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Engineers develop robots to treat and test Covid-19 patients in a bid to protect health workers

share  

High infection rates among health care workers have hampered efforts to tackle the outbreak

Engineers in China have developed a robot to treat and test Covid-19 patients while allowing healthcare workers to remain at a safe distance from the highly infectious virus.

The remote-controlled, wheeled machine can take mouth swabs, perform ultrasound scans and listen to organs with a robot stethoscope.

Medical staff can operate the robots from a safe distance using onboard cameras to monitor the patient.

High infection rates among health care workers have hampered efforts to tackle the outbreak, prompting the designers to see if a robot could provide protection.

Robot engineers have long promised their machines will eventually save human workers from dull, dangerous or dirty work. The coronavirus epidemic presents and opportunity to tests what robots may be able to do, some scientists believe.

"Doctors are all very brave," the robot's chief designer, Tsinghua University Professor Zheng Gangtie told Reuters. "But this virus is just too contagious ... We can use robots to perform the most dangerous tasks."

Prof Zheng said the idea came as he watched the Chinese city of Wuhan go on lockdown earlier in the year as the number of cases in China rose rapidly. He said a friend, Dong Jiahong, executive president at Beijing's Tsinghua Changgung Hospital, had told him one of the biggest challenges was frontline workers getting infected.

Gathering a team, he converted two robotic arms such as those used on space stations or lunar explorers.

The robots were almost entirely automated, and could even disinfect themselves after performing actions involving contact, he said.

Yet the robots may have disconcerted patients, according to the first medical reports.

"The feedback from doctors was that it would be better for there to be less automation, as a personal presence would comfort and calm the patient," he said.

Prof Zheng said he would like to build more such robots but funding from the university has run out. The robots cost around £62,000 each to build. He said he did not plan on commercialising his robot design but hopes a company comes along to take that on.

Meanwhile Spain, which has one of the world's worst outbreaks, said at the weekend that it would use robots to increase testing. The country has been testing between 15,000 and 20,000 people a day and will use automation to increase that fourfold.

“A plan to automate tests through robots has been already designed, and Spain has committed to buying four robots that will allow us to execute 80,000 tests per day,” Raquel Yotti, head of Madrid-based Health Institute Carlos III, said at a health ministry press conference on Saturday.
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What's needed now to protect health workers: WHO COVID-19 briefing

Michael J. Ryan, Executive Director of the WHO Health Emergencies Programme and Director-General of the WHO Tedros Adhanom Ghebreyesus, attend a news conference on the coronavirus (COVID-2019) in Geneva, Switzerland February 24, 2020. REUTERS/Denis Balibouse - RC237F9WRS8Q

Michael J. Ryan, Executive Director of the WHO Health Emergencies Programme and Director-General of the WHO Tedros Adhanom Ghebreyesus
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The World Health Organization held a media briefing to update the public on the COVID-19 outbreak. Streamed live on Friday, 10 April.

In some countries, 1 in 10 health workers is infected with coronavirus.

Measures such as training and support can protect health workers and the wider public from increased rates of infection.

Coronavirus infections continue to grow and as they do, health workers are getting ill. In some countries up to 10% of health workers are being infected by coronavirus, said Dr Tedros Adhanom Ghebreyesus, World Health Organization (WHO) Director General.

Such infections increase the rate of infection throughout a community and can pull critical health workers out of service. “This is an alarming trend," said the Director General who, along with other agency officials, shared guidance on how to protect health workers at today’s WHO briefing.

Health workers are at risk on two fronts, explained WHO officials. Due to a shortage of personal protective equipment, some are being infected in hospitals. However, others are also being infected outside hospitals, in their homes or communities.

“Health workers have always been, unfortunately, the mine’s canary in epidemic response, particularly in areas that don’t have strong surveillance systems” said Michael J. Ryan, Chief Executive Director of the WHO Health Emergencies Programme.

Evidence from a variety of countries is helping to explain this trend, one driven in part by the following:

Delayed recognition of COVID-19 symptoms and lack of experience in dealing with respiratory pathogens.

