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37. The system of any one of claims 28 to 36, further comprising a valve associated 
with a fluid channel for controlled opening and closing of the fluid channel. 

38. The system of any one of claims 28 to 37, wherein the control system comprises 
5 a display for displaying detection results. 

39. The system of any one of claims 28 to 38, wherein the control system enables 
the completion of at least 10 sample analyses per hour. 

10 40. The system of any one of claims 28 to 39, wherein: 
- the a background electrolyte reservoir comprises a first background electrolyte 

reservoir and a second background electrolyte reservoir, with respective 
injection ports positioned so that background electrolyte injected through the 
respective injection ports will flow concurrently through portions of the fluid 

is channel to pass through portions of the interface zoned of the fluid channel, 
- the entrance to the first separation channel is positioned in the portion of the 

interface zoned through which the stream of background electrolyte from the 
first background electrolyte injection port will pass; and 

- the entrance to the second separation channel is positioned in the portion of the 
20 interface zoned through which the stream of background electrolyte from the 

second background electrolyte injection port will pass. 

—A method for tho ooporotion and dotootion of onolytec in o oomplo using 
electrophoresis in tho presence of two or more different electrolytes concurrently, 

25 the method comprising providing an electrophoresis system comprising a single 
•sample injection port in fluid communication with two or more separation— 
channels, priming the separation channels with different backgruund electrolytes, 
injecting the sample through the single sample injection port and into each of the 
separation channels, applying a vullaye pulenlial aciuss eadi uf Hie bepaialiun 

30 channels to effeet a separation of the analyses in the lespective channels during 
IIle fluw or a diffeienl baukyiuund elbtuliulyte lumpusiliun thiuugh each uf II m 
separation channels, and detecting the presence of tho onolytes in the oomplo.— 

-42:—The method of claim 41, wherein the electrophoresis system oompriooo:— 
35 «- a fluid channel having a fluid channel inlet at one end and a fluid channel outlet 

-aHhc opposite end, 
--wherein the fluid channel inlet is in fluid communication with Uie sample— 
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injection port, a first background electrolyte injection port and a second 
background electrolyte injection port, and 
- wherein an interface zone of the fluid channel is positioned between the fluid 
channel inlet and the fluid channel outlet, with inlets to the two respective 
separation channels opening into portions of the interface zone, 

- wherein the method comprises injecting said different background electrolytes 
througmthe first and second background electrolyte ports respectively to flow 
concurrenUv through said portions of the interface zone of the fluid channel. 

10 43. The method of\laim 42, wherein a ground electrode is located in the interface 
zone of the fluid channel. 

15 

44. The method of claim 43L wherein the ground electrode extends axially from the 
outlet end of the fluid chahnel and into the interface zone of the fluid channel. 

45. The method of claim 43 or clarm 44, wherein inlets to the separation channels 
are positioned an equal distance^rom the ground electrode. 

46. The method any one of claims 42 to 46, wherein a separation distance between 
20 the inlet to the first separation channel a^d the inlet to the second separation 

channel is between 50 and 500 pm. 

25 

47. The method of claim 46, wherein the separatioir^Jistance is between 1 and 20 
times the width of the separation channels. 

48. The method of any one of claims 41 to 47, wherein the\ample is introduced into 
the separation channels over a time period of not more tnkn 10 seconds. 

49. The method of any one of claims 41 to 47, wherein the samplers introduced into 
30 the separation channels over a time period of not more than 5 seconds. 

50. The method of any one of claims 41 to 49, wherein the cations and an^ns are 
detected and a result is produced within 1 minute of sample injection. 

