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CLAIMS 

 

WHAT IS CLAIMED IS: 

 

1. A fluidic device comprising an isotachophoresis (ITP) circuit comprising: 

a first channel comprising a first capillary barrier and a second capillary 

barrier, wherein said first and second capillary barriers are spaced apart, wherein at least one 

of said first and second capillary barriers is a plateau capillary barrier; 

a first loading reservoir in fluid communication with said first channel via a 

first aperture in said first channel, wherein said first aperture is positioned between said first 

and second capillary barriers to permit a liquid entering said first channel via said first 

aperture to flow in one direction along said first channel and arrest at said first capillary 

barrier and to flow in another direction along said first channel and arrest at said second 

capillary barrier, 

 wherein said plateau capillary barrier is configured and arranged so that an air 

gap forms between said first liquid after said first liquid arrests at said plateau capillary 

barrier and a second liquid after said second liquid flows toward said plateau capillary barrier 

in another direction and arrests at said plateau capillary barrier opposite to said first liquid.  

2. The fluidic device of claim 1, wherein said liquid entering said first channel 

via said first aperture flows along a path to said first or second capillary barrier that is longer 

than a width of said first channel.  

3. The fluidic device of claim 1 or 2, wherein said liquid entering said first 

channel via said first aperture flows such that a meniscus of said first liquid arrests at said 

first capillary barrier or at said second capillary barrier, or at both said first and said second 

capillary barrier.  

4. The fluidic device of any one of claims 1 to 3, wherein said first capillary 

barrier is configured and arranged to be breached by said liquid when a first burst pressure is 

applied to one or more branched fluidic circuits,  

wherein said second capillary barrier is configured and arranged to be breached by 

said liquid when a second burst pressure is applied to said one or more branched fluidic 

circuits, and 

wherein said first and said second burst pressures are about equal. 
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5. The fluidic device of any one of claims 1 to 3, wherein said first capillary 

barrier is configured and arranged to be breached by said liquid when a first burst pressure is 

applied to one or more branched fluidic circuits,  

wherein said second capillary barrier is configured and arranged to be breached by 

said liquid when a second burst pressure is applied to said one or more branched fluidic 

circuits, and 

wherein said first burst pressure is greater than said second burst pressure. 

6. The fluidic device of any one of claims 1 to 5, wherein both of said first and 

second capillary barriers are plateau capillary barriers.  

7. The fluidic device of any one of claims 1 to 6, wherein said ITP circuit 

comprises a second channel in fluid communication with said first channel, and wherein said 

first capillary barrier is configured and arranged to arrest flow of a second liquid as it flows 

along said second channel such that a liquid-liquid interface is formed between said first and 

second liquids at said first capillary barrier. 

8. The fluidic device of any one of claims 1 to 7, further comprising a substrate 

comprising a first face and a second face, wherein said first face comprises a plurality of 

reservoirs including said first loading reservoir, wherein said second face comprises a 

plurality of channels including said first channel, and wherein said plurality of reservoirs 

communicate with said plurality of channels via through holes in said substrate. 

9. The fluidic device of any one of claims 1 to 8, wherein said ITP circuit further 

comprises a second loading reservoir and a second channel, wherein said second loading 

reservoir is in fluid communication with said second channel via a second aperture, and 

wherein said second channel comprises a third capillary barrier configured and arranged to 

use capillary forces to arrest a meniscus of a liquid flowing along said second channel at said 

third capillary barrier. 

10. The fluidic device of claim 9, wherein said ITP circuit further comprises a 

third loading reservoir fluidly connected to a third channel via a third aperture, wherein said 

third channel is fluidly connected to said second reservoir, and wherein said third channel 

comprises a fourth capillary barrier positioned between said second aperture and said third 

aperture.  

11. The fluidic device of claim 10, wherein said first channel or first loading 

reservoir comprises sample buffer; said second channel or second loading reservoir 
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comprises a first leading electrolyte buffer; or said third channel or third loading reservoir 

comprises a second leading electrolyte buffer. 

