch commercially in 

Europe. Next steps will include another fund-
ing round to launch beyond Europe. Injeq will 
first market the smart needle for pediatric 
leukaemia and neonatal ICU patients, then for 
adults and spinal anaesthesia. Numerous other 
applications of Injeq technology, such as biop-
sies and drug delivery, will follow.

“Whatever type of demanding puncture you 
do, you like to know where the tip of the needle 
is, says Rami Lehtinen. We selected the spinal 
needle for the first application because there 
is great immediate benefit to patients and 
because there is nothing like this out there.”  
| Sheena Kennedy

“Our system makes 
punctures easier 
and more accurate.”
Rami Lehtinen, Injeq CEO

The Injeq 301 tissue analyser identifies the tissue  
at the tip of the Injeq IQ-Tip needle in real time.  
The device is connected with a REDEL SP connector 
and a Northwire cable.

© Injeq 2018

© Injeq
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18EASY-TO-SWALLOW
ENDOSCOPE CAMERA

Miniaturisation has not only upgraded our tele-
phones into PCs and helped secure our homes 
like perfect James Bond hideouts, it has also 
revolutionised healthcare, by providing treat-
ment and life-saving solutions which were in-
conceivable just a few years ago. The NaviCam 
capsule is a fascinating example. 

Shanghai-based ANKON Medical Technologies 
brought together a pool of experts from vari-
ous backgrounds, including doctors and engi-
neers specialised in materials, micro-electron-
ics and imaging to create this small gem. The 
result is a capsule made up of a tiny camera, 
that the patient simply swallows with a glass of 
water. NaviCam revolutionises endoscopy by 

ensuring a truly non-invasive stomach exami-
nation. We can at last forget about uncomfort-
able and intimidating traditional intubation.

What does NaviCam look like? Imagine a 27 mm 
long, 11.8 mm wide capsule, with a volume of 
less than 3 cm3. Incredibly, this miniature de-
vice contains over 300 components, including 
a camera, a wireless signal transmitter, an LED 
light source and a magnet!   

Capable of navigating in all directions, NaviCam 
can explore the slightest nooks and crannies 
of the gastric cavity without any blind spots. 
It is controlled by an external guidance device 
through a magnetic field communicating with 

the capsule’s magnetic sensor. It takes about 
15  minutes for the remote-controlled capsule 
to move through the digestive tract, following 
the doctor’s instructions and to take thousands 
of images at two frames per second. Once its 
mission completed, the single-use capsule 
continues its way through the lower digestive 
tract and is naturally discarded.

In order to improve diagnosis, the images are 
downloaded during the examination onto 
a secure Cloud platform, accessible to over 
400 specialists. The on-site physician and 
the patient can thus rely on external support  
for identifying any possible gastric condition 
or tumour. 

  

Over 300 components are fitted  
into this 27 × 11.8 mm smart pill.

© Ankon

SPECIAL FEATURE – SMART HEALTH
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In addition to robot guidance and miniaturi-
sation, creating such a device involves other 
challenges, such as how to make it resistant 
to acids and alkalis contained in the digestive 
tract, or how to ensure that it is harmless to the 
body. For this reason, NaviCam is covered in 
a layer of biocompatible polymers. It can then 
guarantee painless gastroscopy with no need 
for anaesthesia. 

In China, where it was designed, NaviCam 
has been hailed as a major breakthrough. It 
won the 2016 China Top Ten Medical Progress 
Award and has already been introduced into 
almost 1000 medical analysis laboratories in 
30 Chinese provinces and cities. 