Exposure to large numbers of patients in long shifts with inadequate rest periods.

Lack of personal protective equipment.

Lack of measures to prevent the spread in hospitals.

To help combat these issues, WHO officials recommended the following:

1. Training healthworkers to recognize respiratory diseases

Some infections in healthcare workers have occurred in wards that don’t typically deal with infectious diseases, such as long-term care wards or wards for elderly individuals, said Dr Maria Van Kerkhove, WHO Technical Lead.

As a result, all healthcare workers must be educated about coronavirus, how it is transmitted and how they can protect themselves, said Van Kerkhove. She mentioned that the agency offers a range of interactive trainings on its open W.H.O. platform to help train healthcare workers about the virus and how to put on and take off PPE safely.

"When healthworkers are at risk, we’re all at risk."

—Dr Tedros Adhanom Ghebreyesus, World Health Organization Director-General

2. Increased access to personal protective equipment

Access is key and the global PPE shortage is complicating efforts for health workers to stay protected.

A United Nations task force will coordinate and scale up the procurement and distribution of PPE. Every month, the task force will need to deliver an estimated 500 million medical masks and gloves, as well as other equipment such as respirators and oxygen concentrators for clinical care.

Additionally, the WHO has launched a collection of tools to help managers and planners at hospitals calculate the equipment that will be needed for their patients.  

“We owe a huge debt to our frontline health workers,” said Ryan, “and they asked for nothing more than the training and the protective gear to do their jobs.” 

3. Support for health workers

Many healthworkers are taking on long shifts without break. Exhausted, stressed healthworkers might be less vigilant when using personal protective equipment, through no fault of their own, said Van Kerkhove.

covid ppe

PPE is key to protect healthworkers from COVID-19

“We need to find ways in which we can provide some rest periods so that they don't have very long extended shifts and they have ample time to rest because that's when fatigue sets in.”

What is the World Economic Forum doing about the coronavirus outbreak?

Show

4. Strong hospital surveillance systems

Future surveillance systems must also be in place to help prevent the spread of infection at hospitals. At one point during the outbreak of Ebola, said Ryan, nearly 70 percent of cases were actually being transmitted within the healthcare system.

“The health care environment is an environment in which people can be saved or treated,” explained Ryan. “But it is also an environment in which viruses are present. And we need to protect patients and we need to protect those health workers.”

5. Recognition that every healthcare system has gaps 

Understanding that every health system is vulnerable is key to finding any existing gaps and ensuring the protection of both health workers and the public at large.

Some of the strongest health systems in the world have been surprised by the pandemic, said the Director General. ”You see lack of preparedness of the whole health system," he said. 

“Any system could have gaps and we should have the humility to see to what extent our system is prepared and how can we improve it for the future

Electrical equipments needed utilised in this corona virus pandemic period 

Ventilators:-

A ventilator is a machine that provides mechanical ventilation by moving breathable air into and out of the lungs, to deliver breaths to a patient who is physically unable to breathe, or breathing insufficiently. Modern ventilators are computerized microprocessor-controlled machines, but patients can also be ventilated with a simple, hand-operated bag valve mask. Ventilators are chiefly used in intensive-care medicine, home care, and emergency medicine (as standalone units) and in anesthesiology (as a component of an anesthesia machine).

Ventilator

VIP Bird2.jpg

The Bird VIP Infant ventilator

Specialty

Pulmonology

[edit on Wikidata]

Ventilators are sometimes called "respirators", a term commonly used for them in the 1950s (particularly the "Bird respirator"). However, contemporary hospital and medical terminology uses the word "respirator" to refer to a protective face-mask.[1]

Function 

In its simplest form, a modern positive pressure ventilator consists of a compressible air reservoir or turbine, air and oxygen supplies, a set of valves and tubes, and a disposable or reusable "patient circuit". The air reservoir is pneumatically compressed several times a minute to deliver room-air, or in most cases, an air/oxygen mixture to the patient. If a turbine is used, the turbine pushes air through the ventilator, with a flow valve adjusting pressure to meet patient-specific parameters. When over pressure is released, the patient will exhale passively due to the lungs' elasticity, the exhaled air being released usually through a one-way valve within the patient circuit called the patient manifold.