12. The fluidic device of claim 10, further comprising a fourth channel or 

reservoir in fluidic communication with said first channel and adjacent to said first capillary 

barrier, wherein said fourth channel or loading reservoir comprises trailing electrolyte buffer. 

13. The fluidic device of any one of claims 1 to 12, wherein said ITP circuit 

comprises an elution channel connected to a first elution reservoir at an elution junction.  

14. The fluidic device of any one of claims 1 to 13, wherein said ITP circuit 

comprises a first leading electrolyte buffer reservoir connected to a second leading electrolyte 

buffer reservoir by a buffering channel, wherein said buffering channel comprises a first 

leading electrolyte buffer and a second leading electrolyte buffer that meet at an interface at 

which a plateau capillary barrier is situated.  

15. The fluidic device of any one of claims 1 to 14, wherein said first capillary 

barrier or said second capillary barrier, or both, is adjacent to an air channel comprising a 

constriction. 

16. The fluidic device of any one of claims 1 to 15, further comprising at least two 

additional ITP circuits, each comprising an isotachophoresis (ITP) branch comprising a first 

loading reservoir and a first channel, wherein said first loading reservoir is in fluid 

communication with said first channel via a first junction, wherein said first channel 

comprises first and second capillary barriers that are positioned at either side of said first 

junction, wherein said first capillary barrier is configured and arranged to use capillary forces 

to arrest a meniscus of a liquid flowing along said first channel at said first capillary barrier, 

and wherein said second capillary barrier is configured and arranged to use capillary forces to 

arrest flow of another meniscus of said liquid at said second capillary barrier. 

17. The fluidic device of any one of claims 1 to 16, further comprising at least five 

additional fluidic circuits, each comprising an isotachophoresis (ITP) branch comprising a 

first loading reservoir and a first channel, wherein said first loading reservoir is in fluid 

communication with said first channel via a first junction, wherein said first channel 

comprises first and second capillary barriers that are positioned at either side of said first 

junction, wherein said first capillary barrier is configured and arranged to use capillary forces 

to arrest a meniscus of a liquid flowing along said first channel at said first capillary barrier, 

and wherein said second capillary barrier is configured and arranged to use capillary forces to 

arrest flow of another meniscus of said liquid at said second capillary barrier.  
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18. The fluidic device of any one of claims 1 to 17, wherein said first reservoir 

comprises a sample reservoir that is closed by a removable material.  

19. The fluidic device of any one of claims 1 to 18, further comprising one or 

more pneumatic channels opening at one or more pneumatic ports and in communication 

with each of said first and second capillary barriers. 

20. The fluidic device of any one of claims 17 to 19, further comprising: 

(a) a substrate comprising a first face and a second face, wherein said first face 

comprises a plurality of reservoirs including said first loading reservoir and said one or more 

pneumatic ports, wherein said second face comprises a plurality of channels including said 

first channel, and wherein said plurality of reservoirs communicate with said plurality of 

channels via through holes in said substrate; 

(b) a layer of material covering said second face, thereby forming closed 

channels; and 

(c) a cover covering at least part of said first face and comprising through 

holes that communicate with ports in said first face through gaskets.  

21. The fluidic device of claim 20, wherein said one or more pneumatic ports have 

a head height relative to said substrate that is shorter than said first loading reservoir.  

22. The fluidic device of claim 20 or 21, wherein said cover further comprises a 

porous, air-permeable, hydrophobic material positioned between the through holes in the 

ports. 

23. The fluidic device of any one of claims 1 to 22, wherein said first channel 

comprises a sample channel with a depth less than 2 mm or with a volume of about 10 μL to 

about 1 ml.  