Through this invention (fitted with LEMO’s 
RR series connectors), gastroenterologists are 
hoping to reduce the high incidence of stom-
ach cancers, an illness with one of the highest 
rates of increase in China, often diagnosed too 
late because of the test methods being con-
sidered too invasive by the patients. Armed 
with this simple and comfortable technology, 
they will be able to reverse the current trend of 
mortality and prolong the lives of many people.  
| Alexis Malalan

Through its camera and light source, Navicam captures  
clearly legible images

© Ankon

© Ankon

Ankon is aiming at making endoscopy much  
less uncomfortable for millions of patients.
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THIS ROBOT
HAS 
YOUR BACK

Globus Medical, an expert in the field of muscu-
loskeletal solutions, has invented an innovative 
solution to the challenges of spinal surgery. Its 
Imaging, Navigation & Robotics division has 
developed ExcelsiusGPS, a robotic navigation 
platform that assists spine surgeons during 
surgery. The robot is considered as a major 
breakthrough by the company based in Penn-
sylvania (USA).

This ExcelsiusGPS is a revolution in robotic 
spine surgery which is designed to improve 
accuracy and optimise patient care by using 
robotics and navigation, much like a GPS in 
your car.

On the day of surgery, medical images are 
taken and imported into ExcelsiusGPS. The 
surgeon uses these images to determine the 
size and placement of implants and creates a 
patient plan based on the patient’s anatomy. 
This is used to guide the rigid robotic arm 
to a specific region of the spine, similar to a 
planned route or pathway on a GPS. The sur-
geon uses this pathway or route to accurately 
place the implants using navigated instru-
ments. Throughout the procedure, the surgical 
instruments and implants are continuously  
displayed on the screen for the surgeon and 
staff to visualise. 

The system is designed to enable minimally in-
vasive surgery which combines the surgeon’s 
understanding of anatomy with X-ray imaging 
to treat spine conditions using only minor inci-
sions. A minimally invasive technique enables 
the surgeon to separate the muscles surround-
ing the spine rather than cut through them and 
to operate through small incisions along the 
spine. This process has many benefits, includ-
ing shorter hospital stay, less tissue damage 
and smaller scars. 

ExcelsiusGPS carried out its first operation on 
4 October 2017 at John Hopkins University in 
Baltimore.  | Alexis Malalan

© Globus Medical

Globus Medical’s ExcelsiusGPS with its robotic arm
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The importance of sleep for well-being and health is a proven 
fact. Unfortunately, bad nights can have a countless number of 
causes. Among these, sleep disordered breathing affects one 
person out of twenty in western countries. They have an ad-
verse effect on overall health and can considerably increase the 
risk of a heart attack or a stroke. Not to mention the inconven-
ience they cause to the person (not) sleeping next to them…

Sleep apnoea syndrome (Pickwickian syndrome) was de-
scribed in 1956. The description of sleep disordered breathing 
was launched in the sixties. Research passed a milestone in the 
late eighties when cooperation between the Sleep Laboratory 
of the University Hospital of Angers and the ESEO Electron-
ics Research Laboratory resulted in a brand-new technology 
designed to detect respiratory events (apnoea, snoring…) by  
tracheal sounds. For patients, it gives the benefit of avoiding 

the use of invasive sensors for diagnostic recording. The inno-
vation was patented and it led to the creation of the company 
Cidelec.

To this day, their technology remains unique, since it is the only 
one capable of recording three physiological parameters with a 
single sensor stuck on the skin above the trachea: mouth and 
nasal breathing, respiratory effort and snoring. In addition, it 
can analyse the resistance of the upper airways (pharynx) by 
measuring acoustic intensity. 

Cidelec, who have become the French leader in the field of 
sleeping disorder diagnostic equipment, develop all their solu-
tions based on this technology called PneaVoX.
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SPECIAL FEATURE – SMART HEALTH

Among these are portable polygraph ventilators to diagnose 
sleep disordered breathing. Combined with thoracoabdominal 
straps and other sensors (oximeter, nasal cannula, brightness 
sensor, etc.), polygraphs can detect and characterise sleep ap-
noea syndrome, whether obstructive (mechanical obstruction 
of the airflow in the upper airways) central (when the patient 
forgets to breathe because the brain doesn’t send a signal to 
the body to do so), or mixed. 

