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(57) ABSTRACT 

A method and a device are provided for facilitating the 
disaggregation of a plurality of solid phase substrate as the 
plurality of solid phase substrate are transferred from a first 
location to a second location. A plurality of solid phase 
substrate are deposited at the first location and a plurality of 
particles are added to the plurality of solid phase substrate. 
A force is generated to draw the plurality of solid phase 
substrate from the first location to a second location. The 
plurality of particles causes clumps of the plurality of solid 
phase substrate to break apart as the plurality of solid phase 
substrate are moved in response to the force. 

11 Claims, 1 Drawing Sheet 
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METHOD AND DEVICE FOR 
DISAGGREGATION VIA HETEROGENEOUS 

PARTICLES 

2 
to the stickiness of the clump, it may be difficult to break up 
the aggregate of the magnetic particles. As such, in order to 
break up the aggregate of the magnetic particles, the external 
agitation of the magnetic particles through pipetting is often 

REFERENCE TO GOVERNMENT GRANT 

This invention was made with government support under 
CAI 81648 awarded by the National Institutes of Health. The 
government has certain rights in the invention. 

5 required. However, the external agitation of the magnetic 
particles is not always effective, increases chances of sample 
loss, and adds time to the sample preparation process. 

FIELD OF THE INVENTION 

Therefore, it is a primary object and feature of the present 
invention to provide a method and a device for the disag-

10 gregation of particles in a fluidic medium to facilitate the 
downstream analysis of an analyte. 

This invention relates generally to analyte isolation and 
sample preparation, and in particular, to a method and a 
device for the disaggregation of particles in a fluidic medium 
to facilitate the downstream analysis of an analyte and/or 
target sample. 

It is a further object and feature of the present invention 
to provide a method and a device for the disaggregation of 
particles in a fluidic medium to facilitate the downstream 

15 analysis of an analyte which reduces and/or eliminates use 
of external agitation with a pipette. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

It is a still further object and feature of the present 
invention to provide a method and a device for the disag
gregation of particles in a fluidic medium to facilitate the 

20 downstream analysis of an analyte which is inexpensive and 
simple. 

In accordance with the present invention, a method is 
provided of reducing the clumping of a plurality of solid 
phase substrate as the plurality of solid phase substrate are 

25 transferred from a first location to a second location. Each 

Methods for isolating DNA, RNA, and proteins from 
complex biological samples are some of the most crucial 
steps in molecular biology and magnetic particles are a key 
tool for analyte ( e.g., DNA, RNA, Cells) isolation and 
sample preparation. The ability to use functionalized para
magnetic particles (PMPs) to isolate analytes of interest has 
expanded the utility of isolation methods across a range of 
platforms. Typically, the magnetic separation process typi
cally involves mixing the sample with paramagnetic par- 30 

ticles in a liquid medium to bind the target substance by 
affinity reaction, and then separating the bound particle/ 
target complex from the sample medium by applying a 
magnetic field. 

Siddiqi, U.S. Pat. No. 6,500,343 discloses an apparatus 35 

and method for carrying out the affinity separation of a target 
substance from a liquid test medium by mixing magnetic 
particles having surface immobilized ligand or receptor 
within the test medium to promote an affinity binding 
reaction between the ligand and the target substance. The 40 

test medium with the magnetic particles in a suitable con
tainer is removably mounted in an apparatus that creates a 
magnetic field gradient in the test medium. This magnetic 
gradient is used to induce the magnetic particles to move, 
thereby effecting mixing. The mixing is achieved either by 45 

movement of a magnet relative to a stationary container or 
movement of the container relative to a stationary magnet. 
In either case, the magnetic particles experience a continu
ous angular position change with the magnet. Concurrently 
with the relative angular movement between the magnet and 50 

the magnetic particles, the magnet is also moved along the 
length of the container causing the magnetic field gradient to 
sweep the entire length of the container. After the desired 
time sufficient for the affinity reaction to occur, movement of 
the magnetic gradient is ended, whereby the magnetic par- 55 

ticles are immobilized on the inside wall of the container 

solid phase substrate has a dimension. The method includes 
the step of depositing the plurality of solid phase substrate 
at the first location. A plurality of particles is added to the 
plurality of solid phase substrate. Each of the plurality of 
particles may have a dimension greater than the dimensions 
of the plurality of solid phase substrate. A force is generated 
to draw the plurality of solid phase substrate from the first 
location to a second location. The plurality of particles cause 
at least a portion of the plurality of solid phase substrate to 
separate from each other as the plurality of solid phase 
substrate is drawn from the first location to the second 
location. 

The plurality of particles may be magnetic and the force 
generated may be a magnetic force. Alternatively, the plu
rality of particles may be non-magnetic. The plurality of 
solid phase substrate may be magnetic beads and the plu-
rality of particles may be generally spherical. The step of 
adding the plurality of particles to the plurality of solid phase 
substrate may occur prior to the step of depositing the 
plurality of solid phase substrate at the first location. 

In accordance with a further aspect of the present inven
tion, a method is provided of reducing the clumping of a 
plurality of solid phase substrate as the plurality of solid 
phase substrate are transferred from a first location to a 
second location. The method includes the steps of depositing 
the plurality of solid phase substrate at the first location and 
adding a plurality of particles to the plurality of solid phase 
substrate to form a mixture. A force is generated to draw the 
mixture from the first location to a second location. The 
force causes the plurality of particles of the mixture to travel 
to the second location at a velocity greater than a velocity at 
which the plurality of solid phase substrate of the mixture 
travels to the second location. 

