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The battery is just 0.8 square inches and comes on a band of special textile
This helps to absorb sweat to power it and can be worn around the wrist or arm 
It was designed by experts at Singapore's Nanyang Technological University
The prototype produced 4.2 V when worn by a person riding an exercise bicycle
Unlike conventional batteries, it contains no toxic chemicals or heavy metals
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A flexible battery that runs off of perspiration and can discharge 20 hours' worth of
electricity for low-powered wearables from just 2ml of sweat has been developed. 

The device measures just 0.8 square inches and is as flat as a bandage, and was
designed by engineers from the Nanyang Technological University in Singapore.

It is attached to a stretchy and sweat-absorbent textile that can be worn around the
wrist or upper arm and also attached to wearables like smartwatches.

The absorbent properties of the textile mean that it can retain sweat, providing the
battery with a constant supply even when the wearer's perspiration rate varies.

This is essential, as the rate at which human skin sweats varies depending not only
on bodily location and environmental conditions but also on the time of day.

Unlike conventional batteries, the sweat-powered battery design does not contain
heavy metals or toxic chemicals which can harm both health and the environment.

A similar device that wraps around your fingers to charge your phone while you
sleep was unveiled by experts at the University of California, San Diego last month.

11
View comments

Power Up Your Financial Fitness. Why Stop Here?
Building a strong relationship with money is like building any
relationship; you need to brave the ups and downs. In this…

By HSBC WEALTH AND PERSONAL...

Follow
Daily Mail

Follow
Daily Mail

Follow
@DailyMail

Follow
Daily Mail

Follow
@dailymailtech

Follow
Daily Mail

Download our
iPhone app

Download our
Android app

Today's headlines Most Read
NASA hits back at Russian claims that
astronaut Serena Auñón-Chancellor
drilled a HOLE in the ISS in 2018 to...
How your BODY SHAPE affects your salary:
Short men and obese women earn $1,000
less a year than taller,...

More than three MILLION children in
England attend schools in areas with toxic
air pollution - while 99% of...
The Perseids put on a show: Spectacular
meteor shower lights up the night sky with up
to 40 shooting stars...

Playing video games can help you to
LOSE weight: Gamers burn up to 472
calories over a two-hour session -...
Your next smartwatch could be powered by
SWEAT: Scientists develop a tiny battery that
only requires 2ml of...

Bouquets of flowers left as offerings to
the gods 1800 years ago are discovered in
tunnels under Teotihuacan...
Twitter pauses its verification program AGAIN
to improve its review process after the tech
company gave the...

Privacy Policy 
Feedback Monday, Aug 16th 2021
11PM
26°C
 2AM
26°C
 5-Day Forecast

Share

NEW
ARTICLES Top

+99

Your next smartwatch 
could be powered by 
SWEAT: Scientists develop 
a tiny battery that only 
requires 2ml of perspiration 
to discharge 20 hours' 
worth of electricity
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HOW WAS THE
BATTERY MADE?

Scroll down for video

A tiny, flexible battery (pictured) that runs off of sweat and can discharge 20 hours worth of
electricity for low-powered wearable devices has been developed by scientists

The researchers first demonstrated the potential of their device by spraying it with artificial
human sweat (as pictured), revealing that it could generate a voltage of 3.57 V

'Our technology heralds a previously
unreachable milestone in the design of
wearable devices,' said paper author and
materials scientist Pooi See Lee of
the Nanyang Technological University.
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Professor Lee and her colleagues
produced their battery by printing
electrodes onto a stretchable textile.

The special ink they used contained
both flakes of silver as well as
hydrophilic poly(urethane-acrylate).

When the silver flakes are exposed to
sweat they are driven to clump
together by both their acidity and
chloride ions — increasing their ability
to conduct electricity.

At the same time, the chemical
reaction produces an electric current
which flows between the electrodes.  

In addition, the team explained, the
the battery's resistance is further
lowered when the device is stretched.

 This means that it can be used when
wearers are, for example, moving
about or exercising.

'By capitalising on a ubiquitous product,
perspiration, we could be looking at a
more environmentally friendly way of
powering wearable devices that does not
rely on conventional batteries. 