Ventilators may also be equipped with monitoring and alarm systems for patient-related parameters (e.g. pressure, volume, and flow) and ventilator function (e.g. air leakage, power failure, mechanical failure), backup batteries, oxygen tanks, and remote control. The pneumatic system is nowadays often replaced by a computer-controlled turbopump.

Modern ventilators are electronically controlled by a small embedded system to allow exact adaptation of pressure and flow characteristics to an individual patient's needs. Fine-tuned ventilator settings also serve to make ventilation more tolerable and comfortable for the patient. In Canada and the United States, respiratory therapists are responsible for tuning these settings, while biomedical technologists are responsible for the maintenance. In the United Kingdom and Europe the management of the patient's interaction with the ventilator is done by critical care nurses.

The patient circuit usually consists of a set of three durable, yet lightweight plastic tubes, separated by function (e.g. inhaled air, patient pressure, exhaled air). Determined by the type of ventilation needed, the patient-end of the circuit may be either noninvasive or invasive.

Noninvasive methods, such as continuous positive airway pressure (CPAP) and non-invasive ventilation, which are adequate for patients who require a ventilator only while sleeping and resting, mainly employ a nasal mask. Invasive methods require intubation, which for long-term ventilator dependence will normally be a tracheotomy cannula, as this is much more comfortable and practical for long-term care than is larynx or nasal intubation.

Because failure may result in death, mechanical ventilation systems are classified as life-critical systems, and precautions must be taken to ensure that they are highly reliable, including their power supply. Mechanical ventilators are therefore carefully designed so that no single point of failure can endanger the patient. They may have manual backup mechanisms to enable hand-driven respiration in the absence of power (such as the mechanical ventilator integrated into an anaesthetic machine). They may also have safety valves, which open to atmosphere in the absence of power to act as an anti-suffocation valve for spontaneous breathing of the patient. Some systems are also equipped with compressed-gas tanks, air compressors or backup batteries to provide ventilation in case of power failure or defective gas supplies, and methods to operate or call for help if their mechanisms or software fail

The COVID-19 pandemic has led to shortages of essential goods and services - from hand sanitizers to masks to beds to ventilators. Several countries have already experienced a shortage of ventilators.[37]

In 2006 (under President George W. Bush), the Biomedical Advanced Research and Development Authority (BARDA) of the United States realized that the country was likely to have an epidemic of respiratory disease and would need more ventilators, so it awarded a $6 million contract to Newport Medical Instruments, a small company in California, to make 40,000 ventilators for under $3,000 apiece. In 2011, Newport sent three prototypes to the Centers for Disease Control. In 2012, Covidien, a $12 billion/year medical device manufacturer, which manufactured more expensive competing ventilators, bought Newport for $100 million. Covidien delayed and in 2014 cancelled the contract.

BARDA started over again with a new company, Philips, and in July 2019, the FDA approved the Philips ventilator, and the government ordered 10,000 ventilators for delivery in mid-2020.[38]

Fifty-four governments, including many in Europe and Asia, imposed restrictions on medical supply exports in response to the coronavirus pandemic

Health authorities around the world are trying to find ways to fill their hospitals with more ventilators to cope with increasing numbers of coronavirus patients.

Car manufacturers are offering to help build more of the machines. In New York, city mayor Bill de Blasio says he needs 15,000.

While the vast majority of people who catch the Covid-19 disease experience only mild symptoms, about 6% need hospital care, with older patients at higher risk.

Australian authorities say they are confident they can avoid any shortage of ventilators.

Experts have told Guardian Australia that these efforts will be crucial, because a shortage of ventilators would put lives at risk.

Coronavirus vaccine: when will it be ready?