Portable polysomnographs are used when other factors (neu-
rological in particular) may also be involved in the sleeping 
disorders. In addition to respiratory data, they are capable of 
recording 8 further electrophysiological parameters: brain  
activity, muscle activity and eye movements. Reaching beyond 
PneaVoX technology, Cidelec polysomnographs feature an-
other unique benefit: they are the only ones to be fitted on the 

wrist instead of the thorax, so that patients can sleep on their 
stomachs if they wish to.

Cidelec can provide sleep labs with polysomnographs that can 
record and visualise in real time all respiratory parameters up 
to 24 electrophysiological parameters. They are currently de-
signed as fixed devices equipped with a video, connected via a 
cable to a case at the patient’s bedside, who is also connected 
via a cable to the technical monitoring room.

This year, Cidelec, a LEMO customer, will offer an innovative 
version called “Smart PSG” using tactile wireless technology. 
Medical staff monitoring will be further facilitated and patient 
comfort will also improve, with free movement made possible 
during night observation.  | Corine Fiechter

Patient monitoring using Cidelec’s new Smart-PSG

© Benoit Martin
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REVOLUTIONISES 
DISABILITY 
MOTORSPORT All images by 

Kingsize Photography
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TEAM BRIT

The Team BRIT car racing team are getting ready to send 
off their disabled drivers to the 24 Hours of Le Mans race.  
This is a historic event that needs as much courage  
and passion as technical expertise. LEMO is a partner  
of choice.

For years Britain has led the way in all things disability. Disability 
laws, acts around discrimination and setting the standard for 
accessibility and equality have begun in the UK. Similarly,  
Britain is a leader in motorsport. McLaren and Aston Martin, 
for example, have earned their status as iconic British heritage 
brands with quality and technological expertise at their core. 
So what happens when you bring these two areas together? 
Team BRIT. 

Team BRIT is a motor racing team consisting of drivers who are 
disabled. It has set out a hugely ambitious target of being the 
first ever all-disabled team to compete in the world-famous  
Le Mans 24-Hour endurance race, a feat they wish to achieve 
by 2020.

Following a high profile launch in February 2017, supported by 
title sponsor Brit Insurance, the team has gone from strength 
to strength, running two cars in the UK’s Fun Cup champion-
ship – the first rung on their motorsport ladder. This year 2018 
will see them move up to GT4 racing, whilst continuing to offer 
new rookies entry level racing in the Fun Cup, creating an acad-
emy model of motorsport.

The team’s drivers each have varying disabilities that affect 
their physical mobility in different ways. The majority are ex or 
serving military troops that have sustained injuries during their 
time in service. Recently the doors were opened to civilian driv-
ers in an effort to widen opportunities.

Technology has been the key to making this a viable project. 
The team has developed the world’s most advanced hand con-
trol system to allow its drivers to seriously compete on a level 
playing field against able-bodied drivers.

Previously, disabled drivers would have used mechanical push-
pull or radial hand controls. Team BRIT’s system uses ‘drive by 
wire’ technology for the brake, throttle and clutch. To control 
and monitor these pneumatic and hydraulic systems there’s a 
vast array of electronics, and the team have been working with 
LEMO UK to make this happen.

Team BRIT Chief Technician Al Locke said “Reliability is key. The 
races in which we compete are typically anything from 4 to 25 
hours in length, and it’s a real test of every part of the car. In 
such a harsh environment the clear leader for us is the LEMO 
M-Series connector. We use B, M and T series connectors exten-
sively throughout all the cars. Their ease of installation, ingress 
protection and mechanical strength is second to none.”

The team looks to serve as a pioneer for wider change in the au-
tomotive industry when it comes to disability. “With LEMO CEO 
Alexandre Pesci’s racing pedigree through his LMP* program it 
was only natural that we’d want to work with LEMO” says Team 
Founder Dave Player, who serves as the Disability Advisor for 
the Federation Internationale de L’Automobile – motorsport’s 
international governing body. He is an influential member of 
their recently established task force to improve access to mot-
orsport for disabled people and is looking to spread the use of 
this technology globally.