'It is a near-guaranteed source of energy
produced by our bodies. We expect the
battery to be capable of powering all
sorts of wearable devices.' 

The researchers first demonstrated the
potential of their device by spraying it
with artificial human sweat, revealing that
it could generate a voltage of 3.57 V.

Next, they tested it on a real person, who
wore the battery around their wrist while
cycling on an exercise bicycle for 30
minutes.

The volunteer was able to generate a
voltage of 4.2 V and an output power of
3.9 mW — enough to power a
commercially-sold temperature sensor
device and send the collected data
continuously to a smartphone via a
Bluetooth connection.

'Our device could be more durable than
current technology, as we showed it
could withstand strain from a wearer’s
daily activities, and repeated exposure to
stress or sweat,' said Professor Lee.

'The slim size of our battery also solves
two problems in wearable tech:
traditional button batteries are a problem
for achieving the sort of sleek aesthetics
that are attractive to consumers.'

He continued: 'Thinner batteries reduce the item’s ability to carry enough charge to
last throughout the day.'

The new battery design, the team explained, has the potential to cut down on
harmful electronic waste, the disposal of which is a growing problem. 

'Conventional batteries are cheaper and more common than ever, but they are often
built using unsustainable materials which are harmful to the environment,' said
paper author and material scientist Lyu Jian of Nanyang Technological University.

'They are also potentially harmful in wearable devices, where a broken battery could
spill toxic fluids onto human skin. 

'Our device could provide a real opportunity to do away with those toxic materials
entirely.'

FitsWatch OPEN

#1 Watch for Singapore Seniors

Ad

RELATED ARTICLES

The end of pulling a
sickie? New AI tool
could allow...

Scientists create glass
that is more than TWICE
as hard as...

'The future is foldable':
Samsung unveils TWO
new folding...

Knights of SPACE!
Chain mail-inspired
material that can hold...

SHARE THIS
ARTICLE

432 shares

 

Coronation Street and
The Two Ronnies star
Dilys Watling dies age
78 after suffering long
illness 
 

Tracy Beaker star Dani
Harmer is pregnant:
Actress, 32, announces
she's expecting second
child 
 Congratulations

10 top tips for summer
holiday fun and back to
school prep
AD FEATURE 
 

New mum Binky
Felstead sparks debate
over whether you
should sterilise a baby's
bottle before using it as
she prepares for holiday
with baby son Wolfie
 

Pregnant Malin
Andersson reveals she
is expecting a GIRL with
boyfriend Jared and
their baby is due on
same date as her late
daughter Consy
 