24. The fluidic device of any one of claims 20 to 23, wherein said first loading 

reservoir comprises (a) a conical-shaped section in a region of said first reservoir bordering 

said substrate and (b) a cylindrical through-hole or aperture that penetrates through said 

substrate.  

25. The fluidic device of any one of claims 20 to 23, wherein said first loading 

reservoir comprises (a) an entryway for ambient air at one end and (b) an aperture that 

penetrates said substrate at another end of said loading reservoir, wherein said first reservoir 

has a frustoconical shape with a wider region of said frustoconical shape positioned at said 

entryway for ambient air and a narrower region positioned at said first aperture that 

penetrates said substrate.  
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26. The fluidic device of any one of claims 20 to 22, wherein said pneumatic ports 

on said substrate are inset into a surface of said first face of said substrate with a depth of 

from about 1 μm to about 1 mm or are protruding from a surface of said first face of said 

substrate at a height of about 0 μm to about 2 mm.  

27. A method of loading said fluidic device of any one of claims 1 to 26, wherein 

said fluidic device further comprises second, third, fourth, fifth, or sixth loading reservoirs or 

channels, and said method comprises loading a different buffer into said first, second, third, 

fourth, fifth, or sixth channels or reservoirs.  

28. The method of claim 27, wherein said fluidic device comprises a first channel 

comprising a plateau capillary barrier adjacent to a second channel, and wherein said loading 

comprises loading a first buffer into said first channel or reservoir and a second buffer into 

said second channel or reservoir; applying a first positive or negative pneumatic pressure to 

said fluidic device such that a first buffer and a second buffer arrest at a base of a ramp within 

said plateau capillary barrier, wherein said applying of said first positive or negative 

pneumatic pressure comprises increasing or decreasing said first positive or negative pressure 

at fixed increments. 

29. The method of claim 27 or 28, further comprising applying a second positive 

or negative pneumatic pressure to said fluidic device such that said first and second buffers 

flow along a ramp at either side of said plateau capillary barrier, wherein said applying of 

second positive or negative pneumatic pressure comprises increasing or decreasing said 

second positive or negative pressure at fixed increments. 

30. The method of claim 29, wherein said first and second buffers arrest at a 

plateau of said plateau capillary barrier with an air gap between them, said air gap situated 

above or below said plateau of said plateau capillary barrier, and wherein the method further 

comprises applying a third positive or negative pneumatic pressure to said fluidic device such 

that said first and second liquids enter said air gap such that a liquid-liquid interface forms 

between said first and second buffers above or below said plateau of said plateau capillary 

barrier.  

 31.  A fluidic device comprising an isotachophoresis (ITP) circuit comprising: 

 a first channel comprising a first capillary barrier and a second capillary 

barrier, wherein said first and second capillary barriers are spaced apart; 

 a first loading reservoir in fluid communication with said first channel via a 

first aperture in said first channel, 
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 wherein said first aperture is positioned between said first and second capillary 

barriers to permit a liquid entering said first channel via said first aperture to flow in one 

direction along said first channel and toward said first capillary barrier and to flow in another 

direction along said first channel and toward said second capillary barrier; and 

 a second channel in fluid communication with said first channel, 

wherein said first capillary barrier is configured and arranged to arrest flow of a second liquid 

as it flows along said second channel such that a liquid-liquid interface is formed between 

said first and second liquids at said first capillary barrier. 

 32. The fluidic device of claim 31, wherein said liquid entering said first channel 

via said first aperture flows along a path to said first or second capillary barrier that is longer 

than a width of said first channel. 

 33. The fluidic device of claim 31, wherein said liquid entering said first channel 

via said first aperture flows such that a meniscus of said first liquid arrests at said first 

capillary barrier or at said second capillary barrier, or at both said first and said second 

capillary barrier. 

 34. The fluidic device of any one of claims 31 to 33, wherein said first capillary 

barrier is configured and arranged to be breached by said liquid when a first burst pressure is 

applied to one or more branched fluidic circuits,   

wherein said second capillary barrier is configured and arranged to be breached by said liquid 

when a second burst pressure is applied to said one or more branched fluidic circuits, and 

wherein said first and said second burst pressures are about equal. 

