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CLAIMS 

1. An electrochemical cell comprising:

an inner current collector;

an inner reactant flowpath;5 

an outer current collector;

an outer reactant flowpath; and

an ion-exchange membrane, wherein

the inner reactant flowpath comprises an inner reactant inlet, an inner 

reactant outlet, and an inner reactant chamber in fluid communication with the 10 

inner reactant inlet and the inner reactant outlet,  

the inner current collector comprises one or more inner electrodes that 

are dimensionally configured to create an interior three-dimensional volume 

forming at least a portion of the inner reactant chamber,  

the outer current collector comprises one or more outer electrodes that 15 

are dimensionally configured to create an interior three-dimensional volume 

forming an opening therein,  

the inner current collector and the interior three-dimensional volume of 

the inner current collector are nested through the opening and within the three-

dimensional volume of the outer current collector such that the interior three-20 

dimensional volume of the inner current collector resides within both the inner 

current collector and the outer current collector,  

the inner electrodes of the inner current collector oppose the outer 

electrodes of the outer current collector across the ion-exchange membrane,  

the outer reactant flowpath is separated from the ion-exchange 25 

membrane by the outer electrodes, and  

the inner current collector and the outer current collector comprise 

opposing mounting faces that form a releasable seal around a perimeter of the 

opening. 

30 

2. The electrochemical cell of claim 1, wherein the electrode of each of the inner

and outer current collectors comprises a single continuous surface. 
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3. The electrochemical cell of claim 1, wherein the electrode of each of the inner

and outer current collectors comprises a plurality of distinct electrode surfaces. 

4.  The electrochemical cell of claim 3, wherein the electrode of each of the inner 5 

and outer current collectors comprises at least three distinct electrode surfaces.  

5. The electrochemical cell of claim 3, wherein the electrode of each of the inner

and outer current collectors comprises at least four distinct electrode surfaces. 

10 

6. The electrochemical cell of claim 3, wherein the electrode of each of the inner

and outer current collectors comprises at least five distinct electrode surfaces that define 

a substantially cubic structure.  

7. The electrochemical cell of claim 3, wherein each of the plurality of distinct15 

electrode surfaces of the inner collector receives a reactant substantially equally and 

substantially simultaneously with all of the other surfaces of the plurality of distinct 

electrode surfaces of the inner collector, while each of the plurality of distinct electrode 

surfaces of the outer collector receives a reactant substantially equally and substantially 

simultaneously with all of the other surfaces of the plurality of distinct electrode 20 

surfaces of the outer collector.  

8. The electrochemical cell of claim 1, wherein the electrodes of each of the first

and outer current collectors comprise an electrocatalyst disposed on a fluidly porous and 

electrically conductive media.  25 

9. The electrochemical cell of claim 1, wherein the ion-exchange membrane

comprises a polymer ion-exchange membrane such that it along with the electrodes of 

the inner and outer current collectors forms a membrane electrode assembly.  

30 

10. The electrochemical cell of claim 9, wherein the ion-exchange membrane

substantially envelops the inner reactant chamber. 
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11. The electrochemical cell of claim 9, wherein the ion-exchange membrane covers

the substantially entirety of the interior three-dimensional volume of the outer current 

collector.  

5 

12. The electrochemical cell of claim 9, wherein the ion-exchange membrane

extends laterally over at least a portion of at least one of the mounting faces. 

13. The electrochemical cell of claim 1, wherein the electrochemical cell comprises

a battery. 10 

14. The electrochemical cell of claim 1, wherein the electrochemical cell comprises

a fuel cell. 

15. The electrochemical cell of claim 14, further comprising a water management15 

conduit that is in fluid communication with a membrane electrode assembly that is 

formed by the ion-exchange membrane and the electrodes of the inner and outer current 

collectors.  

16. The electrochemical cell of claim 1, further comprising a gasket disposed on at20 

least one of the mounting faces. 

17. The electrochemical cell of claim 1, wherein both of the inner reactant inlet and

the inner reactant outlet are located in one surface of the inner current collector. 

