B-LiFE: Space enabled mobile lab fighting COVID-19
While the COVID-19 pandemic is still raging in many countries across the globe, in Europe it seems the first peak has passed. In Italy, which has been struck extremely hard by the pandemic, the local authorities of the Piedmont region have requested the deployment of B-LiFE, a mobile laboratory, in order to test their frontline responders such as healthcare workers, civil protection volunteers and members of the emergency services. The test will show whether they have the coronavirus, and also whether or not those who have been infected have had an immune response to the virus. B-Life is a project that has been developed within the ESA Space Solutions programme and shows how space technology benefits people on the ground in times of crisis.  
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	Piedmont, Italy, in a large warehouse the B-LiFE mobile laboratory has made camp. B-LiFE stands for Biological Light Fieldable Laboratory and is used in case of medical emergencies. It has been developed by the Belgian Université Catholique de Louvain or UCLouvain within the ESA’s Space Solutions programme. The laboratory has already proven its worth in Africa between 2014 and 2015 during the Ebola crisis and now it will be used to aid in the battle against the current COVID-19 pandemic in the Piedmont region in Italy. This region has been struck hard by the coronavirus and B-LiFE will be testing its frontline responders for the virus. These tests will enable people in essential roles, such as healthcare workers or emergency responders, to return to work in case of a negative result. While in normal laboratories testing will take between 24hours and a few days, here the frontline responders have their results in a few of hours. 
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· INT. interview with JL Gala, B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA


	ITW Jean-Luc Gala:  director of the Centre for Applied Molecular Technologies, Université Catholique de Louvain 
in this lab, we can analyse different samples and used all the sets of methods available today to analyse the immunity as well // But to do also molecular testing, so to see if the virus is still present in some patient or not. So we can have a full set of analysis and results to be sure that the patient that we see have develop antibodies, for instance, and do not carry the virus anymore. So this is the type of quick answer that we can provide a whole set of answers, but very rapidly
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· INT. GV’s B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA 
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· INT. GV’s B-LiFE laboratory testing procedures, piedmont region Italy – June 2020 – ESA 
	Field laboratories are critical in times of crisis as they can be strategically deployed close to the crisis’ epicentre. This offers the benefit of analysing the collected data onsite, allowing for a faster response. What sets B-LiFE apart from other field laboratories is its space component. B-LiFE can function completely autonomous from existing infrastructure on site by using satellite communication, earth observation data and geolocation. This significantly improves the laboratories’ workflow and efficiency. 
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	ITW Arnaud Runge: medical engineer B-LiFE, ESA
So basically, there are different components of this response chain that is provided by the B-life service. There is the front end, which is a laboratory with skilled people that are able to collect data, process them. They will take samples of the biological elements, inactivate them, so make them not dangerous. And then once they are analysed, they will transfer the results to a back-end with some servers that will re-dispatched the information to the decision makers.
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	Its broadband satellite communication allows B-LiFE to speed up communication between field teams, control centres and remote experts, even when regular communication infrastructure is down or non-existent. By using earth observation, the team can create high-resolution maps for safety and security such as epidemiological maps, while geolocation component offers tracking of teams and equipment as well as the geolocation of field samples. 
In the past B-LiFE has proven it can make a difference in the field during a health crisis such as COVID or Ebola going beyond the demonstration phase and being acknowledged as an operational mission.
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· INT. interview with Arnaud Runge, B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA
	ITW Arnaud Runge: medical engineer B-LiFE, ESA
An important achievement of the B-LiFE project that we had, was the certification by the EU Civil Protection mechanism. This means that B-LiFE has demonstrated it is capable to answer and bring solutions to crisis situations in a very fast and reliable way, which means that now if any country in Europe would make use of B-LiFE, you can trigger requests to Europe, and Europe will be able to offer an answer.
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	The deployment of B-LiFE in Italy is a multi-facetted international project with many partners such as ESA, the UCL, the Luxembourg Ministry of defense, satellite operator Intel and many more. Once more the European Space Agency is adding value to terrestrial crisis-management and healthcare with space technology. By supporting projects like B-LiFE ESA has an impact on the lives of many people across the globe, keeping them safe and providing assistance from space, and in the field.
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	· INT. interview with Jean-Luc Gala, B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA
	ITW Jean-Luc Gala:  director of the Centre for Applied Molecular Technologies, UCLouvain – English
Because in this lab, we can analyze different samples and used all the sets of methods available today to analyze the immunity as well, as I discussed. But to do also molecular testing, so to see if the virus is still present in some patient or not. So we can have a full set of analysis and results to be sure that the patient that we see have develop antibodies, for instance, and do not carry the virus anymore. So this is the type of quick answer that we can provide a whole set of answers, but very rapidly. So the patient who come to our facility here, they get an answer nearly immediately. They don't have to wait for one week to get the result. The result comes very quickly. 