“The reason this is a crisis is because without the ventilators, patients will die,” says Prof David Story, deputy director of the University of Melbourne’s Centre for Integrated Critical Care, and a staff anaesthetist at Austin Hospital.

Prof Sarath Ranganathan, a board member of Lung Foundation Australia and director of respiratory and sleep medicine at Melbourne’s The Royal Children’s Hospital, said: “The experience in Italy and Spain, and the modelling used by mathematicians around the world, indicates the number of people who will become critically ill with Covid-19 will greatly exceed the capacity to care for them using respiratory support.
“Without access to ventilators many patients who might survive the infection will die.”

Why a shortage of ventilators matters, and what’s being done to avoid it.

One of the most obvious ways to avoid a shortage of ventilators, is to reduce the numbers of people catching the disease in the first place. That means following all the health advice, including social distancing and hygiene rules.

In Australia, the Australian Healthcare and Hospitals Association, the Australia and New Zealand Intensive Care Society and the industry minister, Karen Andrews, have all expressed confidence that a shortage can be avoided.

Australia's coronavirus self-isolation rules: who has to do it and how it works

The Australian government is also investigating whether ventilators used on animals in veterinary clinics could be converted. Sleep apnoea machines and anaesthetic machines are also options.

Story says ventilators used in ambulances could be used as back up.

All of that work will be crucial in saving lives if the social distancing measures and community lockdowns don’t stem the flow of patients into critical care.

Wilson said: “Health care workers responsible for managing severe life-threatening cases like Covid-19 are extremely concerned regarding their ability to use appropriate support for large numbers of patients expected to suffer respiratory failure.

“In essence, this means that many will not be able to be treated with mechanical ventilation and difficult decisions will have to be made by staff, families and patients about the limits of support. There are many ethical dilemmas in this, and none can be easily resolved.”

Ways Engineers Are Helping out to Fight Against the Pandemic

Converted snorkel mask ventilators, negative pressure isolation pods, and monitor robots are amongst several impressive designs.
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11 Ways Engineers Are Helping out to Fight Against the Pandemic
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In response to cases of COVID-19 rising worldwide, the World Health Organization has recently warned that the pandemic is "accelerating." Thankfully, it does say the trajectory can still be changed.

That's why the global scientific community is pulling together in order to develop viable treatments and vaccines to combat the spread of the infectious disease.

Much in the same vein, the world is in desperate need of ingenious solutions to widespread issues such as supply shortages of medical equipment. Here are ways the engineering community has stepped up to the challenge.

RELATED: LATEST DEVELOPMENTS ON THE CORONAVIRUS DISEASE

1. Italy's reverse-engineered 3D-printed ventilators

After the outbreak soared to uncontrollable levels in Italy this month, Dr Daniele Macchini famously wrote that a scarcity in the medical equipment required to treat patients means that "every ventilator becomes like gold."

That's why a group of volunteers in Italy, including Massimo Temporelli, founder of The FabLab in Milan, decided to help out by making 3D-printed versions of the sorely-needed item.

Despite the possibility of being sued by the medical technology company that manufactures a specific ventilator, the volunteers reverse-engineered the piece that was required and were able to print it in a matter of hours to help save lives.

2. The snorkeling mask ventilator

Only a few days after helping an Italian hospital by playing their part in fixing the broken supply chain for ventilators, the same group of engineers shared a 3D printed design for an adapter that converts snorkel masks into ventilators.

Through the use of the adapter, a converted "Easybreath" snorkel mask becomes a functional C-PAP mask for oxygen therapy — a treatment that is critical for the recovery of people with severe cases of COVID-19.
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Despite the possibility of being sued by the medical technology company that manufactures a specific ventilator, the volunteers reverse-engineered the piece that was required and were able to print it in a matter of hours to help save lives.

2. The snorkeling mask ventilator

Only a few days after helping an Italian hospital by playing their part in fixing the broken supply chain for ventilators, the same group of engineers shared a 3D printed design for an adapter that converts snorkel masks into ventilators.