Peter and Emily Andre
enjoy a romantic
evening at a luxurious
hotel in London to

Share

NEW
ARTICLES Top

+99

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CHS9uknUaYa3gN4GSmsMPld2hmAG30-yQYuPWjfeWDpa19cOODhABIKzZuCJgvwWgAejalp8CyAEGqQK_V44pWMSzPuACAKgDAcgDCqoEzQJP0K65Zi1dBWheJ2VNVUqMTD7aV21EE_U3iE0yVNXqTG4mH-lSIw96psM9yFZP4K0INedlNQuVs3bIYhZAhdG1youbEuKaoVtOF_PjLWN7pgxI1cWqTvi3WfqBfj9WSA3MvWrEUfMT3TJYLGh_6kEKBoMl1JdZKQuIbf7vvbG8mnxPF6vqA2gPJQ_gw5tOVPv44oW1Xn4lyKKjyvD3VfQ6lynJWVAR-Te8tioLGeMOJr08OosP5r5PP5mJoHDKyW3GG5-TumsfLsIIbwhrJkTWO5QFzo95xaHWD6rJmzkLPLHINZYM7KvPSSRcduo4CSXIgImFW5hjsjYA1HSzNn_pxkciahK6i6mEXjSUuMJFjjyQdhQJ0sE3YQmWLpyVX7Bj6LshVrMFUI6g1vOJkJsNxEmjBYNzxfCx7NPevOuPKXPxVZ6f-k28hdvOo6XABPWip_CwA-AEAZAGAaAGN4AHgKXp4AGIBwGQBwKoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB6qbsQLYBwHSCAYIABACGAWxCaGI08JF52vIgAoDmAsByAsBuAwBygwKCI3gyNuo0cK5YtgTDIgUAdAVAZgWAYAXAQ&ae=1&num=1&cid=CAMSeQClSFh35ZEItK9sMIjmVtwrXXgbZWRVQEeoO5qi_dulaqyt5xWHS9weS1bDfzNrsE4tVnIcFgj-lBwTcu5T3rwsvcT55ETxuw-4dKsygOcRQe4P0JTV4J8qP3_IneRlEeDDGTun08kgPnF8IehdkrrugJAKV3bsyzM&sig=AOD64_0EX1lrIGKjAFS7mrlYIYKWX2l6KQ&client=ca-pub-4180835694166255&nx=CLICK_X&ny=CLICK_Y&nb=19&adurl=https://getfitswatch.com/article/sg%3Fgclid%3DCjwKCAjwmeiIBhA6EiwA-uaeFfVn2BHnJ8nI5B0zl_824fOFMc0lRteKtAz_nQ0GpTRX2Fe031A58BoCx64QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CHS9uknUaYa3gN4GSmsMPld2hmAG30-yQYuPWjfeWDpa19cOODhABIKzZuCJgvwWgAejalp8CyAEGqQK_V44pWMSzPuACAKgDAcgDCqoEzQJP0K65Zi1dBWheJ2VNVUqMTD7aV21EE_U3iE0yVNXqTG4mH-lSIw96psM9yFZP4K0INedlNQuVs3bIYhZAhdG1youbEuKaoVtOF_PjLWN7pgxI1cWqTvi3WfqBfj9WSA3MvWrEUfMT3TJYLGh_6kEKBoMl1JdZKQuIbf7vvbG8mnxPF6vqA2gPJQ_gw5tOVPv44oW1Xn4lyKKjyvD3VfQ6lynJWVAR-Te8tioLGeMOJr08OosP5r5PP5mJoHDKyW3GG5-TumsfLsIIbwhrJkTWO5QFzo95xaHWD6rJmzkLPLHINZYM7KvPSSRcduo4CSXIgImFW5hjsjYA1HSzNn_pxkciahK6i6mEXjSUuMJFjjyQdhQJ0sE3YQmWLpyVX7Bj6LshVrMFUI6g1vOJkJsNxEmjBYNzxfCx7NPevOuPKXPxVZ6f-k28hdvOo6XABPWip_CwA-AEAZAGAaAGN4AHgKXp4AGIBwGQBwKoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB6qbsQLYBwHSCAYIABACGAWxCaGI08JF52vIgAoDmAsByAsBuAwBygwKCI3gyNuo0cK5YtgTDIgUAdAVAZgWAYAXAQ&ae=1&num=1&cid=CAMSeQClSFh35ZEItK9sMIjmVtwrXXgbZWRVQEeoO5qi_dulaqyt5xWHS9weS1bDfzNrsE4tVnIcFgj-lBwTcu5T3rwsvcT55ETxuw-4dKsygOcRQe4P0JTV4J8qP3_IneRlEeDDGTun08kgPnF8IehdkrrugJAKV3bsyzM&sig=AOD64_0EX1lrIGKjAFS7mrlYIYKWX2l6KQ&client=ca-pub-4180835694166255&nx=CLICK_X&ny=CLICK_Y&nb=1&adurl=https://getfitswatch.com/article/sg%3Fgclid%3DCjwKCAjwmeiIBhA6EiwA-uaeFfVn2BHnJ8nI5B0zl_824fOFMc0lRteKtAz_nQ0GpTRX2Fe031A58BoCx64QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CHS9uknUaYa3gN4GSmsMPld2hmAG30-