 35. The fluidic device of any one of claims 31 to 33, wherein said first capillary 

barrier is configured and arranged to be breached by said liquid when a first burst pressure is 

applied to said one or more branched fluidic circuits,   

wherein said second capillary barrier is configured and arranged to be breached by said liquid 

when a second burst pressure is applied to said one or more branched fluidic circuits, and 

wherein said first burst pressure is greater than said second burst pressure. 

 36. The fluidic device of any one of claims 31 to 35, wherein at least one of said 

first and second capillary barriers is a cliff capillary barrier. 

 37. The fluidic device of claim 36, wherein said first capillary barrier is a cliff 

capillary barrier. 

 38. The fluidic device of claim 36, wherein both of said first and second capillary 

barriers are cliff capillary barriers. 
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 39. The fluidic device of any one of claims 31 to 38, wherein at least one of said 

first and second capillary barriers is a plateau capillary barrier. 

 40. The fluidic device of claim 39, wherein both of said first and second capillary 

barriers are plateau capillary barriers. 

 41. The fluidic device of claim 39 or 40, wherein said plateau capillary barrier is 

configured and arranged so that an air gap forms between said first liquid after said first 

liquid arrests at said plateau capillary barrier and a second liquid after said second liquid 

flows toward said plateau capillary barrier in another direction and arrests at said plateau 

capillary barrier opposite to said first liquid. 

 42. The fluidic device of any one of claims 31 to 41, further comprising a 

substrate comprising a first face and a second face, wherein said first face comprises a 

plurality of reservoirs including said first loading reservoir, wherein said second face 

comprises a plurality of channels including said first channel, and wherein said plurality of 

reservoirs communicate with said plurality of channels via through holes in said substrate. 

 43. The fluidic device of any one of claims 31 to 42, wherein said ITP circuit 

further comprises a second loading reservoir 1501 or 1506, wherein said second loading 

reservoir is in fluid communication with said second channel via a second aperture, and 

wherein said second channel comprises a third capillary barrier configured and arranged to 

use capillary forces to arrest a meniscus of a liquid flowing along said second channel at said 

third capillary barrier. 

 44. The fluidic device of claim 43, wherein said ITP circuit further comprises a 

third loading reservoir fluidly connected to a third channel via a third aperture, wherein said 

third channel is fluidly connected to said second reservoir, and wherein said third channel 

comprises a fourth capillary barrier positioned between said second aperture and said third 

aperture. 

 45. The fluidic device of claim 44, wherein said first channel or first loading 

reservoir comprises sample buffer; said second channel or second loading reservoir 

comprises a first leading electrolyte buffer; or said third channel or third loading reservoir 

comprises a second leading electrolyte buffer. 

 46. The fluidic device of claim 44 or 45, further comprising a fourth channel or 

reservoir in fluidic communication with said first channel and adjacent to said first capillary 

barrier, wherein said fourth channel or loading reservoir comprises trailing electrolyte buffer. 
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 47. The fluidic device of any one of claims 31 to 46, wherein said ITP circuit 

comprises an elution channel connected to a first elution reservoir at an elution junction. 

 48. The fluidic device of any one of claims 31 to 47, wherein said ITP circuit 

comprises a first leading electrolyte buffer reservoir 1502 connected to a second leading 

electrolyte buffer reservoir 1506 by a buffering channel, wherein said buffering channel 

comprises a first leading electrolyte buffer and a second leading electrolyte buffer that meet 

at an interface at which a plateau capillary barrier is situated. 

 49. The fluidic device of any one of claims 31 to 48, wherein said first capillary 

barrier or said second capillary barrier, or both, is adjacent to an air channel comprising a 

constriction. 