Source: Easy COVID 19 / Isinnova

Through the use of the adapter, a converted "Easybreath" snorkel mask becomes a functional C-PAP mask for oxygen therapy — a treatment that is critical for the recovery of people with severe cases of COVID-19.

As the volunteer company, called Isinnova, told Futurism, "Easybreath" snorkel-maker Decathlon "was immediately willing to cooperate" on the design. As Isinnova points out, however, "neither the mask nor the link are certified and their use is subject to a situation of mandatory need."
3. Robots helping populations affected by the pandemic worldwide

Countries throughout the world are deploying robots to help amidst the growing crisis. In Bangkok, Chulalongkorn University has teamed up with Advanced Info Service (AIS) to develop robots that utilize 5G technology to monitor coronavirus patients while keeping doctors in the loop from afar. As Business Insider points out, the city of Wuhan, where the outbreak started, is using robots to spray disinfectant throughout urban spaces.

Other use cases include robots for delivering packages to sick people, robots that take people's temperatures and hand out sanitizing gel, robots that spread awareness on COVID-19, robot assistant doctors, and even robot chefs that prepare food while minimizing human contact.

4. Coronavirus isolation pods made by Mexican engineer

Special fully-sealed isolation pods were recently created by Mexican engineer Fernando Aviles for safely transporting COVID-19 patients. The specially-designed pods are equipped with air pumps that create a negative pressure within the sealed space.

The negative pressure means that, even if the plastic lining of the pod is torn during the transfer of a patient, any fluids will remain inside the isolation pod — an ingenious method for stopping the spread of the infectious disease amongst healthcare workers.

5. UV light-emitting disinfection robots

UV light disinfectant robots weren't specifically developed for the COVID-19 pandemic and they haven't been definitively proven to be effective at eradicating the virus (SARS COV-2) from surfaces — and yet, demand has skyrocketed to the point that companies are sending truckloads of the machines to different countries worldwide.

Per Juul Nielsen, chief executive of UVD Robots, a subsidiary of Blue Ocean Robotics, told the BBC that "coronavirus is very similar to other viruses like MERS and SARS. And we know that they are being killed by UV-C light."

Hospitals worldwide seem to be trusting that this is true, as demand is sky-high for the robots which use eight light bulbs to emit concentrated UV-C ultraviolet light over hospital surfaces. This type of light has been shown to destroy viruses, bacteria, and other harmful microbes by damaging their DNA and RNA so that they can no longer multiply. 

6. Oxford University and King's College prototype ventilator for mass production

Engineers, anesthetists, and surgeons from the University of Oxford and King's College London are working on one of the many new ventilator designs needed to help patients with severe conditions. Though it is less advanced than other existing ventilator designs, it has been designed for its quick construction and deployment time.

As a University of Oxford statement on the "OxVent" project highlights, "by pooling available expertise from inside and outside the University, and making the design freely available to local manufacturers, we are pleased to be able to respond to this challenge so quickly."

7. 3D-printed 'Made in Catalonia' ventilator

After Italy, Spain currently has the second-highest death toll in the world for the coronavirus — at over 3,400 deaths, Spain has recently surpassed the number of deaths in China. As with any country currently suffering a wave of COVID-19 cases, ventilators are in very high demand.

That's why the Consorci de la Zona Franca (CZFB), HP, Leitat (Tecnio), CatSalut, and several other companies have teamed up to make a scalable design.
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As the above tweet by Spanish publication El Periódico points out, the manufacture of the respirator started on Monday.

8. More open-source ventilator designs

It's not just Spain and Italy that are suffering of course, and even countries with relatively low cases have to be prepared. It is heartening then that engineers worldwide have been supplying their work as open-source documents and looking for global collaborations to help out hospitals in need.

Take the Edison HealthOS open-source ventilator, which is looking for engineers and medical volunteers to be able to approve its design.
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Other use cases include robots for delivering packages to sick people, robots that take people's temperatures and hand out sanitizing gel, robots that spread awareness on COVID-19, robot assistant doctors, and even robot chefs that prepare food while minimizing human contact.