25 

18. An electrochemical cell assembly comprising:

reactant delivery conduit defining a first portion and a second portion each of

which are configured to convey a different reactant than the other; and 

a plurality of electrochemical cells each comprising: 

an inner current collector;  30 

an inner reactant flowpath; 

an outer current collector;  
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an outer reactant flowpath; and  

an ion-exchange membrane, wherein 

the inner reactant flowpath comprises an inner reactant inlet, an 

inner reactant outlet, and an inner reactant chamber in fluid 

communication with the inner reactant inlet and the inner reactant outlet,  5 

the inner current collector comprises one or more inner electrodes 

that are dimensionally configured to create an interior three-dimensional 

volume forming at least a portion of the inner reactant chamber,  

the outer current collector comprises one or more outer electrodes 

that are dimensionally configured to create an interior three-dimensional 10 

volume forming an opening therein,  

the inner current collector and the interior three-dimensional 

volume of the inner current collector are nested through the opening and 

within the three-dimensional volume of the outer current collector such 

that the interior three-dimensional volume of the inner current collector 15 

resides within both the inner current collector and the outer current 

collector,  

the inner electrodes of the inner current collector oppose the outer 

electrodes of the outer current collector across the ion-exchange 

membrane,  20 

the outer reactant flowpath is separated from the ion-exchange 

membrane by the outer electrodes, and  

the inner current collector and the outer current collector 

comprise opposing mounting faces that form a releasable seal around a 

perimeter of the opening.  25 

19. The electrochemical cell assembly of claim 18, wherein each of the portions of

the reactant delivery conduit comprises a manifold with a plurality of branches that 

extend substantially parallel with one another and substantially orthogonal to a flow of 

reactant contained within the manifold.  30 
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20. The electrochemical cell assembly of claim 19, wherein the plurality of

electrochemical cells is coupled to the parallel-extending branches of the reactant 

delivery conduit in such a way that they define a substantially two-dimensional cell 

array.  

5 

21. The electrochemical cell assembly of claim 20, wherein the manifolds of the

reactant delivery conduit are spaced apart from one another in a parallel manner on 

substantially opposing edges of the two-dimensional cell array.  

22. The electrochemical cell assembly of claim 18, further comprising a cross-10 

interconnect to provide one or the other of series and parallel electrical connection 

between adjacent electrochemical cells.  

23. A method of forming an electrochemical cell assembly, the method comprising:

providing a plurality of electrochemical cells each of which comprise:15 

an inner current collector with one or more inner electrodes that are 

dimensionally configured to create an interior three-dimensional volume that 

forms at least a portion of an inner reactant chamber;  

an outer current collector with one or more outer electrodes that are 

dimensionally configured to create an interior three-dimensional volume with an 20 

opening therein;  

an ion-exchange membrane disposed between the electrodes of the inner 

and outer current collectors; 

inserting, for each electrochemical cell within the assembly, the inner current 

collector through the opening in the outer current collector such that at least a portion of 25 

the interior three-dimensional volume of the inner current collector is nested within the 

three-dimensional volume of the outer current collector;  

securing the inner and outer current collectors of each electrochemical cell 

within the assembly to one another such that opposing mounting faces from each 

current collector form a releasable seal around a perimeter of the opening;  30 

fluidly coupling the inner current collector of each electrochemical cell within 

the assembly to a first portion of a reactant delivery conduit through an inner reactant 
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flowpath that comprises an inner reactant inlet and an inner reactant outlet that is in 

fluid communication with the inner reactant chamber; and  

fluidly coupling the outer current collector of each electrochemical cell within 

the assembly to a second portion of a reactant delivery conduit through an outer reactant 

flowpath that comprises an outer reactant inlet and an outer reactant outlet that is in 5 

fluid communication with an interstitial space that is formed around the outer electrodes. 

24. The method of claim 23, further comprising servicing the assembly by removing

one of the electrochemical cells from the assembly without disturbing any other of the 

electrochemical cells within the assembly.  10 

25. The method of claim 23, further comprising increasing a power out capability of

the assembly by adding one of the electrochemical cells to the assembly without 

disturbing any other of the electrochemical cells within the assembly.  

15 

26. The method of claim 25, further comprising placing a cross-interconnect to

provide one or the other of series and parallel electrical connection between adjacent 

electrochemical cells. 
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