35 51. The method of any one of claims 41 to 50, wherein at least one anion and at 
least one cation species is capable of detection at a concentration as low as 
1ppb. 
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The method of anyone of claims 41 to 51, comprising detecting anions selected 
from the group consisting of chloride, sulfate, thiocyanate, fluoride, phosphate, 
;arbonate, nitrate, perchlorate, azide, chlorate and CH3SOs* ions, 
simultaneously with cations selected from the group consisting of calcium, 
potrcsium, sodium, NH«* and magnesium 

53. The method of claim 41, wherein the sample is hydrodynamically loaded into the 
two separ^on channels prior to effecting the separation of analytes 
simultaneously in the respective separation channels through controlled opening 
and closing of a, valve associated with a fluid channel having an inlet associated 
with the sample injection port, an interface zone positioned at the entrance to the 
separation channel^, and an outlet downstream of the interface zone. 

15 54. The method of any one 6f claims 42 to 52, wherein the sample is 
hydrodynamically loaded ink) the two separation channels prior to effecting the 
separation of analytes simultaneously in the respective separation channels. 

20 

25 

30 

35 

55. The method of claim 54, wherein Hje hydrodynamic loading of sample comprises 
the following steps: 

- priming the two separation channels^by closing the fluid channel outlet valve 
and hydrodynamically forcing background electrolyte from the first and second 
background electrolyte injection ports intos(he first and second separation 
channels; 

- loading of sample into interface zone the fluid Viannei outlet open; 
- closing the fluid channel outlet and injecting the sample through the sample 

injection port to hydrodynamically force the samplevinto the two separation 
channels to thereby load the sample into the separation channels; 

- introducing different background electrolytes through thVfluid channel and into 
portions of the interface zone of the fluid channel with th© Tiyid channel outlet 
open; and 

- applying a voltage potential across the separation channels to Effect separation 
of the analytes during flow of different background electrolyte through portions 
of the interface zone of the fluid channel. 

56. The method of any one of claims 42 to 52, wherein the sample is 
electrokinetically loaded into the two separation channels prior to effecting the 

AMENDED SHEET 
IPEA/AU 



PCT/AU2013/000889 
Received 05/06/2014 

59 

10 

separation of cations and anions simultaneously in the respective separation 
channels. 

57. ThVmethod of claim 56, wherein the electrokinetic loading of the sample 
comprises applying a voltage potential across the two separation channels of 
betweeta 0.2kV to 5kV for between 0.2 and 3 seconds. 

58. The methocKpf any one of claims 41 to 57, wherein the width of the separation 
channels is bkween 10 and 100 pm. 

59. The method of anVone of claims 41 to 58, wherein the depth of the separation 
channels is betweei\i0 and 100 pm. 

60. The method of any one of claims 41 to 59, wherein the separation channels are 
is of rectangular or semi-circujar cross-section. 

61. The method of any one of claims 41 to 60, wherein the anafytes are anions and 
cations, and cations are separated in a first of the two separation channels, and 
the anions are separated in a second of the two separation channels. 

20 \ 

62. A method the simultaneous separation jMid detection of analytes in a sample 
through two or more separation channelsNjstng electrophoresis, comprising: 
providing an electrophoresis system comprising: 
• an injection system comprising a single^ample injection port, a first 

25 background electrolyte injection port and \second background electrolyte 
injection port; 

• a fluid channel having a fluid channel inlet at o>ae end and a fluid channel 
outlet at the opposite end, wherein the fluid channel inlet is in fluid 
communication with the sample injection port, wherein an interface zone is 

30 positioned between the fluid channel inlet and the fluiHchannel outlet; and 
wherein the first and second background electrolyte injection ports are 
positioned so that background electrolyte injected through Vie respective 
ports will flow concurrently through portions of the fluid channel and pass 
through portions of the interface zone of the fluid channel; 

3 5 • a first separation channel having an entrance at one end and an dutlet at 
the other end, the entrance of the first separation channel being positioned 
in a portion of the interface zone of the fluid channel through which th^ 
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stream of background electrolyte from the first background electrolyte 
injection port will pass; 
a second separation channel having an entrance at one end and an outlet 
at the other end, the entrance of the second separation channel being 
positioned in a portion of the interface zone of the fluid channel through 