4. Coronavirus isolation pods made by Mexican engineer

Special fully-sealed isolation pods were recently created by Mexican engineer Fernando Aviles for safely transporting COVID-19 patients. The specially-designed pods are equipped with air pumps that create a negative pressure within the sealed space.

The negative pressure means that, even if the plastic lining of the pod is torn during the transfer of a patient, any fluids will remain inside the isolation pod — an ingenious method for stopping the spread of the infectious disease amongst healthcare workers.

5. UV light-emitting disinfection robots

UV light disinfectant robots weren't specifically developed for the COVID-19 pandemic and they haven't been definitively proven to be effective at eradicating the virus (SARS COV-2) from surfaces — and yet, demand has skyrocketed to the point that companies are sending truckloads of the machines to different countries worldwide.

Per Juul Nielsen, chief executive of UVD Robots, a subsidiary of Blue Ocean Robotics, told the BBC that "coronavirus is very similar to other viruses like MERS and SARS. And we know that they are being killed by UV-C light."

Hospitals worldwide seem to be trusting that this is true, as demand is sky-high for the robots which use eight light bulbs to emit concentrated UV-C ultraviolet light over hospital surfaces. This type of light has been shown to destroy viruses, bacteria, and other harmful microbes by damaging their DNA and RNA so that they can no longer multiply. 

6. Oxford University and King's College prototype ventilator for mass production

Engineers, anesthetists, and surgeons from the University of Oxford and King's College London are working on one of the many new ventilator designs needed to help patients with severe conditions. Though it is less advanced than other existing ventilator designs, it has been designed for its quick construction and deployment time.

As a University of Oxford statement on the "OxVent" project highlights, "by pooling available expertise from inside and outside the University, and making the design freely available to local manufacturers, we are pleased to be able to respond to this challenge so quickly."

7. 3D-printed 'Made in Catalonia' ventilator

After Italy, Spain currently has the second-highest death toll in the world for the coronavirus — at over 3,400 deaths, Spain has recently surpassed the number of deaths in China. As with any country currently suffering a wave of COVID-19 cases, ventilators are in very high demand.

That's why the Consorci de la Zona Franca (CZFB), HP, Leitat (Tecnio), CatSalut, and several other companies have teamed up to make a scalable design.

As the above tweet by Spanish publication El Periódico points out, the manufacture of the respirator started on Monday.

8. More open-source ventilator designs

It's not just Spain and Italy that are suffering of course, and even countries with relatively low cases have to be prepared. It is heartening then that engineers worldwide have been supplying their work as open-source documents and looking for global collaborations to help out hospitals in need.

Take the Edison HealthOS open-source ventilator, which is looking for engineers and medical volunteers to be able to approve its design.

Or the student-designed OxyGEN prototype that can be made using plywood or acrylic glass. Of course, designs need to be rigorously tested before they can be approved for use on patients and, much like with Isinnova's converted snorkel mask ventilator, some of these makeshift concepts will only be used in the most desperate situations.

9. Artificial intelligence used to analyze self-isolation habits

Some countries have taken longer than others to announce police-enforced lockdowns. In the United Kingdom, for example, the decision was only enforced yesterday. According to research by Vivacity Labs, a startup that makes camera-based traffic sensors, the enforcement was toseverely needed. Until yesterday, Brits had only been advised to self-isolate. Using its artificial intelligence (AI) traffic sensors Vivacity Labs researchers deducted that the UK government's advice had only resulted in a 30% reduction in pedestrian activity from the week starting on February 3.

The drop in traffic was even smaller with car and motorcycle traffic down only 15% and cyclists down by only 13%. The research is based on anonymous data from over 200 sensors installed across 10 UK cities.

