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CLAIMS

1. A method of detecting the presence or absence of an analyte in a test sample comprising the
steps of:

a) incubating a plurality of motion-resistant particles and a plurality of force-driven particles with
said test sample to form a test mixture, wherein said motion-resistant particles are coated with a
first sensing element and said force-driven particles are coated with a second sensing element, both
first and second sensing elements are capable of specific binding with the analyte, wherein when
the analyte is present in the test sample, said analyte binds with said first and second sensing
elements on said motion-resistant particles and said force-driven particles, respectively, to form
bound motion-resistant/analyte/force-driven particle conjugates;

b) adding the test mixture of step a) to a viscous medium and applying a force to the force-driven
particles to separate said bound motion-resistant/analyte/force-driven particle conjugates, when

present, from the unbound motion-resistant particles and unbound force-driven particles.

2. The method of claim 1 further comprising step c) quantification of the bound motion-
resistant/analyte/force-driven particle conjugates after separation of the bound motion-
resistant/analyte/force-driven particle conjugates from the unbound motion-resistant particles and

unbound force-driven particles.

3. The method of claim 1 or 2, wherein the size of said motion-resistant particles is in the range of

1 um to 100 pm.

4. The method of any one of claims 1 to 3, wherein said motion-resistant particles are selected
from the group consisting of polystyrene (PS), poly(lactic-co-glycolic acid) (PLGA), poly(methyl
methacrylate) (PMMA), poly(e-caprolactone) (PCL), polyacrylate (PA), polylactide (PLA),
poly(Glycidyl Methacrylate) (PGMA), melamine resin, silica, hydrogel and lipid membrane

vesicle.

5. The method of any one of claims 1 to 4, wherein the size of said force-driven particles is in the

range of 10 nm to 50 um.
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6. The method of any one of claims 1 to 5, wherein when said force-driven particles are magnetic
particles said magnetic particles are selected from the group consisting of iron, cobalt, nickel, alloy

thereof, oxide thereof and combinations thereof.

7. The method of any one of claims 1 to 6, wherein said viscous medium has a viscosity in the
range of 0.01 Pa.s to 10 Pa.s; and wherein said viscous medium is selected from the group
consisting of glycerol, olive oil, linseed oil, motor oil, syrup, ferrofluid, a solution of crowding

agents, a base liquid with one or more thickening agents, and mixture thereof.

8. The method of any one of claims 1 to 7, wherein said analyte has multiple equivalent binding
sites for binding with said first sensing element and said second sensing element; and wherein said

binding sites are different for the first sensing element and second sensing element.

9. The method of any one of claims 1 to 8, wherein step a) comprise the steps of

al) incubating said motion-resistant or said force-driven particles with said test sample first to
form a first incubation solution, and

a2) further incubating said first incubation solution with the other force-driven particles or other
motion-resistant particles to form the bound motion-resistant/analyte/force-driven particle

conjugates.

10. The method of claim 9, further comprising, after step al) and before step a2), a step of

vortexing said first incubation solution.

11. The method of claim 9 or 10, wherein the incubation time for step al) is in the range of 10
minutes to 18 hours; and wherein the incubation time for step a2) is in the range of 10 minutes to

2 hours.

12. The method of claim 11, wherein the incubation time for step al) is longer than the incubation

time for step a2).

13. The method of any of claims 1 to 11, wherein said force is applied vertically or horizontally or

both vertically and horizontally across said viscous medium.
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14. The method of any of claims 1 to 11 and 13, wherein said force is applied for a duration of 10

seconds to 60 minutes.

15. The method of any of claims 1 to 11, 13 and 14, further comprising a step of collecting said
bound motion-resistant/analyte/force-driven particle conjugates from said viscous medium after

step b).

16. A sensing kit comprising:

a plurality of motion-resistant particles; and

a plurality of force-driven particles,

wherein said motion-resistant particles and the force-driven particles are coated with a first sensing
element and a second sensing element respectively, that can specifically bind to a target analyte in

a test sample.

17. A system for detecting the presence or absence of an analyte in a test sample comprising:

a) a plurality of motion-resistant particles and a plurality of force-driven particles, wherein said
motion-resistant particles are coated with a first sensing element and said force-driven particles
are coated with a second sensing element, wherein both first and second sensing elements are
capable of specific binding with the analyte, when present, to form bound motion-
resistant/analyte/force-driven particle conjugates; and

b) a separation means comprising a viscous medium and a force that can separate said bound
motion-resistant/analyte/force-driven particle conjugates, when present, from unbound motion-

resistant particles and unbound force-driven particles.

18. Use of the sensing kit of claim 16 or the system of claim 17 for virus and biomarker detection.