	
	B-life is the name of a project and it's a capacity at the same time. And in the name of the project, it comes from biological light fieldable laboratory for emergency, which is the short name is B-Life. And this is a very first project that we led with European Space Agency many years ago. This project aims to bring into an operational capacity that is developed for crisis situation and rapid answer on the field to bring the product of result of space technology. So space technology is what we call for us telecommunication or what's related to telecommunication, meaning terrestrial communication and satellite communication. What for? Because in an operational capacity, like B-life, we need to have a very strong, robust, reliable communication everywhere in the world where this lab can be deployed. Of course, in Italy you have telecommunication, but when you're deployed in Africa, in the middle of a forest where you do not have any communication is crucial for us to keep this communication going, because we need to have the flux, the flow of information going from the lab to the headquarters. Take WHO or national headquarters or minister of Health, and we need to receive information. We also need to produce images, video or to receive images, video, all of this. We need very strong, robust and efficient communication. And this is what ESA is offering us. So this technological development. So the B-life capacitie is a mixture, a joint venture of a biological capacity made to produce analysis, quick analysis of the patient sample in a crisis situation as close as possible to the scene and the telecommunication part that this plugged in to allow this information generated by B-life to get the third party that needs this information for decision making, for instance. So this is very crucial for us that all our partners receive the right information, but also that we receive the right information from themselves. This is the B-life concept. This joint venture between a biological capacity and a telecom capacity. 

	· 
	It's very different from other fields of laboratory because we have many features that are not at disposal of other laboratories. The first. First of all, we have a long expertize of operational missions. So, as I said, we deployed in Africa a few times already. Last time was for the Ebola outbreaks in 2014-15, where we stay many months on the field with my team that is deployed here. So we are very experienced with management of infectious disease. This is one. The second feature is, as I said, the telecommunication features that is plugged to this biological capacity. Thanks to the European Space Agency project that allows us to communicate, but also to create epidemiological map, meaning that based on the images of the country or of the region where we are deployed, we can really identify on the map where are the cases, contacts, disease, so we can really give a better understanding of the scale and the extent of the epidemics. And the third features that nobody has so far in mobile lab is a system of sampling to collect the sample, but also to identify directly the patient and to manage the information. All this information results in patient identification are entered in one central database that we call the LIMS Laboratory Information Management System, but is a special LIMS made, especially for this crisis situation. And that is operated in the field by the team. So at the end of the day, we can provide all this information to the requester, which is in this case, the Piedmontese Italian authorities. So this all these features make us really unique in Europe.

	· 
	because I think indeed it is not the mission of esa to support directly humanitarian mission, but is very interesting, to ESA, to show that the technology that is produced inside the ESA research is used in a very concrete application, then turns out to be humanitarian mission like this. So we are not using ESA to support our humanitarian action. We are using ESA research and result of ESA research to be more operational, more efficient and without this technology we would probably not be able to be as efficient as we are today and we could not manage many of the features of the lab. So epidemiologic and mapping, we could not do it. And communication with the whole world, we could not master it. So this is really the input of ESA and that's, I think, why ESA like to use this application B-life application to show that integration of space technology is perfectly possible and useful and gives an added value in a crisis situation.


	· 
	Other partners of the project. It's a multi national project first. We are supported by the minister of defense of Luxembourg, which provide us with the satellite tool. So the antenna. But we also support by intel, which is a telecommunication technological company which developed direct terrestrial communication. And then we also have different SME's, Belgian SME's that work with us from Flanders and Wallonia in this consortium to produce rapid diagnostic tests. So again, it's a joint venture partners, an international partner for the telecom aspect and of national partner for the biological aspect of ict aspect. So it's a nice joint venture of multi-disciplinary expertise inside this b-life capacity. 
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· INT. interview with Jean-Luc Gala, B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA
	ITW Jean-Luc Gala:  director of the Centre for Applied Molecular Technologies, UCLouvain – French
· What is B-LIFE?

· Why deploy B-LiFE in Italy?

· Who are the partners?

· What is the B-LiFE System comprised of?

· How is B-life different from other Laboratories?
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· INT. interview with Arnaud Runge, B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA
	ITW Arnaud Runge: medical engineer B-LiFE, ESA - English
B-Life stands for biological light fieldable laboratory for medical emergencies. It's a concept of a laboratory that is very easy to transport and deploy on the site of a crisis of biological nature. And the idea is that this laboratory will be able to collect a number of data onsite and transfer them to people that will exploit this data to provide the strategic and tactical response to the crisis.

	
	We started working with the B-life team as part of the ESA Space Solution program In 2012. We started with a feasibility study to investigate whether the concept of this deployable lab would make sense, would have an added value by integrating space assets and would be able to have a sustainable life, meaning that it could survive between two crises. Then we worked with the B-life team in a demonstration project to really deploy the B-life lab on the field to collect evidence that was really creating an added value and bring it to an operational level.

	· 
	B-Life is a very important project for ESA because the field of crisis management is a is a tough one. We have seen that many projects remain projects that meaning that after the demonstration phase, nothing happened. The idea of B-life was really to prove that the concept could survive after the project phase, and that the project could live without ESA funding. It was very important as well because //The B-life project allows  ESA to demonstrate that space elements can really bring a difference, an advantage for this kind of services. And that space makes the difference and brings added value to all daily life. 