LEMO continues to support the team through the provision of 
connectors and engineering advice.  |

*Le Mans Prototype, a type of prototype race cars that run in the mythical 
24 Hours of Le Mans. LEMO has a strong presence in car racing, namely in 
LMP, in Formula E (see also page 8) and Formula 1.

See www.teambrit.co.uk.  Fun Cup Endurance Race – Silverstone UK April 2017

    Team BRIT Drivers
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    Damon Hill, former 
F1 champion, fully 
supports Team BRIT
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TEAM BRIT

“The team has developed the 
world’s most advanced hand 
control system to allow its  
drivers to seriously compete.”



28

C
O

N
N

EC
TE

D
  N

°1
0

  2
0

18

By Renzo Monti

Fungilab, a leading manufacturer of viscosity equipment is 
about to announce a new series of innovations. Its success  
story continues as viscosity is becoming increasingly important 
in modern industry. 

How is it possible that your favourite soft drink keeps the same 
flavour, the same consistency and lasts for so long, whether you 
buy it from a seaside supermarket or a grocery store in a moun-
tain village? Or that your moisturizer keeps the same texture 
and fragrance for several weeks, even if you open and close the 
jar daily? How do you know how long the oil will last in your car 
before it needs to be changed?

Behind every such small miracle there is the same science:  
rheology, a science which studies the deformation and flow 
of materials in liquid or soft solid state. Among other aspects,  
viscosity measures the behaviour of fluids under one flow con-
dition. The resistance of a fluid to changes in shape or how 
the internal molecular structure reacts to a force applied are  
key factors in understanding how to control fluids used for  
lubrication, spraying, injection moulding and surface coating or 
transported in pipelines, to name a few. The major challenge is 
to find the molecular structures that will keep these character-
istics as stable as possible.

Fungilab, was founded in Barcelona (Spain) and has subsidiary 
offices established in New York, Panama and Taiwan, as well as 
a worldwide presence in more than 70 countries. It all started 

A NEW 
GOLDEN AGE 

FOR
V I S C O S I T Y

  Fungilab’s equipment has already received two major industrial  
design awards.

© Fungilab



C
O

N
N

EC
TE

D
  N

°1
0

  2
0

18

29FUNGILAB

in the mid-eighties, since when the business grew from a small 
domestic company into a global leader in viscometer manufac-
turing. Fungilab’s equipment has already received two major 
industrial design awards (an IBO Award in 2015 and a Red Dot 
Award in 2016). The company is recognized as an international 
leader in the field of viscosity technologies and analyses. 

Such devices include rotation, vibration and oscillation modes, 
all using a geometry which is compatible with each type of  
fluid, whether in contact or immersed in it. Measuring the torque 
required to rotate a disk or bob in a fluid at a given speed,  
the amplitude of a frequency or the energy needed to break 
intermolecular bonds are part of the technology and principles 
that Fungilab uses. These instruments are mainly designed for 
R&D and Quality Control departments as well as for industrial 
process areas. 

“We study each request case by case. We are in contact with 
the most prestigious manufacturers and universities around 
the world to better understand their needs and how Fungilab 
technology can help them to improve the product, which, in the 
end, will benefit all of us” explains Ernest Buira, Chief Executive 
Officer at Fungilab. 

“It is such a great honour to work with not only big companies, 
but also to help small businesses to grow and generate what 
will become the new product era in research. Such challenges 
include finding the solution to cure cancer with new drugs, in-
troducing new clean chemicals, becoming more conscious of 
the environmental factors which act on an organism, a popula-
tion, or an ecological community and influence its survival and 
development.”
 
How come that such an important industrial field, having  
experienced its boom in the forties, has stayed so little known? 

“It is a difficult science if you don’t understand it, answers the 
specialist. And when people don’t understand something, they 
tend not to pay enough attention! Molecular structures cannot 
be seen, but it is increasingly important to know what happens 
when force is applied to them. Moreover, rheology and viscosity 
are currently at a turning point in their history.”
 