10. U.S. army corps engineers convert buildings to provide 10,000 new beds

Confirmed cases of the coronavirus have surged in New York in the last week. With over 25,000 cases and 210 deaths at the time of writing, it has become the epicenter of coronavirus cases in the U.S.That's why the United States Army Corps of Engineers has stepped in to convert buildings into hospitals in order to create new ICU space for the growing number of patients. The plan is expected to provide 10,000 hospital beds in the state of New York.
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Converted snorkel mask ventilators, negative pressure isolation pods, and monitor robots are amongst several impressive designs.
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In response to cases of COVID-19 rising worldwide, the World Health Organization has recently warned that the pandemic is "accelerating." Thankfully, it does say the trajectory can still be changed.

That's why the global scientific community is pulling together in order to develop viable treatments and vaccines to combat the spread of the infectious disease.

Much in the same vein, the world is in desperate need of ingenious solutions to widespread issues such as supply shortages of medical equipment. Here are 11 ways the engineering community has stepped up to the challenge.

RELATED: LATEST DEVELOPMENTS ON THE CORONAVIRUS DISEASE

1. Italy's reverse-engineered 3D-printed ventilators

After the outbreak soared to uncontrollable levels in Italy this month, Dr Daniele Macchini famously wrote that a scarcity in the medical equipment required to treat patients means that "every ventilator becomes like gold."

That's why a group of volunteers in Italy, including Massimo Temporelli, founder of The FabLab in Milan, decided to help out by making 3D-printed versions of the sorely-needed item.

Source: 3D Printing Media Network

Despite the possibility of being sued by the medical technology company that manufactures a specific ventilator, the volunteers reverse-engineered the piece that was required and were able to print it in a matter of hours to help save lives.

2. The snorkeling mask ventilator

Only a few days after helping an Italian hospital by playing their part in fixing the broken supply chain for ventilators, the same group of engineers shared a 3D printed design for an adapter that converts snorkel masks into ventilators.

Source: Easy COVID 19 / Isinnova

Through the use of the adapter, a converted "Easybreath" snorkel mask becomes a functional C-PAP mask for oxygen therapy — a treatment that is critical for the recovery of people with severe cases of COVID-19.

As the volunteer company, called Isinnova, told Futurism, "Easybreath" snorkel-maker Decathlon "was immediately willing to cooperate" on the design. As Isinnova points out, however, "neither the mask nor the link are certified and their use is subject to a situation of mandatory need."

3. Robots helping populations affected by the pandemic worldwide

Countries throughout the world are deploying robots to help amidst the growing crisis. In Bangkok, Chulalongkorn University has teamed up with Advanced Info Service (AIS) to develop robots that utilize 5G technology to monitor coronavirus patients while keeping doctors in the loop from afar. As Business Insider points out, the city of Wuhan, where the outbreak started, is using robots to spray disinfectant throughout urban spaces.

Other use cases include robots for delivering packages to sick people, robots that take people's temperatures and hand out sanitizing gel, robots that spread awareness on COVID-19, robot assistant doctors, and even robot chefs that prepare food while minimizing human contact.

4. Coronavirus isolation pods made by Mexican engineer

Special fully-sealed isolation pods were recently created by Mexican engineer Fernando Aviles for safely transporting COVID-19 patients. The specially-designed pods are equipped with air pumps that create a negative pressure within the sealed space.

The negative pressure means that, even if the plastic lining of the pod is torn during the transfer of a patient, any fluids will remain inside the isolation pod — an ingenious method for stopping the spread of the infectious disease amongst healthcare workers.

5. UV light-emitting disinfection robots

UV light disinfectant robots weren't specifically developed for the COVID-19 pandemic and they haven't been definitively proven to be effective at eradicating the virus (SARS COV-2) from surfaces — and yet, demand has skyrocketed to the point that companies are sending truckloads of the machines to different countries worldwide.

Per Juul Nielsen, chief executive of UVD Robots, a subsidiary of Blue Ocean Robotics, told the BBC that "coronavirus is very similar to other viruses like MERS and SARS. And we know that they are being killed by UV-C light."