yQYuPWjfeWDpa19cOODhABIKzZuCJgvwWgAejalp8CyAEGqQK_V44pWMSzPuACAKgDAcgDCqoEzQJP0K65Zi1dBWheJ2VNVUqMTD7aV21EE_U3iE0yVNXqTG4mH-lSIw96psM9yFZP4K0INedlNQuVs3bIYhZAhdG1youbEuKaoVtOF_PjLWN7pgxI1cWqTvi3WfqBfj9WSA3MvWrEUfMT3TJYLGh_6kEKBoMl1JdZKQuIbf7vvbG8mnxPF6vqA2gPJQ_gw5tOVPv44oW1Xn4lyKKjyvD3VfQ6lynJWVAR-Te8tioLGeMOJr08OosP5r5PP5mJoHDKyW3GG5-TumsfLsIIbwhrJkTWO5QFzo95xaHWD6rJmzkLPLHINZYM7KvPSSRcduo4CSXIgImFW5hjsjYA1HSzNn_pxkciahK6i6mEXjSUuMJFjjyQdhQJ0sE3YQmWLpyVX7Bj6LshVrMFUI6g1vOJkJsNxEmjBYNzxfCx7NPevOuPKXPxVZ6f-k28hdvOo6XABPWip_CwA-AEAZAGAaAGN4AHgKXp4AGIBwGQBwKoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB6qbsQLYBwHSCAYIABACGAWxCaGI08JF52vIgAoDmAsByAsBuAwBygwKCI3gyNuo0cK5YtgTDIgUAdAVAZgWAYAXAQ&ae=1&num=1&cid=CAMSeQClSFh35ZEItK9sMIjmVtwrXXgbZWRVQEeoO5qi_dulaqyt5xWHS9weS1bDfzNrsE4tVnIcFgj-lBwTcu5T3rwsvcT55ETxuw-4dKsygOcRQe4P0JTV4J8qP3_IneRlEeDDGTun08kgPnF8IehdkrrugJAKV3bsyzM&sig=AOD64_0EX1lrIGKjAFS7mrlYIYKWX2l6KQ&client=ca-pub-4180835694166255&nx=CLICK_X&ny=CLICK_Y&nb=8&adurl=https://getfitswatch.com/article/sg%3Fgclid%3DCjwKCAjwmeiIBhA6EiwA-uaeFfVn2BHnJ8nI5B0zl_824fOFMc0lRteKtAz_nQ0GpTRX2Fe031A58BoCx64QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CHS9uknUaYa3gN4GSmsMPld2hmAG30-yQYuPWjfeWDpa19cOODhABIKzZuCJgvwWgAejalp8CyAEGqQK_V44pWMSzPuACAKgDAcgDCqoEzQJP0K65Zi1dBWheJ2VNVUqMTD7aV21EE_U3iE0yVNXqTG4mH-lSIw96psM9yFZP4K0INedlNQuVs3bIYhZAhdG1youbEuKaoVtOF_PjLWN7pgxI1cWqTvi3WfqBfj9WSA3MvWrEUfMT3TJYLGh_6kEKBoMl1JdZKQuIbf7vvbG8mnxPF6vqA2gPJQ_gw5tOVPv44oW1Xn4lyKKjyvD3VfQ6lynJWVAR-Te8tioLGeMOJr08OosP5r5PP5mJoHDKyW3GG5-TumsfLsIIbwhrJkTWO5QFzo95xaHWD6rJmzkLPLHINZYM7KvPSSRcduo4CSXIgImFW5hjsjYA1HSzNn_pxkciahK6i6mEXjSUuMJFjjyQdhQJ0sE3YQmWLpyVX7Bj6LshVrMFUI6g1vOJkJsNxEmjBYNzxfCx7NPevOuPKXPxVZ6f-k28hdvOo6XABPWip_CwA-AEAZAGAaAGN4AHgKXp4AGIBwGQBwKoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB6qbsQLYBwHSCAYIABACGAWxCaGI08JF52vIgAoDmAsByAsBuAwBygwKCI3gyNuo0cK5YtgTDIgUAdAVAZgWAYAXAQ&ae=1&num=1&cid=CAMSeQClSFh35ZEItK9sMIjmVtwrXXgbZWRVQEeoO5qi_dulaqyt5xWHS9weS1bDfzNrsE4tVnIcFgj-lBwTcu5T3rwsvcT55ETxuw-4dKsygOcRQe4P0JTV4J8qP3_IneRlEeDDGTun08kgPnF8IehdkrrugJAKV3bsyzM&sig=AOD64_0EX1lrIGKjAFS7mrlYIYKWX2l6KQ&client=ca-pub-4180835694166255&nx=CLICK_X&ny=CLICK_Y&nb=0&adurl=https://getfitswatch.com/article/sg%3Fgclid%3DCjwKCAjwmeiIBhA6EiwA-uaeFfVn2BHnJ8nI5B0zl_824fOFMc0lRteKtAz_nQ0GpTRX2Fe031A58BoCx64QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CHS9uknUaYa3gN4GSmsMPld2hmAG30-yQYuPWjfeWDpa19cOODhABIKzZuCJgvwWgAejalp8CyAEGqQK_V44pWMSzPuACAKgDAcgDCqoEzQJP0K65Zi1dBWheJ2VNVUqMTD7aV21EE_U3iE0yVNXqTG4mH-lSIw96psM9yFZP4K0INedlNQuVs3bIYhZAhdG1youbEuKaoVtOF_PjLWN7pgxI1cWqTvi3WfqBfj9WSA3MvWrEUfMT3TJYLGh_6kEKBoMl1JdZKQuIbf7vvbG8mnxPF6vqA2gPJQ_gw5tOVPv44oW1Xn4lyKKjyvD3VfQ6lynJWVAR-Te8tioLGeMOJr08OosP5r5PP5mJoHDKyW3GG5-TumsfLsIIbwhrJkTWO5QFzo95xaHWD6rJmzkLPLHINZYM7KvPSSRcduo4CSXIgImFW5hjsjYA1HSzNn_pxkciahK6i6mEXjSUuMJFjjyQdhQJ0sE3YQmWLpyVX7Bj6LshVrMFUI6g1vOJkJsNxEmjBYNzxfCx7NPevOuPKXPxVZ6f-k28hdvOo6XABPWip_CwA-AEAZAGAaAGN4AHgKXp4AGIBwGQBwKoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB6qbsQLYBwHSCAYIABACGAWxCaGI08JF52vIgAoDmAsByAsBuAwBygwKCI3gyNuo0cK5YtgTDIgUAdAVAZgWAYAXAQ&ae=1&num=1&cid=CAMSeQClSFh35ZEItK9sMIjmVtwrXXgbZWRVQEeoO5qi_dulaqyt5xWHS9weS1bDfzNrsE4tVnIcFgj-lBwTcu5T3rwsvcT55ETxuw-4dKsygOcRQe4P0JTV4J8qP3_IneRlEeDDGTun08kgPnF8IehdkrrugJAKV3bsyzM&sig=AOD64_0EX1lrIGKjAFS7mrlYIYKWX2l6KQ&client=ca-pub-4180835694166255&nx=CLICK_X&ny=CLICK_Y&nb=9&adurl=https://getfitswatch.com/article/sg%3Fgclid%3DCjwKCAjwmeiIBhA6EiwA-uaeFfVn2BHnJ8nI5B0zl_824fOFMc0lRteKtAz_nQ0GpTRX2Fe031A58BoCx64QAvD_BwE
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAYcW1tbW251bGwsWzIsMjEsNTJdLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsdHJ1ZV0sW251bGwsImh0dHBzOi8vZ29vZ2xlYWRzLmcuZG91YmxlY2xpY2submV0L3BhZ2VhZC9pbnRlcmFjdGlvbi8__-d-t3_hfRLmAOPbPr3phHAOSBWLB8dkJTSUZJNDKlsdxboRQ8fh99Euph4AXI0CxqK1LLnxV7MrqNtH8hj1nNTk1T55MVNJJuHkehTcvIz16rrYmKdB-JcHLjQSe0s4OgwtBjLKt8W3bKbjoYy2K4QA8S_zeQfLpsrUlgX7tXTvL6gGzTxUGotwDhNM3o8MEkvrt7m2XJEhnFGxYNGM_4oN7RnJboBWsxCx9Nl8uEp0LD00SXJBI8lEozltPvwQOMPVgZbQWjTrfApavE71U841_iYlpNHWvlZXsWCeCIU,VnsXP55iEiUJ_lFW6NB-0w&source=display
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAYcW1tbW251bGwsWzIsMjEsNTJdLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsdHJ1ZV0sW251bGwsImh0dHBzOi8vZ29vZ2xlYWRzLmcuZG91YmxlY2xpY2submV0L3BhZ2VhZC9pbnRlcmFjdGlvbi8__-d-t3_hfRLmAOPbPr3phHAOSBWLB8dkJTSUZJNDKlsdxboRQ8fh99Euph4AXI0CxqK1LLnxV7MrqNtH8hj1nNTk1T55MVNJJuHkehTcvIz16rrYmKdB-JcHLjQSe0s4OgwtBjLKt8W3bKbjoYy2K4QA8S_zeQfLpsrUlgX7tXTvL6gGzTxUGotwDhNM3o8MEkvrt7m2XJEhnFGxYNGM_4oN7RnJboBWsxCx9Nl8uEp0LD00SXJBI8lEozltPvwQOMPVgZbQWjTrfApavE71U841_iYlpNHWvlZXsWCeCIU,VnsXP55iEiUJ_lFW6NB-0w&source=display
https://www.dailymail.co.uk/sciencetech/article-9890879/App-monitors-vital-signs-employees-look-phone.html
https://www.dailymail.co.uk/sciencetech/article-9884385/New-glass-TWICE-hard-diamonds-used-make-bulletproof-windows.html
https://www.dailymail.co.uk/sciencetech/article-9883827/Samsung-launches-Galaxy-Fold-smartphone-1-700.html
https://www.dailymail.co.uk/sciencetech/article-9883915/Chain-mail-inspired-material-developed-space-travel.html
https://www.dailymail.co.uk/tvshowbiz/article-9898017/Georgia-Kousoulou-proudly-displays-stretch-marks-attempt-normalise-postpartum-body.html