^which the stream of background electrolyte from the second background 
electrolyte injection port will pass; 

• a grounded electrode positioned in the fluid channel; 
• a charged electrode positioned to apply a potential across the first 

separation channel; 
• a first detector positioned to detect analytes passing through a detection 

zone of the firsKseparation channel; 
• a charged electrotye positioned to apply a potential across the second 

separation channel; smd 
• a second detector positioned to detect analytes passing through a 

detection zone of the second separation channel; 
priming the two separation channels with background electrolyte, by concurrently 
introducing background electrolytes from the first and second background 
electrolyte injection ports into their respective portions of interface zone of the 
fluid channel, and hydrodynamically forcingvbackground electrolyte from the first 
background electrolyte port into the first separation channel and background 
electrolyte from the second background electrode port into the second 
separation channel; 
loading the sample into the interface zone of the ffuid\hannel by injecting the 
sample through the single sample injection port to pass\to the interface zone of 
the fluid channel; 
loading the sample into the two separation channels; 
concurrently introducing background electrolyte from the first an&^second 
background electrolyte injection ports through the fluid channel ana^nto their 
respective portions of the interface zone of the fluid channel; 
applying a voltage potential across the two separation channels to 
simultaneously effect a separation of the analytes in the first separation Chanel, 
and effect a separation of analytes in the second separation channel; and 
detecting the presence of the separated analytes through the first detector and 
the second detector. 

63. The method of claim 62, wherein the grounded electrode extends axially from the 
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outlet end of the fluid channel and into the interface zone of the fluid channel. 

64. The method of claim 62 or claim 63, wherein inlets to the separation channels 
are positioned an equal distance from the ground electrode. 

65. \The method any one of claims 62 to 64t wherein a separation distance between 
tne inlet to the first separation channel and the inlet to the second separation 
chaWiel is between 50 and 500 pm. 

10 66. The method of claim 65, wherein the separation distance is between 1 and 20 
times the width of the separation channels. 

67. The method ofteny one of claims 62 to 66, wherein the sample is introduced into 
the separation clr^nnels over a time period of not more than 10 seconds. 

15 

68. The method of any oife of claims 62 to 66, wherein the sample is introduced into 
the separation channels^over a time period of not more than 5 seconds. 

69. The method of any one of claims 62 to 68, wherein the analyte comprises anions 
20 and cations, the first charged electrode is a positively charged electrode, the 

second charged electrode is a negatively charged electrode, the first detector 
detects anions, and the second detector detects cations. 

25 

70. The method of any one of claims 69, wnerein the cations and anions are 
detected and a result is produced within iViinute of sample injection. 

30 

71. The method of any one of claims 69 to 70, wherein at least one anion and at 
least one cation species is capable of detection at a concentration as low as 
ippb. 

72. The method of any one of claims 62 to 71, wherein the^toading of the sample into 
the separation channels comprises hydrodynamically loading the sample into the 
separation channels. 

35 73. The method of claim 72, wherein the hydrodynamic loading of sajnple comprises 
the following steps: 

- loading of sample into interface zone the fluid channel outlet open;\nd 
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closing the fluid channel outlet and injecting the sample through the sample 
injection port to hydrodynamically force the sample into the two separation 
channels to thereby load the sample into the separation channels. 

5 74. Thesmethod of any one of claims 62 to 71, wherein the sample is 
electrokinetically loaded into the two separation channels prior to effecting the 
separation of cations and anions simultaneously In the respective separation 
channels. 

10 75. The method of ftaim 74, wherein the electrokinetic loading of the sample 
comprises applying, a voltage potential across the two separation channels of 
between 0.2kV to 5kV for between 0.2 and 3 seconds. 

is 76. The method of any one of claims 62 to 75, wherein the width of the separation 
channels is between 10 and TOO pm. 