 50. The fluidic device of any one of claims 31 to 49, further comprising at least 

two additional ITP circuits, each comprising an isotachophoresis (ITP) branch comprising a 

first loading reservoir and a first channel, wherein said first loading reservoir is in fluid 

communication with said first channel via a first junction, wherein said first channel 

comprises first and second capillary barriers that are positioned at either side of said first 

junction, wherein said first capillary barrier is configured and arranged to use capillary forces 

to arrest a meniscus of a liquid flowing along said first channel at said first capillary barrier, 

and wherein said second capillary barrier is configured and arranged to use capillary forces to 

arrest flow of another meniscus of said liquid at said second capillary barrier. 

 51. The fluidic device of any one of claims 31 to 50, further comprising at least 

five additional fluidic circuits, each comprising an isotachophoresis (ITP) branch comprising 

a first loading reservoir and a first channel, wherein said first loading reservoir is in fluid 

communication with said first channel via a first junction, wherein said first channel 

comprises first and second capillary barriers that are positioned at either side of said first 

junction, wherein said first capillary barrier is configured and arranged to use capillary forces 

to arrest a meniscus of a liquid flowing along said first channel at said first capillary barrier, 

and wherein said second capillary barrier is configured and arranged to use capillary forces to 

arrest flow of another meniscus of said liquid at said second capillary barrier. 

 52. The fluidic device of any one of claims 31 to 51, wherein said first reservoir 

comprises a sample reservoir that is closed by a removable material. 

 53. The fluidic device of any one of claims 31 to 52, further comprising one or 

more pneumatic channels opening at one or more pneumatic ports and in communication 

with each of said first and second capillary barriers. 
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 54. The fluidic device of claim 53, further comprising: 

 (a) a substrate comprising a first face and a second face, wherein said first face 

comprises a plurality of reservoirs including said first loading reservoir and said one or more 

pneumatic ports, wherein said second face comprises a plurality of channels including said 

first channel, and wherein said plurality of reservoirs communicate with said plurality of 

channels via through holes in said substrate; 

 (b) a layer of material covering said second face, thereby forming closed 

channels; and 

 (c) a cover covering at least part of said first face and comprising through 

holes that communicate with ports in said first face through gaskets. 

 55. The fluidic device of claim 54, wherein said one or more pneumatic ports have 

a head height relative to said substrate that is shorter than said first loading reservoir. 

 56. The fluidic device of claim 54 or 55, wherein said cover further comprises a 

porous, air-permeable, hydrophobic material positioned between the through holes in the 

ports. 

 57. The fluidic device of ay one of claims 31 to 56, wherein said first channel 

comprises a sample channel with a depth less than 2 mm or with a volume of about 10 μL to 

about 1 ml. 

 58. The fluidic device of any one of claims 54 to 57, wherein said first loading 

reservoir comprises (a) a conical-shaped section in a region of said first reservoir bordering 

said substrate and (b) a cylindrical through-hole or aperture that penetrates through said 

substrate. 

 59. The fluidic device of any one of claims 54 to 58, wherein said first loading 

reservoir comprises (a) an entryway for ambient air at one end and (b) an aperture that 

penetrates said substrate at another end of said loading reservoir, wherein said first reservoir 

has a frustoconical shape with a wider region of said frustoconical shape positioned at said 

entryway for ambient air and a narrower region positioned at said first aperture that 

penetrates said substrate. 

 60. The fluidic device of any one of claims 54 to 59, wherein said pneumatic ports 

on said substrate are inset into a surface of said first face of said substrate with a depth of 

from about 1 μm to about 1 mm or are protruding from a surface of said first face of said 

substrate at a height of about 0 μm to about 2 mm. 
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 61. A method of loading said fluidic device of any one of claims 31 to 60, wherein 

said fluidic device further comprises second, third, fourth, fifth, or sixth loading reservoirs or 

channels, and said method comprises loading a different buffer into said first, second, third, 

fourth, fifth, or sixth channels or reservoirs. 

