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CLAIMS 

 

1. A method of making a micro-battery comprising the steps of: 

forming a cathode having a length and thickness, wherein the ratio of the length to the 

thickness is equal to or greater than 50: 1; 

attaching the cathode to a cathode collector which extends the length of the cathode to 

form a cathode assembly; 

forming an anode having a length and thickness, wherein the ratio of the length to the 

thickness is equal to or greater than 50: 1; 

distribute an aqueous electrolyte around both the anode an the cathode assembly to 

enable ionic communication between the cathode and anode; 

placing the cathode assembly, the electrolyte and the anode within a first and second 

portion of thermoplastic packaging, wherein the first and second portions envelop all of the 

electrolyte, a portion of the cathode assembly and a portion of the anode to form a battery 

interior bounded by sides of the battery interior, except to enable an end portion of the 

cathode assembly and anode to extend out of the battery interior at both a first and second 

end of the micro-battery; 

sealing the battery interior by heating the first and second portions of the packaging 

along the length of the battery interior sides, and sealing the battery interior at the first and 

second end of the micro-battery by sealing the packaging around the extending anode and 

cathode assembly; and 

removing packaging external to the sealed micro-battery. 

 

2. The method of making a micro-battery of claim 1 further comprising the step of 

placing the first and second portions of the packaging within an ultrasonic welder; and 

wherein in said sealing step the ultrasonic welder seals the first and second portions of the 

packaging around the battery interior, and in said removing step the ultrasonic welder cuts the 

packaging at the seal. 

 

3. The method of making a micro-battery of any one of claims 1 and 2 further 

comprising the step of inserting a separator between the anode and cathode. 
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4 The method of making a micro-battery of any one of claims 1-3further comprising the 

step of attaching the anode to an anode collector, wherein in said placing step the anode 

collector is positioned to extend out of the battery interior at both the first and second ends of 

the micro-battery. 

 

5. The method of making a micro-battery of claim 4, wherein the anode collector and the 

cathode collector comprise titanium. 

 

6. The method of making a micro-battery of any one of claims 1-5, wherein the anode 

comprises zinc, and wherein the cathode comprises manganese dioxide. 

 

7. The method of making a micro-battery of any one of claims 1-6, 

wherein the anode extends along a first vector; and 

wherein the cathode is generally planar, extends along a second vector generally 

parallel to the first vector, and is disposed from the anode by a predetermined space. 

 

8. The method of making a micro-battery of claim 7,  

wherein the first vector and the second vector are arcuate; and 

wherein the first vector and the second vector are concentric. 

 

9. The method of making a micro-battery of any one of claims 1-8, wherein the 

thickness of the anode equals the thickness of the cathode. 

 

10 The method of making a micro-battery of any one of claims 1-9, further comprising 

the step of coating the packaging with a metal oxide. 

 

11. The method of making a micro-battery of any one of claims 1-10, further comprising 

the step of positioning the packaging in ionic communication with a saline solution. 

 

12. The method of making a micro-battery of claim 11, wherein the difference between 

the osmotic pressure of the electrolyte relative the osmotic pressure of the saline solution is 

less than ten atmosphere (10 atm). 
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13. The method of making a micro-battery of any one of claims 1-12, wherein the pH of 

the electrolyte is between 6 and 8. 

 

14. The method of making a micro-battery of any one of claims 1-13, wherein the water 

vapor transmission rate of the packaging is less than 1 g/m2-day when measured at between 

85 and 100% relative humidity and between 20 and 40 degrees Celsius. 

 

15. The method of making a micro-battery of any one of claims 1-14, wherein the 

electrolyte comprises zinc acetate. 

 

16 The method of making a micro-battery of claim 15, wherein the concentration of the 

zinc acetate in the electrolyte comprises less than ten weight percent of the electrolyte (10 

wt%). 

 

 