https://www.dailymail.co.uk/tvshowbiz/article-9897483/Coronation-Street-Two-Ronnies-star-Dilys-Watling-dies-age-78-suffering-long-illness.html
https://www.dailymail.co.uk/tvshowbiz/article-9897673/Tracy-Beaker-star-Dani-Harmer-announces-shes-pregnant-second-child.html
https://www.dailymail.co.uk/femail/article-9879733/10-tips-summer-holiday-fun-school-prep.html
https://www.dailymail.co.uk/tvshowbiz/article-9898185/New-mum-Binky-Felstead-sparks-debate-sterilise-babys-bottle.html
https://www.dailymail.co.uk/tvshowbiz/article-9897391/Pregnant-Malin-Andersson-reveals-having-GIRL-boyfriend-Jared.html
https://www.dailymail.co.uk/tvshowbiz/article-9897691/Peter-Emily-Andre-enjoy-romantic-evening-luxurious-hotel-celebrate-32nd-birthday.html
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjsvBDKf3LJCDPAKpU2Ru47e1PSn-4-p4REnSVPf5UZ9OnFtGC1Yq5NUSu3bkHrRMWC4UyBtgRmS2LAQScqiTD4yOKrELcXTfjWS4jwC2OzyL3QruOCeQnDlxFQuEnhmtxB4BlQmfAq1-EazHvq9cbtwKpJB7yr0gAGehKSjv9OK4h3ZoiFXEhW3woaFnb8PDv1dGG2umIiJTdgcq-GgM3_nBXxH3F6trm7YTCdOyQcdLUGzn6X7VAcB4Sy_HVrLQooBPSVg7LvczDfIsF1XtoErNcIBGZo1S4A0S03sdJ_eTSTh1m6jyrPAd4m-ZA-7jx9ckPNOmclSCvQDrjGxKUwDgrfu2TtSi16IiJOA-qmgiXQErLpvE4MQo5S8EQgDTTT46dAcU-NffYxVGdxCdkppClzu5RILR5N8uUYuYSVrBjWrdQuAs6HUZ6iTpkINSlXX6mmzJMSLBhEB-WTwZ--VjrcFS8XjkQ5kMm5naIi9xwuWP7mtNhv-YQ8ywUl4-WwCCsosr7KbTW_bnSaIsdttcExRd7_famKx4YQkfSol2UMGiADbFLkQFvc1uGA2liKm9ll1tAYVx-4YuRXCFh9_ZcmsbNUhTe9NlzcgEFFQ9BZ0LwVd5wzrvzQvu1pZPWdpUuwM_tiEYl9vaolRQ4OoQBdi_a1qi48VQC0oRlPDviL1_L6HHevUXouPGTjLIev3iNsdj0hRC0njx5xKzxXWClsFetIm4nhdkprP_IUh6WdjIRo77ER5xdXIpI6mytGNiGngi4SCc35p5dQwbYkQQaBkyEW_93KoK05jaEEm0e0ffyedcjjmTw3-dC7SNht8JHngrxnvBx4VvxWgOOrP15iqt4sZ9oyLcYUvBbvwT5w9OuLFGK8M438FLZuTN0dz1v5rdp70sfeFaVoj5Q8rc_GoFbgcqj6aoLRR9UuMRa9k-_dj6nfb40tJl-3gcdnkzO_b1KuULkP4xubJ_b0BpUCLzookVTWqFPEtPyOLpixTW_BwyRoZ4c3NBlroUJDaF7KA6LnF55d8k5MChPZe4LuUEu1qNrR8&sai=AMfl-YTPMAUZbncFl88DuSykcOCaoM_Y8y2rE0DJQK7KUgRUoGb7wQN8BhbiZur5kxSfQ5UFIZmSESJ3_1nzhwJ8YxkwNEEDtKBLnMx3QXCT_5QX--TM5KtfCrSL-fhs6-q5t5iDiQ8jVFyf63YYw2nmp6p3fUP7oE0oJNl_iVIPWtj6dMD9ij7MFf3IVsryJfTI4pwa5c-kKxosA-vDem7dBC1SxANW-MN6Jay_pfAXYxpttTe0O0Kno0QGqGU6D729wIavdtXMqL8cL9K3MngphRvWX1KuyVcYhZx52gLmCqme2HAPjE2dHrU1PExzfNmj7kJDXXmPQXSq1i6WhYd301sFK9pWQt4paooHQkEA83ccTK085VWBWmAC0CMtLvRTgqMa4EFKXUk&sig=Cg0ArKJSzNjyPwP5qEIR&fbs_aeid=[gw_fbsaeid]&urlfix=1&adurl=https://www.sembcorppower.com/Pages/PricePlans.aspx%3Fpromocode%3Dsunshine%26utm_source%3Dxaxis%26utm_medium%3Ddisplay%26utm_campaign%3D12m_sunshine_display_aug%26utm_term%3Dprospecting%26utm_content%3Dsunshine
https://www.dailymail.co.uk/