 62. The method of claim 61, wherein said fluidic device comprises a first channel 

comprising a plateau capillary barrier adjacent to a second channel, and wherein said loading 

comprises loading a first buffer into said first channel or reservoir and a second buffer into 

said second channel or reservoir; applying a first positive or negative pneumatic pressure to 

said fluidic device such that a first buffer and a second buffer arrest at a base of a ramp within 

said plateau capillary barrier, wherein said applying of said first positive or negative 

pneumatic pressure comprises increasing or decreasing said first positive or negative pressure 

at fixed increments. 

 63. The method of claim 61 or 62, further comprising applying a second positive 

or negative pneumatic pressure to said fluidic device such that said first and second buffers 

flow along a ramp at either side of said plateau capillary barrier, wherein said applying of 

second positive or negative pneumatic pressure comprises increasing or decreasing said 

second positive or negative pressure at fixed increments. 

 64. The method of claim 63, wherein said first and second buffers arrest at a 

plateau of said plateau capillary barrier with an air gap between them, said air gap situated 

above or below said plateau of said plateau capillary barrier, and wherein the method further 

comprises applying a third positive or negative pneumatic pressure to said fluidic device such 

that said first and second liquids enter said air gap such that a liquid-liquid interface forms 

between said first and second buffers above or below said plateau of said plateau capillary 

barrier. 

 65. A fluidic device comprising an isotachophoresis (ITP) circuit comprising: 

 a first channel comprising a first capillary barrier and a second capillary 

barrier, wherein said first and second capillary barriers are spaced apart; 

 a first loading reservoir in fluid communication with said first channel via a 

first aperture in said first channel, 

 wherein said first aperture is positioned between said first and second capillary 

barriers to permit a liquid entering said first channel via said first aperture to flow in one 

direction along said first channel and toward said first capillary barrier and to flow in another 

direction along said first channel and toward said second capillary barrier; 
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 a second channel in fluid communication with said first channel, wherein said 

second channel comprises a third capillary barrier configured and arranged to use capillary 

forces to arrest a meniscus of a liquid flowing along said second channel at said third 

capillary barrier; and 

 a second loading reservoir in fluid communication with said second channel 

via a second aperture. 

 66. The fluidic device of claim 65, wherein said liquid entering said first channel 

via said first aperture flows along a path to said first or second capillary barrier that is longer 

than a width of said first channel. 

 67. The fluidic device of claim 65 or 66, wherein said liquid entering said first 

channel via said first aperture flows such that a meniscus of said first liquid arrests at said 

first capillary barrier or at said second capillary barrier, or at both said first and said second 

capillary barrier. 

 68. The fluidic device of any one of claims 65 to 67, wherein said first capillary 

barrier is configured and arranged to be breached by said liquid when a first burst pressure is 

applied to one or more branched fluidic circuits,   

 wherein said second capillary barrier is configured and arranged to be 

breached by said liquid when a second burst pressure is applied to said one or more branched 

fluidic circuits, and 

 wherein said first and said second burst pressures are about equal. 

 69. The fluidic device of any one of claims 65 to 67, wherein said first capillary 

barrier is configured and arranged to be breached by said liquid when a first burst pressure is 

applied to said one or more branched fluidic circuits,   

 wherein said second capillary barrier is configured and arranged to be 

breached by said liquid when a second burst pressure is applied to said one or more branched 

fluidic circuits, and 

 wherein said first burst pressure is greater than said second burst pressure. 

 70. The fluidic device of any one of claims 65 to 69, wherein at least one of said 

first and second capillary barriers is a cliff capillary barrier. 

 71. The fluidic device of claim 70, wherein said first capillary barrier is a cliff 

capillary barrier. 