In fact, viscometry has experienced unprecedented growth, be-
cause the composition of everyday products has become more 
and more complex. “Paints are a good example. 20 years ago, 
it was quite a simple industrial field. Today, mixing has become 
rather difficult to control: security standards, various certifi-
cations, such as ASTM, ISO and other standards influence the 
composition of paints and so the characteristics of what can be 
sold or not.” Ecology has also become a major challenge: how 
to create plastic materials and make sure that they decompose 
to the same extent in various areas around the world? Only vis-
cometry and rheology can provide answers to these questions. 

In this new golden age of viscometry, Fungilab intends to rein-
force its leading position. The company is about to launch a vast 
development programme of its product range. It could very well 
become the first company to be a leader in three major scien-
tific fields: rotational viscometers, intended for quality control, 
which is Fungilab’s current speciality; in process viscometers 
and scientific rheometers used in laboratories and R&D.

Another major step for these “serial innovators”, already ahead 
of the competition thanks to a number of unique applications. 
In fact, all new Fungilab devices can be digitally connected for  
comparing results immediately and on a worldwide level. When-
ever new functionalities, standards or calculations emerge, it 
will no longer be necessary to buy a new device, like it used to 
be until now: a minor update will be sufficient.  |

  Fungilab devices can be digitally connected.

© Fungilab
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Salmon consumption is soaring across the world.  
Whether land or sea based, fish-farming technologies  
are becoming increasingly sophisticated in order to  
meet demand with only limited environmental impact. 
Steinsvik is a leader in this field.

HI-TECH 
FISH-FARMING:
OF LICE 
AND MEN
By Corine Fiechter

© Steinsvik
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STEINSVIK

Aquaculture has existed since the dawn of time, but it's only 
since the seventies that it has become an exponentially growing 
commercial industry. In 2007, the global salmon production to-
talled 750 thousand tons. It has practically doubled to 1.4 million  
tons in 2017. Obviously, such growth involves sensitive issues, 
such as how to reconcile the increase in production with sus-
tainability, safety and profitability? In order to find an equal bal-
ance, fish farms rely increasingly on innovative equipment and 
technologies like those offered by the Steinsvik Group.

Founded in 1966, the Norwegian company has built a solid 
reputation in the design and construction of feeding barges.  
A global leader in its field, providing significant benefits in  
efficiency and productivity.

With a food storage capacity of 150 to 850 tons, these auto-
mated platforms can be equipped with up to 16 feed lines. De-
pending on your needs, the barges are combined with software 
and other sophisticated equipment, including special cameras. 
Fitted with various measuring sensors, these cameras enable 
the monitoring of water conditions and fish behaviour to de-
termine, for example, when the animals need to be fed. Ideal  
quantities for the well-being of fish are always maintained, 
which avoids waste and preserves resources.

Steinsvik also develops highly efficient solutions for water treat-
ment and filtering with the underlying purpose of contributing 
to a more sustainable aquaculture. 

Among all the patented innovations, the flagship product has 
been, for the last couple of years, without a doubt, the Thermolicer. 

 It has indeed to do with lice. As it turns out, you don't actually 
need to have hair to get them. Sea lice – tiny crustaceans – are 
naturally present in the sea. However, the high concentration of 
fish in farms facilitates their reproduction, so they have become 
the public enemy number one for salmon producers. Thermo-
licer was designed to provide an environmentally friendly solu-
tion to this scourge. As indicated by its name, it uses heat and 
not medicine or chemical products. 

It is based on a simple principle: the fish are aspired into a warm 
water bath of 30 to 34 °C where they stay for only about 30 sec-
onds before they are let back into their cages. The sudden in-
crease in temperature triggers the shedding of any attached 
sea lice from the salmon's body. The water is then filtered,  
aerated and oxygenated before being re-used in the system.  

