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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

 

1. A method for removing one or more contaminants 

from a biological sample, the method comprising: 

providing a first well and a second well connected to each 

other via a microchannel; 

placing the biological sample into the first well; 

introducing magnetic beads into the first well to attract target 

molecules within the biological sample; 

applying an electric field across the microchannel, the electric 

field adapted to interact with at least some of the one or more 

contaminants; 

introducing a magnet generating a magnetic field into the 

vicinity of the first well, the magnetic field interacting with the magnetic 

beads; and 

moving the magnetic beads into and through the 

microchannel and to the second well by moving the magnet; 

wherein, while moving the magnetic beads into and through 

the microchannel and to the second well by moving the magnet, the 

electric field acts on at least some of the one or more contaminants to 

maintain at least some of the one or more contaminants in the 

microchannel as the magnetic beads and attracted target molecules move 

through the microchannel and to the second well. 

 

2. The method of claim 1, further comprising: 

withdrawing the magnetic beads from the second well; 

inserting the magnetic beads into a container including 

a fluid; releasing the target molecules from the 
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magnetic beads; and removing the magnetic beads 

from the container. 

3. The method of claim 1, further comprising: 

providing a third well and a second microchannel, the third well 

connected to the second well via the second microchannel; 

moving the magnetic beads and target molecules through the 

second microchannel and to the third well using the magnet. 

 

4. The method of any one of claims 1 to 3, further comprising: 

providing a buffer within the microchannel, the buffer to separate at least 

some of the one or more contaminants from the target molecules in the 

microchannel. 

 

5. The method of any one of claims 1 to 4, further 

comprising: 

providing a fluid in the first well, the second well, and the 

microchannel; and 

creating a volume differential of the fluid between the second well 

and the first well such that a flow of the fluid is created in the microchannel from 

the second well toward the first well. 

6.  The method of any one of claims 1 to 5, further 

comprising: stirring the biological sample in the first well. 

 

7.  The method of any one of claims 1 to 6, further 

comprising: heating the biological sample in the first well. 
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8.  The method of any one of claims 1 to 7, wherein 

applying an electric field across the microchannel includes disposing a first 

probe in the first well and a second probe in the second well, the first probe 

and the second probe having opposite polarities. 

 

9. The method of any one of claims 1 to 8, further comprising 

providing a third well in communication with the microchannel and a fourth well in 

communication with the microchannel, wherein applying an electric field across 

the microchannel includes disposing a first probe in the third well and a second 

probe in the fourth well, the first probe and the second probe having opposite 

polarities. 

10.  A system for removing one or more contaminants from a 

biological sample, the system comprising: 

magnetic beads that are tuned to attract target molecules from the 

biological sample; 

a first well adapted to contain the biological sample and the 

magnetic beads;  

a second well adapted to contain the biological sample and the 

magnetic beads; 

a microchannel extending between the first well and the second 

well;  

a magnet adapted to be moved into the vicinity of the first well, the 

magnet adapted to generate a magnetic field to interact with the magnetic beads, 

the magnet further capable of moving the magnetic beads from the first well to 

the second well via the microchannel; 

a source of electrical power and two probes coupled thereto, the 

two probes adapted to apply an electric field across the microchannel when the 
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source provides electrical power, such that  

when the magnetic beads are moved by the magnet from the first 

well to the second well via the microchannel, the electric field interacts with at 

least some of the one or more contaminants to maintain at least some of the one 

or more contaminants in the microchannel as the magnetic beads and attracted 

target molecules move from the first well to the second well. 

11. The system of claim 10, further comprising:  

a third well; and 

a second microchannel, said third well connected to the second well 

via the second microchannel; 

wherein the magnet is adapted to move along the second 

microchannel from the second well to the third well to move the magnetic beads 

and target molecules from the second well to the third well. 

12. The system of claim 10 or 11 further comprising: 

a fluid in the first well, the second well, and the microchannel; and  

a volume differential of the fluid between the second well and the 

first well, the volume differential adapted to provide a flow of the fluid in the 

microchannel from the second well toward the first well. 

13. The system of any one of claims 10 to 12, further comprising a 

magnetic stirrer adapted to stir the contents of said first well. 

14. The system of any one of claims 10 to 13, further comprising a 

heater adapted to heat said first well. 

15. The system of any one of claims 10 to 14, wherein a first one of 

the two probes is disposed in the first well and a second one of the two probes is 

disposed in the second well, the first probe and the second probe having 
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opposite polarities. 

 

16. The system of any one of claims 10 to 15, further comprising 

a third well in communication with the microchannel and a fourth well in 

communication with the microchannel, wherein a first one of the two probes is 

disposed in the third well and a second one of the two probes is disposed in the 

fourth well, the first probe and the second probe having opposite polarities. 
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