2 0 

77. The method of any one of claims 62 to 76, wherein the depth of the separation 
channels is between 10 and 100 pnv 

78. The method of any one of claims 62 to 77>wherein the separation channels are 
of rectangular or semi-circular cross-section> 

79. An electrophoresis system for the simultaneous separation and detection of 
25 analytes in a sample, the system comprising: 

• a first background electrolyte reservoir for storing a first background 
electrolyte and a second background electrolyte reservoir for storing a 
second background electrolyte; 

• an injection system comprising a single sample injectiorKport, a first 
30 background electrolyte injection port and a second background electrolyte 

injection port; 
• a fluid channel having a fluid channel inlet at one end and a fluid channel 

outlet at the opposite end, wherein the fluid channel inlet is in fluK 
communication with the sample injection port, wherein an interface'fcone of 

35 the fluid channel is positioned between the fluid channel inlet and the iluid 
channel outlet; and wherein the first and second background electrolyte^ 
injection ports are positioned so that background electrolyte injected 
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concurrently through the respective ports can flow concurrently through 
portions of the fluid channel to pass through portions of the interface zone 
of the fluid channel; 

va first separation channel having an entrance at one end an outlet at the 
' end, the entrance of the first separation channel being positioned in a 

portion of the interface zone of the fluid channel through which the stream 
of background electrolyte from the first background electrolyte injection port 
will pass; 
a second^separation channel having an entrance at one end an outlet at 
the other end, the entrance of the second separation channel being 
positioned in apportion of the interface zone of the fluid channel through 
which the strearn of background electrolyte from the second background 
electrolyte injection port will pass; 
a grounded electroae positioned in the fluid channel; 
a first charged electrode positioned to apply a potential across the first 
separation channel; 
a first detector positioned to detect analytes passing through a detection 
zone of the first separation channel; 
a second charged electrode positioned to apply a potential across the 
second separation channel; 
a second detector positioned to defect analytes passing through a 
detection zone of the second separation channel; and 
a controller for controlling the injection system, flow of the first and second 
background electrolytes through the fluid\hannel and the application of a 
voltage across the electrodes. 

80. The system of claim 79, wherein the grounded electrode is located in the 
interface zone between the entrances to the two separation channels. 

30 81. The system of any one of claims 79 to 80, wherein the grounded electrode is 
cylindrical. 

82. The system of any one of claims 79 to 81, wherein the grounded Electrode 
extends axially from the outlet end of the fluid channel and into the interface zone 

35 of the fluid channel. 

83. The system of any one of claims 79 to 82, wherein inlets to the separation^ 
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channels are positioned an equal distance from the grounded electrode. 

84. Tnte system of claim 83, wherein the separation distance between the inlet to the 
first separation channel and the inlet to the second separation channel is 

5 betweeh 50 and 500 pm. 

85. The systenvof claim 83 or claim 84, wherein the separation distance is between 
1 and 20 timeVthe internal diameter of the separation channels. 

10 86. The system of anyone of claims 79 to 85, further comprising a valve associated 
with a fluid channel for controlled opening and closing of the fluid channel. 

87. The system of any one orclaims 79 to 86, wherein the control system comprises 
a display for displaying detection results. 

15 

88. The system of any one of claim^\79 to 87, wherein the control system enables 
the completion of at least 10 sample analyses per hour. 

89. The system of any one of claims 79 to\8, wherein the width of the separation 
2 o channels is between 10 and 100 \im. 

90. The system of any one of claims 79 to 89, wh^ein the depth of the separation 
channels is between 10 and 100 ^m. 

25 91. The system of any one of claims 79 to 90, wherein tf^ width of the main fluid 
channel is between 50 and 500 pm. 

92. The system of any one of claims 79 to 91, wherein the depfy of the main fluid 
channel is between 10 and 100 pm. 

93. The system of any one of claims 79 to 92, wherein the separation\hannels are 
of rectangular or semi-circular cross-section. 

94. The system of claim 93, wherein the separation channels are of rectangular 
35 cross-section, and the depth of the separation channels is the same as that^for 

the main fluid channel. 
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