 72. The fluidic device of claim 70 or 71, wherein both of said first and second 

capillary barriers are cliff capillary barriers. 
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 73. The fluidic device of any one of claims 65 to 72, wherein at least one of said 

first and second capillary barriers is a plateau capillary barrier. 

 74. The fluidic device of claim 73, wherein both of said first and second capillary 

barriers are plateau capillary barriers. 

 75. The fluidic device of claim 73, wherein said plateau capillary barrier is 

configured and arranged so that an air gap forms between said first liquid after said first 

liquid arrests at said plateau capillary barrier and a second liquid after said second liquid 

flows toward said plateau capillary barrier in another direction and arrests at said plateau 

capillary barrier opposite to said first liquid. 

 76. The fluidic device of any one of claims 65 to 75, further comprising a 

substrate comprising a first face and a second face, wherein said first face comprises a 

plurality of reservoirs including said first loading reservoir, wherein said second face 

comprises a plurality of channels including said first channel, and wherein said plurality of 

reservoirs communicate with said plurality of channels via through holes in said substrate. 

 77. The fluidic device of claim 76, wherein said ITP circuit further comprises a 

third loading reservoir fluidly connected to a third channel via a third aperture, wherein said 

third channel is fluidly connected to said second reservoir, and wherein said third channel 

comprises a fourth capillary barrier positioned between said second aperture and said third 

aperture. 

 78. The fluidic device of claim 77, wherein said first channel or first loading 

reservoir comprises sample buffer; said second channel or second loading reservoir 

comprises a first leading electrolyte buffer; or said third channel or third loading reservoir 

comprises a second leading electrolyte buffer. 

 79. The fluidic device of claim 77, further comprising a fourth channel or 

reservoir in fluidic communication with said first channel and adjacent to said first capillary 

barrier, wherein said fourth channel or loading reservoir comprises trailing electrolyte buffer. 

 80. The fluidic device of any one of claims 65 to 79, wherein said ITP circuit 

comprises an elution channel connected to a first elution reservoir at an elution junction. 

 81. The fluidic device of any one of claims 65 to 80, wherein said ITP circuit 

comprises a first leading electrolyte buffer reservoir connected to a second leading electrolyte 

buffer reservoir by a buffering channel, wherein said buffering channel comprises a first 

leading electrolyte buffer and a second leading electrolyte buffer that meet at an interface at 

which a plateau capillary barrier is situated. 
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 82. The fluidic device of any one of claims 65 to 81, wherein said first capillary 

barrier or said second capillary barrier, or both, is adjacent to an air channel comprising a 

constriction. 

 83. The fluidic device of any one of claims 65 to 82, further comprising at least 

two additional ITP circuits, each comprising an isotachophoresis (ITP) branch comprising a 

first loading reservoir and a first channel, wherein said first loading reservoir is in fluid 

communication with said first channel via a first junction, wherein said first channel 

comprises first and second capillary barriers that are positioned at either side of said first 

junction, wherein said first capillary barrier is configured and arranged to use capillary forces 

to arrest a meniscus of a liquid flowing along said first channel at said first capillary barrier, 

and wherein said second capillary barrier is configured and arranged to use capillary forces to 

arrest flow of another meniscus of said liquid at said second capillary barrier. 

 84. The fluidic device of any one of claims 65 to 83, further comprising at least 

five additional fluidic circuits, each comprising an isotachophoresis (ITP) branch comprising 

a first loading reservoir and a first channel, wherein said first loading reservoir is in fluid 

communication with said first channel via a first junction, wherein said first channel 

comprises first and second capillary barriers that are positioned at either side of said first 

junction, wherein said first capillary barrier is configured and arranged to use capillary forces 

to arrest a meniscus of a liquid flowing along said first channel at said first capillary barrier, 

and wherein said second capillary barrier is configured and arranged to use capillary forces to 

arrest flow of another meniscus of said liquid at said second capillary barrier. 

 85. The fluidic device of any one of claims 65 to 84, wherein said first reservoir 

comprises a sample reservoir that is closed by a removable material. 