	· 
	We starting using B-life in the project phase because we had a number of simulations planned as part of the project and in 2015 there was the Ebola outbreak in Africa. And ESA decided to support a dedicated mission of the B-life service in Africa to fight Ebola. The mission was very successful and proved that with space this kind of laboratory can act much faster to solve the problem on site. Now it's going to be deployed and used for the Covid-19 crisis. And the idea is that we will show that this kind of laboratory has the power to also bring solutions in Europe and anywhere and anywhere else in the world

	· 
	There are many deployable laboratories in the world. What makes ESA, what makes B- life very specific is the fact that integrates a number of space elements, satellite communications, to rapidly transfer larger amounts of data between the laboratory and the decision makers. Earth observation data, which allow very tactical planning of the deployment of a B-life mission, for instance, and geo positioning data which will help to track the assets, the people, the goods. And we'll also make sure that this is an increased safety and security level for them

	· 
	ESA has developed across years, a huge expertise in the field of health, starting with astronauts, but also for terestrial applications. ESA as triggered a number of initiatives to fight the Covid-19 crisis, starting with B-life. But a number of technologies that, for instance, support telemedicine screening patients at distance, checking that they are doing OK and that have been, for instance, initially developed for astronauts can also be used in the context of this crisis.
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· INT. interview with Arnaud Runge, B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA
	ITW Arnaud Runge: medical engineer B-LiFE, ESA – French
· What is B-LiFE?

· How does it work?

· Involvement of ESA in B-LiFE

· Why is B-LiFE important for ESA?

· When was B-LiFE used?

· Why Use B-LiFE in Italy?

· How does B-LiFE differ from other field laboratories?

· How is the B-LiFE space component used?

· B-LiFE EU certification

· ESA and healthcare
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· INT. interview with Roland Gueubel, B-LiFE laboratory set-up, piedmont region Italy – June 2020 – ESA
	ITW Roland Gueubel: Director of B-LiFE, UCLouvain – English
Well, the challenge was, uh, at the start very important because we we started to to develop mobile fieldable capacity for biological and medical lab. But the purpose was to be able to deploy this mobile capacity as close as possible to the crisis area, which means that it must be deployed almost everywhere, either in countries in Europe or in Africa, which we did also. But in order to be able to do that, we need the appropriate logistics and we need a full autonomy. Why? Autonomy. Because when you consider the telecommunication system, the energy management system, in many cases, you do not have that in countries or in your regions where the lab can be deployed. An example of this was the Ebola mission we did between 2014 and  2015. And we had to rely on our own resources for telecommunication, energy management also. But the uniqueness of b-life is that we integrate the resources necessary to be deployed in the field and the logistics also. Which means that we have the capability to help people in different countries, in different areas of the world, not only to, uh, to bring them the capacity of testing, but to to bring them new forms of help, for example. Now since the two last ESA projects, we have developed a new concept of telecommunication system, of new telecommunication support for crisis situation, which is based on what can be called as a telecommunication bubble over the crisis area, which is connected to satellite in order to to provide all the telecommunications support necessary for the responders or for the population. And this has been already implemented in several cases in field exercise or  demonstration, but also in the real situation, for example. Now in this covid-19 pandemic alto piedmonte is an industrial region with very high level of technology. We still needed to have complete autonomy of telecommunication to ensure the support of all the information management tools we have. And, uh, it has demonstrated the need to build new telecommunication tools. And that will be also important in the future development we plan to do. Hopefully with the support of the European Space Agency and with the different partners we have. Because we plan to increase the telecommunication system not only for B-life, but also to support different users in crisis situation by using high throughput satellite or the combination of the new 5G standards, which will come very, very soon in order to to bring new high capacity bandwidth and high capacity telecommunication system for the large volume of information needed to respond to the needs of the crisis management units.

	10:33:01:08
· INT. B-LiFE laboratory set-up and procedures, Piedmont region Italy – June 2020 – ESA
	GV’s B-LiFE deployment

Piedmont Region

Italy

June 2020

ESA

	10:39:30:00
· B-LiFE promotional videos - 

unknown date -  B-LiFE
	B-LiFE promotional videos

unknown date

B-LiFE

	10:45:18:04 
· B-LiFE Ebola deployment – Guinea, Africa – 2014-2015 – B-LiFE
	Stills B-LiFE Ebola deployment

Guinea

2014-2015 

B-LiFE

	10:46:13:08
· B-LiFE Ebola deployment – Guinea, Africa – 2014-2015 – B-LiFE
	Stills B-LiFE Geolocation examples

unknown date 

B-LiFE

	10:46:38:08
· INT. B-LiFE laboratory construction, Piedmont region Italy – June 2020 – Regione Piedmonte
	B-LiFE construction timelapse

June 2020

Regione Piedmonte

	10:47:19
	ESA OUTRO

	10:47:28:24
	END OF PROGRAMME


