Medicine from Space: lessons for patients on Earth
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ISS - the International Space Station - orbits the earth every 90 minutes at an altitude of about 400 kilometers and has a surface area roughly the size of a football field.  

This is currently the permanent outpost for men and women to experience long periods of life in space.  For up to 6 months at a time the ISS is home to a rotating team of 6 astronauts. 

Huge advances in technical and medical know-how have been made to get the ISS up and running.  Many aspects of these developments and life on the ISS are being exploited by scientists to advance science back here on earth, including; miniaturization, smart control systems and robotics and the study of weightlessness

Apart form carrying out scientific experiments, astronauts are also part of a huge experiment themselves. They carry out their daily tasks as we do on earth - but living in a weightless environment that is completely unnatural for the human body.

 

01:12

ITW: Guillaume Weerts, Head of general Management Office, ESA/EAC: 

 “Our species evolved so that we are adapted to living on earth, in a strong gravity field.  When you lift your foot it falls back down, when you throw a stone it falls to earth.  That's the environment we're used to, that's what we evolved in, that's what our species has adapted to..."
 

01:34

Because our body is “designed” to live with gravity, living in space for long periods can cause physical side effects. To further understand these and similar physical conditions on Earth, here at the European Astronaut Centre in Germany, Doctor Weerts and his team have been studying people in other partially weightless environments – for example long-stay patients in hospital. 

01:56ITW: G.Weerts: 

 “When people spend a lot of time in bed in hospital their Bodies get out of the habit of regulating their breathing, the blood pressure and circulation in the brain... but normally, when we're upright, our bodies do all this automatically." 

 
02:11
A space-disease that is also very common on earth - particularly in women - is osteoporosis.  By studying a group of women who spent 100 days in bed as part of an experiment, Doctor Weerts hoped to gain a greater understanding of the condition. Initial results showed clear trends, like the loss of muscle and bone tissue, But further research is needed to find out why some people have much less bone loss. This could help finding a solution in future. 

Other aspects from space that we can benefit from on Earth are technological advances.

Professor Philipe Arbeille is a nuclear medicine specialist working at the University Hospital in Tours, France. He’s interested in exploiting innovations that can be applied to medical practice   

He’s also looking at the side effects of weightlessness and how it affects balance.

Balance depends on little crystals called otoliths in the inner ear. In space, the otoliths are effectively weightless so the balance mechanism is disturbed. Head trauma can have the same effect.  So comparing the sensory reactions of astronauts on the ISS and an operator on the ground provides a way of doing more research into this type of problem and its diagnosis.   

  

Because of the huge cost of getting things into space –every kilo counts, so lightness and portability really matter. This has been one of the driving factors towards new advances in miniaturization, with innovations in medical imagery and robotics.  This progress can be transferred for treating patients on Earth 

03:46ITW Philippe Arbeille, Head of Nuclear Medicine Dpt., Trousseau Hospital:  

"In space you have to use machines which are small, light and don't consume much energy.  In a classic hospital environment, we increasingly use portable equipment.  Why?  Because we're short of space, but also because portable equipment can be used at the bedside meaning we don't have to move the patient.  So that's a technical advance we've taken from space." 
 

04:07

 It's not all a result of space research, but this has certainly helped towards the giant steps made in recent years in the field of non-invasive surgery with remote control and robotics.  

Professor Arbeille and his team also use remote control medical systems that were originally developed for use on orbit 

04:26

 Prof Arbeille : "A little bit closer if you can .... Yes, following the costal margin. Ok, stop. Only a centimeter at a time.

 

04:35

Using this system the professor is able to perform an extremely precise ultrasound scan on a patient 60 kilometers away.  

 

The use of Telemedicine is becoming more widespread on Earth and in the future such systems could also be potentially used in difficult environments, like disaster and conflict zones as well as accident and emergency situations. 

Space exploration continues.  There are new technologies to discover, others to perfect. There are new objectives - the Moon and then Mars and beyond.  But in any case the Earth and its inhabitants can already benefit from the new advances in research made possible by activities in Space. 

 05:19 -End A-Roll

B-Roll

05:24 -ITW: Guillaume Weerts, Head of general Management Office, ESA/EAC: 

10:39 - ITW Philippe Arbeille, Head of Nuclear Medicine Dpt., Trousseau Hospital: 
13:37 – Telemedicine applications on earth.