Capable of treating up to 80  tons of fish per hour, since its 
launch 5 years ago, Thermolicer has helped millions of tons of 
salmon get rid of lice. It has been growing in popularity and is 
used in all the major fish farms in Norway – the world's largest 
salmon producer – as well as by other major producers, such as 
Scotland, Canada and the Faroe Islands.

With growing production, centralised monitoring has also be-
come increasingly important. Steinsvik provides high perfor-
mance solutions fitted with fibre optics connections. 

The company offers complete network infrastructures for  
remote controlling installations. Flexible and adaptable to the 
customer's needs, it could just as well equip a small fish farm in 
Tasmania as it does the world's largest fish producers.  |

HI-TECH 
FISH-FARMING:
OF LICE 
AND MEN

  Side view of the Nova SideFeeder 600

    Steinsvik’s feeding barge, the Nova SideFeeder 600

  Remote controlling and monitoring are possible

© Steinsvik © Lena Sørensen
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WHEN FRENCH 
TECH

MET 
LEMO TECH

By Corine Fiechter

WHEN F ENCH 
TE H

 ECH
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HISTORY

Founded 30 years ago, LEMO France has become a 
preferred partner for many players in the French industry 
4.0. The company supports the development of start-ups 
as much as major groups.

When LEMO’s French subsidiary was created in 1988, its sole 
activities consisted of stocking and selling connectors. Among 
its early customers were major laboratories and other research 
institutes, very much in need of connectors for their test and 
measurement equipment. 

Meanwhile, LEMO France has developed a highly diversified  
industrial customer base, from SMEs to major groups. Many of 
them are still loyal customers, such as a family company active 
in the automotive sector, whose technical director has treas-
ured and kept LEMO’s catalogue from… 1988!

The early 2000s were a major turning point for LEMO France, 
when in-house cable assembly was launched. “Through this 
new activity, we were able to extend our services from con-
nector sales to providing complete cable-connector assembly 
solutions, which represents an undeniable advantage, explains 

Angel Moran, managing director. Today, we have become even 
stronger thanks to Northwire cables.” 

When Angel Moran took over the subsidiary’s management in 
2012, he put a strong emphasis on developing cable assembly 
activities, which grew from 2,000 assemblies in 2012 to 10,000 in 
2017. “We are now able to provide better service in terms of 
quality and reactivity and to position ourselves as a highly  
flexible local partner.” 

This means a real competitive advantage at a time when France 
is experiencing a powerful momentum of relocation and indus-
trial development, supported by voluntarist public policies.

French industry in general is reinvigorated, but “French Tech” is 
literally booming, especially as far as robotics and big data are 
concerned. Fairly active in these sectors, LEMO France supports 
not only large groups, but also small innovative start-ups that 
are also present in the medical, renewable energy and smart 
grids markets. “In addition to LEMO quality, widely renowned 
in France, we are fortunate to be able to rely on the Group’s 
solidity which also gives us the means for further development. 
At the same time, we remain a small structure with the agility 
of a start-up.”

The French subsidiary has grown from 3 employees in 1988 to 
16 today, with a majority of women in technical positions. In or-
der to support its development, the company has moved twice, 
but stayed in the Paris region. LEMO France’s major growth 
opportunities include communication in sensitive or harsh en-
vironments: helmets, headsets, microphones, interphones for 
security forces and aviation. 

LEMO France is equally active in many other fields, such as 
broadcast. Angel Moran recalls fond memories of the Group’s 
70th anniversary in 2016, celebrated by his team in the legend-
ary Stade de France, where cameras had just been equipped 
with LEMO connectors for broadcasting the Euro football 
championship. A prestigious place and application to match the 
company’s success story.  |
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KEEP COOL AND 
BOOST YOUR 
ELECTRIC CAR
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LEMO’s brand-new high power M Series Connector
Small, light, robust, reliable and powerful. Engineered  
to revolutionise the engine performance of your  
electric race cars or standard cars, commercial vehicles  
or large-size drones.
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