8/16/2021 Tech: Tiny battery that runs off of SWEAT could power smartwatches and other wearables | Daily Mail Online

https://www.dailymail.co.uk/sciencetech/article-9897351/Tech-Tiny-battery-runs-SWEAT-power-smartwatches-wearables.html 4/24

The device measures just 0.8 square inches and is as flat as a bandage, and was designed by
engineers from the Nanyang Technological University in Singapore.

'[Sweat] is a near-guaranteed source of energy produced by our bodies. We expect the battery
to be capable of powering all sorts of wearable devices,' said paper author and materials
scientist Pooi See Lee of the Nanyang Technological University. Pictured, left-to-right:
researchers Gurunathan Thangavel, Pooi See Lee and Jian Lv

'It is well known that electronics do not like moisture and thus wearable devices are
typically fully encapsulated to shield them from sweat,' commented Irene
Goldthorpe, a University of Waterloo engineer who was not involved in the study.

'This work turns sweat from a hindrance into an asset, showing that it can improve
the conductivity of printed interconnects and even using sweat as an electrolyte in a
wearable, bendable battery.

'This may open a new paradigm in the design of wearable electronics.'

With their initial study complete, the researchers are now looking to explore how
factors like body heat affect the battery's performance, alongside exploring the
effects of other components of human sweat.

The team has filed a patent application for the new battery through NTUitive,
Nanyang Technological University's enterprise and innovation company.

The full findings of the study were published in the journal Science Advances. 

SWEAT GLANDS EXPLAINED
Sweat glands are small tubular structures in the skin that produce sweat.
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