Hospitals worldwide seem to be trusting that this is true, as demand is sky-high for the robots which use eight light bulbs to emit concentrated UV-C ultraviolet light over hospital surfaces. This type of light has been shown to destroy viruses, bacteria, and other harmful microbes by damaging their DNA and RNA so that they can no longer multiply. 

6. Oxford University and King's College prototype ventilator for mass production

Engineers, anesthetists, and surgeons from the University of Oxford and King's College London are working on one of the many new ventilator designs needed to help patients with severe conditions. Though it is less advanced than other existing ventilator designs, it has been designed for its quick construction and deployment time.

As a University of Oxford statement on the "OxVent" project highlights, "by pooling available expertise from inside and outside the University, and making the design freely available to local manufacturers, we are pleased to be able to respond to this challenge so quickly."

7. 3D-printed 'Made in Catalonia' ventilator

After Italy, Spain currently has the second-highest death toll in the world for the coronavirus — at over 3,400 deaths, Spain has recently surpassed the number of deaths in China. As with any country currently suffering a wave of COVID-19 cases, ventilators are in very high demand.

That's why the Consorci de la Zona Franca (CZFB), HP, Leitat (Tecnio), CatSalut, and several other companies have teamed up to make a scalable design.

As the above tweet by Spanish publication El Periódico points out, the manufacture of the respirator started on Monday.

8. More open-source ventilator designs

It's not just Spain and Italy that are suffering of course, and even countries with relatively low cases have to be prepared. It is heartening then that engineers worldwide have been supplying their work as open-source documents and looking for global collaborations to help out hospitals in need.

Take the Edison HealthOS open-source ventilator, which is looking for engineers and medical volunteers to be able to approve its design.

Or the student-designed OxyGEN prototype that can be made using plywood or acrylic glass.

Of course, designs need to be rigorously tested before they can be approved for use on patients and, much like with Isinnova's converted snorkel mask ventilator, some of these makeshift concepts will only be used in the most desperate situations.

9. Artificial intelligence used to analyze self-isolation habits

Some countries have taken longer than others to announce police-enforced lockdowns. In the United Kingdom, for example, the decision was only enforced yesterday. According to research by Vivacity Labs, a startup that makes camera-based traffic sensors, the enforcement was severely needed.

Source: Vivacity Labs

Until yesterday, Brits had only been advised to self-isolate. Using its artificial intelligence (AI) traffic sensors Vivacity Labs researchers deducted that the UK government's advice had only resulted in a 30% reduction in pedestrian activity from the week starting on February 3.

The drop in traffic was even smaller with car and motorcycle traffic down only 15% and cyclists down by only 13%. The research is based on anonymous data from over 200 sensors installed across 10 UK cities.

10. U.S. army corps engineers convert buildings to provide 10,000 new beds

Confirmed cases of the coronavirus have surged in New York in the last week. With over 25,000 cases and 210 deaths at the time of writing, it has become the epicenter of coronavirus cases in the U.S.

That's why the United States Army Corps of Engineers has stepped in to convert buildings into hospitals in order to create new ICU space for the growing number of patients. The plan is expected to provide 10,000 hospital beds in the state of New York.

11. Spain to use AI and robots to quadruple testing capacity

As well as a great necessity for ventilators, and hospital beds, there is also a need to test huge numbers of people while keeping up with the growing number of infections. In Spain, they have turned to AI and robotics to enhance the country's testing capability.

According to Bloomberg, Spain has been testing between 15,000 and 20,000 people a day. Now, the country will use robots and AI to quadruple that capacity.

“A plan to automate tests through robots has been already designed, and Spain has committed to buying four robots that will allow us to execute 80,000 tests per day,” Raquel Yotti, head of Madrid-based Health Institute Carlos III, explained at a health ministry press conference Saturday.

Amidst reports of cases rising worldwide and widespread uncertainty over when and how the pandemic will be controlled, it is encouraging to see scientific and engineering communities come together to save lives by tackle the COVID-19 pandemic head-on.

 CONCLUSION 

Engineers world wide have come up with mind boggling technology to aid in this pandemic war

