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The Need

Smart cards, Wearable Electronic, Flexible displays, 

Medical and Cosmetic Transdermal Patches…



Introduces ionic medicinal compounds into the body 

through the skin by applying local tiny electric current to 

promote flow of the drug.

Electronic Drug Delivery 
Transdermal Patches



Bendable Electronics

Power Smart Cards
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Flexible Battery Requirements
1. Thin pouch cells – < 1mm thickness

2. Flexible - Rolled up, Twisted, Bent

3. Reasonable Energy &Power density

4. Long service & Shelf life for primary

5. Good cycle life for rechargeable

6. Wide operating temperatures

7. Good safety

8. Low cost
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Flexible Battery Technology
1. Anode, Cathode and Separator need to be flexible

2. One approach is to use polymer binders to fabricate 

composite electrodes where conductive additives are 

added to enhance their conductivity

3. Electrode materials can be printed or coated onto 

flexible substrates

4. Flexible pouch packaging is Mandatory to maintain 

bendability

5. Others approaches include the filtering of electrode 

suspension through filters to form free-standing films, 

or use flexible matrix to hold electrode materials
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Li-Ion Cell & Flexing Effect 

Battery Flexibility – No formal definition

We define it as number of dynamic bending from flat to 

20mm in radius wit n capacity degradation



BIAM - Beijing Institute of Aeronautical Materials

FET – Front Edge

IPS – Infinite Power Solutions

Flexible Thin-Film Lithium Cells



Amo Green Tech

http://www.amogreentech.com/



Amte Power

http://www.amtepower.com/

5/2019 In a meeting with the company they 

confirm manufacturing of li-ion flexible pouch cells 

for the consumer market base on Qinetiq IP.



Battflex

http://www.battflex.com/



ITN Energy Systems http://www.itnes.com/



Jenax

http://jenaxinc.com/product/batteries/
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Lionrock Batteries

https://lionrockbatteries.com/





Panasonic
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Prologium





Samsung





23



STMicroelectronics
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Summary
1. Several companies developing lithium rechargeable and 

Primary flexible batteries

2. The market is here and will to pay for flexability

3. Technology is still under development

4. We can expect first mass production in a range of 2-5 
years from now

5. More details in our flexible li-ion battery market report



Information in this report was obtained by:

1. Public web sources.

2. Shmuel De-Leon Battery/Energy Sources DataBase ® (Includes 
30,000 cell  PDF data sheets).

3. Shmuel De-Leon Batteries & Fuel Cells Seminar ® presentations.
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