
What is claimed is 

1. A microfluidic device, comprising: 

a channel; 

a fluid inlet to pass fluid into the channel from a reservoir; 

a sensor disposed in the channel; and 

a pump actuator disposed in the channel apart from the sensor to induce fluid 

flow into the channel; 

wherein the channel includes a primarv channel and a secondarv channel, the 

secondary channel having a secondarv inlet and a secondary outlet in fluidic 

communication with the primary channel, and wherein the sensor is disposed in the 

secondary channel: and a filter is disposed in the secondarv inlet and the secondary 

outlet 

2 The microfluidic device of claim 1, further comprising: 

ar filter disposed in the fluid inlet to filter particles from the fluid. 

3. The microfluidic device of claim 1, wherein the pump actuator ejects fluid from 

the channel to induce the fluid flow. 

4 The microfluidic device of claim 1, further comprising: 

an outlet to pass fluid from the channel to the reservoir 

5. The microfluidic device of claim 1, wherein the channel includes a primary 

channel and a secondary channelr-the -secondafy-Ghannel-having-a secondary inlet 

a nd a sec© nd a ry o utlet 4 nfluidiGGom munication with -th e prim a ry chafi nelr-a nd 

wh e rei n t h e-se n so r- -i-s-4 ispo sed -in t h e seco ndary c han nek 

§T Thernicrofiuidicdevice of claim 5, further comprising: 

filters disposed in the secondary inlet and the secondary outlet. 

57. A microfluidic sensor device, comprising 

a substrate; 

a fluid reservoir; 
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an electrical interface; and 

a microfluidic structure in fluidic communication with the fluid reservoir and 

electrical communication with the electrical interface, the microfluidic structure 

having a channel, an electrical sensor, and a pump actuator to induce fluid flow into 

the channel over the electrical sensor; 

wherein the channel includes a primary channel and a secondary channel, the 

secondarv channel having a secondary inlet and a secondarv outlet in fluidic 

communication with the primary channel, and wherein the sensor is disposed in the 

secondarv channel; and a filter is disposed in the secondary inlet andjhe secondarv' 

outlet. 

68. The microfluidic sensor device of claim 57, wherein the electrical sensor is an 

impedance sensor for detecting impedance changes as particles in the fluid flow 

through the channel. 

79. The microfluidic sensor device of claim 57-, wherein the pump actuator 

induces fluid flow in the channel by ejecting the fluid from the channel. 

840. The microfluidic sensor device of claim 57, wherein the pump actuator 

induces fluid flow in the channel by recirculating the fluid back to the fluid reservoir 

44T The microfluidic sensor device of claim 7, whefein the channek-includes a 

ppfmary-G ha R nel-a nd-a -seconda ry channe l—the -seGOfidary-Ghannei - in-f I u id ic 

GO mm u n ioatio n- wi th -the p r-i mafy-eha nn ek-

4-29. A diagnostic sensor system, comprising: 

a sensor device module having a fluid reservoir, a microfluidic device, and an 

electrical interface, the microfluidic device being in fluidic communication with the 

fluid reservoir and electrical communication with the electrical interface; and 

an electronic controller module detachably coupled to the sensor device 

module, the electronic controller module including an electronic controller in electrical 

communication with the microfluidic device through the electrical interface; 

wherein the microfluidic device includes 
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a channel, 

an impedance sensor disposed in the channel. 

and a pump actuator disposed in the channel to induce fluid flow into the 

channel, 

the channel including a primary channel and a secondarv channel, the 

secondary channel having a secondary inlet and a secondary outlet in fluidic 

communication with the primary channel, and wherein the sensor is disposed in the 

secondary channel: and a filter is disposed in the secondarv inlet and the secondary 

outlet. 

103. The diagnostic sensor system of claim 942, wherein the electronic controller 

includes an interface to a host device. 

14. Tfre-diagnostic-seflsor system of claim 12, wherein-the-microfluidic devise 

includes a-oh afmelran4mpe4af»Ge-&enso pdisposed-intbe- oh a n ne l-anda pum p 

actuator disposed in the-channeI to ind-UGe fluid flow into the-Ghannel: 

1 §r Th© diagnostic sensor system of claim-44r wherein the channel includes a 

primary channel-afid-a-secofidary ohanneMhe-secondar-y-etenneMn fluidic 

communication with4he^primafy~€hannei. 


