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SCIENCE

Wearable battery is flexible, stretchable and
sweat-powered
By Ben Coxworth
August 17, 2021

Although we do keep hearing about flexible wearable electronics, most such devices are

still powered by rigid batteries that regularly need to be recharged. An experimental new

battery, however, is soft, stretchable, and powered by human sweat.

Developed by scientists at Singapore's Nanyang Technological University, the battery

measures 2 by 2 cm (0.8 by 0.8 in) and is printed onto a flat sweat-absorbent textile.
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After being sprayed with artificial sweat, a strip of the batteries generated 3.57 volts of electricity

Nanyang Technological University
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That textile can in turn be integrated into things like arm straps or wrist bands, which are

linked to wearable devices such as smartwatches or biosensors. Because the textile

substrate is so absorbent, it ensures that sweat is always available to the battery, even if

the wearer's rate of perspiration is inconsistent.

The battery itself is made up of a hydrophilic (water-attracting) polymer known as

poly(urethane-acrylate), along with microscopic flakes of silver. When exposed to the

chloride ions and acidity of sweat, those flakes clump together. This chemical reaction

increases the flakes' ability to conduct electricity, plus it causes an electric current to flow

between them.

From left to right, team members Dr. Gurunathan Thangavel, Prof. Lee Pooi See and Dr. Lyu Jian

Nanyang Technological University

In lab tests, the battery was worn on a volunteer's wrist as they pedaled a stationary

bicycle for half an hour. Doing so allowed the device to generate a voltage of 4.2 volts and
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output power of 3.9 milliwatts, which was sufficient to power a temperature sensor that

continuously transmitted data to a smartphone via Bluetooth.

As an added bonus, the device contains no toxic chemicals or heavy metals, so it shouldn't

contribute to the problem of harmful electronic waste.

"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,"

says the lead scientist, Prof. Lee Pooi See. "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, while thinner batteries reduce the

item’s ability to carry enough charge to last throughout the day."

The research is described in a paper that was recently published in the journal Science

Advances. Scientists from Caltech and Binghamton University – among other places – are

also developing sweat-powered wearable electronics.

Source: Nanyang Technological University

TAGS SCIENCE NANYANG TECHNOLOGICAL UNIVERSITY WEARABLE ELECTRONICS

STRETCHABLE ELECTRONICS BATTERIES NEW ATLAS AUDIO

We recommend

Powered by

Printing practice for the fabrication of flexible and
stretchable electronics
Zheng CUI et al.,
SCIENCE CHINA Technological
Sciences, 2019

Fast Track Diagnostics Gets CE Mark for Real-Time
PCR Detection of High-Risk HPV
360Dx, 2018

Tab engineering-mediated resistance of flexible
lithium-ion batteries for high output current
Shi Kui Jia et al.,
Journal of Energy Chemistry, 2020

Invivoscribe Submits FLT3 Mutation CDx Assay
to FDA
Precision Oncology News, 2018

Massive Bio Aims to Improve Clinical Trial
Enrollment Rates With Oncology Registry,
Matching Tool
Precision Oncology News, 2018

This sweat-powered biofuel cell could create
better wearable devices
Danielle Kirsh,
Med Design and Outsourcing,
2017

https://advances.sciencemag.org/content/7/29/eabg8433
https://newatlas.com/science/electronic-skin-sensor-sweat-caltech/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/stretchable-fabric-battery-wearables-sweat/52535/?itm_source=newatlas&itm_medium=article-body
https://www.ntu.edu.sg/news/detail/stretchable-battery-that-is-powered-by-sweat
https://newatlas.com/science/
https://newatlas.com/tag/nanyang-technological-university/
https://newatlas.com/tag/wearable-electronics/
https://newatlas.com/tag/stretchable-electronics/
https://newatlas.com/tag/batteries/
https://newatlas.com/tag/newatlas-audio/
https://www.trendmd.com/how-it-works-readers
https://www.sciengine.com/doi/10.1007/s11431-018-9388-8?utm_source=TrendMD&utm_medium=cpc&utm_campaign=SCIENCE_CHINA_Technological_Sciences_TrendMD_1
https://www.360dx.com/regulatory-news/fast-track-diagnostics-gets-ce-mark-real-time-pcr-detection-high-risk-hpv?utm_medium=TrendMD&utm_campaign=1&utm_source=TrendMD&trendmd-shared=1#.Wrupv2rwZhE
https://www.sciengine.com/doi/10.1016/j.jechem.2020.10.018?slug=fulltext&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Energy_Chemistry_TrendMD_1
https://www.precisiononcologynews.com/molecular-diagnostics/invivoscribe-submits-flt3-mutation-cdx-assay-fda?utm_medium=TrendMD&utm_source=TrendMD&utm_campaign=TMD_PON
https://www.precisiononcologynews.com/informatics/massive-bio-aims-improve-clinical-trial-enrollment-rates-oncology-registry-matching-tool?utm_medium=TrendMD&utm_source=TrendMD&utm_campaign=TMD_PON
https://www.medicaldesignandoutsourcing.com/sweat-powered-biofuel-cell-wearables/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Med_Design_and_Outsourcing_TrendMD_1
https://www.facebook.com/dialog/share?app_id=38456013908&display=popup&href=https%3A%2F%2Fnewatlas.com%2Fscience%2Fsweat-powered-stretchable-battery%2F
https://twitter.com/intent/tweet?url=https%3A%2F%2Fnewatlas.com%2Fscience%2Fsweat-powered-stretchable-battery%2F&text=Wearable%20battery%20is%20flexible%2C%20stretchable%20and%20sweat-powered
https://share.flipboard.com/bookmarklet/popout?v=2&title=Wearable%20battery%20is%20flexible%2C%20stretchable%20and%20sweat-powered&url=https%3A%2F%2Fnewatlas.com%2Fscience%2Fsweat-powered-stretchable-battery%2F
https://www.linkedin.com/shareArticle?url=https%3A%2F%2Fnewatlas.com%2Fscience%2Fsweat-powered-stretchable-battery%2F&mini=true&title=Wearable%20battery%20is%20flexible%2C%20stretchable%20and%20sweat-powered&summary=Although%20we%20do%20keep%20hearing%20about%20flexible%20wearable%20electronics%2C%20most%20such%20devices%20are%20still%20powered%20by%20rigid%20batteries%20that%20regularly%20need%20to%20be%20recharged.%20An%20experimental%20new%20battery%2C%20however%2C%20is%20soft%2C%20stretchable%2C%20and%20powered%20by%20human%20sweat.&source=New%20Atlas
https://newatlas.com/