 86. The fluidic device of any one of claims 65 to 85, further comprising one or 

more pneumatic channels opening at one or more pneumatic ports and in communication 

with each of said first and second capillary barriers. 

 87. The fluidic device of claim 86, further comprising: 

 (a) a substrate comprising a first face and a second face, wherein said first face 

comprises a plurality of reservoirs including said first loading reservoir and said one or more 

pneumatic ports, wherein said second face comprises a plurality of channels including said 

first channel, and wherein said plurality of reservoirs communicate with said plurality of 

channels via through holes in said substrate; 
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 (b) a layer of material covering said second face, thereby forming closed 

channels; and 

 (c) a cover covering at least part of said first face and comprising through 

holes that communicate with ports in said first face through gaskets. 

 88. The fluidic device of claim 87, wherein said one or more pneumatic ports have 

a head height relative to said substrate that is shorter than said first loading reservoir. 

 89. The fluidic device of claim 87 or 88, wherein said cover further comprises a 

porous, air-permeable, hydrophobic material positioned between the through holes in the 

ports. 

 90. The fluidic device of any one of claims 65 to 89, wherein said first channel 

comprises a sample channel with a depth less than 2 mm or with a volume of about 10 μL to 

about 1 ml. 

 91. The fluidic device of any one of claims 87 to 90, wherein said first loading 

reservoir comprises (a) a conical-shaped section in a region of said first reservoir bordering 

said substrate and (b) a cylindrical through-hole or aperture that penetrates through said 

substrate. 

 92. The fluidic device of any one of claims 87 to 91, wherein said first loading 

reservoir comprises (a) an entryway for ambient air at one end and (b) an aperture that 

penetrates said substrate at another end of said loading reservoir, wherein said first reservoir 

has a frustoconical shape with a wider region of said frustoconical shape positioned at said 

entryway for ambient air and a narrower region positioned at said first aperture that 

penetrates said substrate. 

 93. The fluidic device of any one of claims 87 to 92, wherein said pneumatic ports 

on said substrate are inset into a surface of said first face of said substrate with a depth of 

from about 1 μm to about 1 mm or are protruding from a surface of said first face of said 

substrate at a height of about 0 μm to about 2 mm. 

 94. A method of loading said fluidic device of any one of claims 65 to 93, wherein 

said fluidic device further comprises second, third, fourth, fifth, or sixth loading reservoirs or 

channels, and said method comprises loading a different buffer into said first, second, third, 

fourth, fifth, or sixth channels or reservoirs. 

 95. The method of claim 94, wherein said fluidic device comprises a first channel 

comprising a plateau capillary barrier adjacent to a second channel, and wherein said loading 

comprises loading a first buffer into said first channel or reservoir and a second buffer into 
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said second channel or reservoir; applying a first positive or negative pneumatic pressure to 

said fluidic device such that a first buffer and a second buffer arrest at a base of a ramp within 

said plateau capillary barrier, wherein said applying of said first positive or negative 

pneumatic pressure comprises increasing or decreasing said first positive or negative pressure 

at fixed increments. 

 96. The method of claim 94 or 95, further comprising applying a second positive 

or negative pneumatic pressure to said fluidic device such that said first and second buffers 

flow along a ramp at either side of said plateau capillary barrier, wherein said applying of 

second positive or negative pneumatic pressure comprises increasing or decreasing said 

second positive or negative pressure at fixed increments. 

 97. The method of claim 96, wherein said first and second buffers arrest at a 

plateau of said plateau capillary barrier with an air gap between them, said air gap situated 

above or below said plateau of said plateau capillary barrier, and wherein the method further 

comprises applying a third positive or negative pneumatic pressure to said fluidic device such 

that said first and second liquids enter said air gap such that a liquid-liquid interface forms 

between said first and second buffers above or below said plateau of said plateau capillary 

barrier. 

 