The plurality of particles may be magnetic and the force 

nearest to the magnetic source. The remaining test medium 
is removed while the magnetic particles are retained on the 
wall of the container. The test medium or the particles may 
then be subjected to further processing. 

It can be appreciated that some affinity separation pro
cesses, as heretofore described, may be conducted in 
"sticky" mediums, thereby causing the magnetic particles to 
clump together and stick to surfaces ( e.g., the side of a tube, 
face of a plate). The clumps of magnetic particles inevitably 
capture contaminants, which inhibit downstream analysis 
(e.g., nanodrop DNA quantification, PCR, etc.). Further, due 

60 generated may be a magnetic force. Alternatively, the plu
rality of particles may be non-magnetic. The plurality of 
solid phase substrate may be magnetic beads and the plu
rality of particles may be generally spherical. The step of 
adding the plurality of particles to the plurality of solid phase 

65 substrate may occur prior to the step of depositing the 
plurality of solid phase substrate at the first location. Each of 
the plurality of particles has a dimension and each of the 
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plurality of solid phase substrate has a dimension. The 
dimensions of the plurality of particles may be greater than 
the dimensions of the plurality of solid phase substrate. 

4 

In accordance with a still further aspect of the present 
invention, a device is provided for facilitating the isolation 5 

of targets from a biological sample. The device includes a 
plurality of solid phase substrate. The targets are bindable to 
the plurality of solid phase substrate and the plurality of 
solid phase substrate are movable in response to a magnetic 
force. A plurality of particles are addable to the plurality of 10 

solid phase substrate. The plurality of particles break apart 
clumps of the plurality of solid phase substrate as the 
plurality of solid phase substrate are moved in response to 
the magnetic force. 

surfaces 42 and 44, respectively. Lower surface 44 of upper 
plate 40 includes first region 46 adapted for receiving the 
plurality of magnetic beads 22 thereon, as hereinafter 
described. 

In operation, the plurality of magnetic beads 22 are 
deposited in the first fluid and the first fluid is mixed to 
facilitate the binding of the targets in the first fluid to 
corresponding magnetic beads 22. In addition, a plurality of 
particles 50 is added to the first fluid and mixed therein such 
that the plurality of magnetic beads 22 and the plurality of 
particles 50 form a mixture. Each of the plurality of particles 
50 may have a different dimension that the dimensions of the 
plurality of magnetic beads 22. For example, the plurality of 
particles 50 may be spherical and have a diameter greater 
than the diameters of the plurality of magnetic beads. It is 
contemplated for the plurality of particles 50 to diameters in 

Each of the plurality of particles has a dimension and each 15 

of the plurality of solid phase substrate has a dimension. The 
dimensions of the plurality of particles may be greater than 
the dimensions of the plurality of solid phase substrate. Each 

the range of 1 to 1000 microns, and preferably, approxi
mately 200 microns. In addition, the plurality of particles 50 
may be magnetic or non-magnetic. By way of example, if 
magnetic, the plurality of particles 50 may take the form of 
iron particles, magnetic beads or the like. Alternatively, the 

of the plurality of particles has an outer surface and a coating 
about the outer surface. The coating may be magnetic. The 20 

plurality of solid phase substrate may be magnetic beads and 
the plurality of particles may be generally spherical. plurality of particles 50 may be coated in a magnetic 

material. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings furnished herewith illustrate a preferred 
construction of the present invention in which the above 
aspects, advantages and features are clearly disclosed as well 
as others which will be readily understood from the follow
ing description of the illustrated embodiments. 

In the drawings: 
FIG. 1 is a schematic view of a device for effectuating the 

methodology of the present invention wherein desired tar
gets bound to corresponding magnetic beads may be trans
ferred from a first location to a second location; 

FIG. 2 is a schematic view of the device of FIG. 1 
showing the disaggregation of the magnetic beads as the 
magnetic beads are transferred from a first location to a 
second location; 

FIG. 3 is a schematic view of an alternate device for 
effectuating the methodology of the present invention; and 

FIG. 4 is a schematic view of the device of FIG. 3 
showing the disaggregation of the magnetic beads as the 
magnetic beads are transferred along a surface of the device. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to FIGS. 1-2, a device for transferring a target, 
such as an analyte or the like, from a first location, such as 

Once the plurality of magnetic beads 22 and the plurality 
25 of particles 50 are mixed within the first fluid, drop 56 of the 

first fluid is deposited on first region 20 of upper surface 16 
of lower plate 14, in any conventional matter such as by a 
micropipette or like. In order to facilitate the transfer of the 
plurality of magnetic beads 22 having the targets bound 

30 thereto from drop 56 to the second location, namely, first 
region 46 of lower surface 44 of upper plate 40, upper plate 
40 is positioned such that first region 46 of lower surface 44 
of upper plate 40 is axially aligned with the first location, 
namely, first region 20 of upper surface 16 oflower plate 14, 

35 and hence, with drop 56. Lower surface 44 of upper plate 40 
may be spaced from drop 56 by air gap 58 or in engagement 
with drop 56 without deviating from the scope of the present 
intention. A force generator, e.g, a magnetic force generator 
or a magnet 60, is positioned adjacent upper surface 42 of 

40 upper plate 40. It is contemplated for magnet 60 to be axially 
movable between a first position wherein magnet 60 is 
adjacent to upper surface 42 of upper plate 40 and a second 
position wherein magnet 60 is axially spaced from upper 
surface 42 of upper plate 40. With magnet 60 in the first 

45 position, as heretofore described, magnet 60 magnetically 
attracts the plurality of magnetic beads 22 having the targets 
bound thereto, as well as, the plurality of particles 50, if 
magnetic, in drop 56 and draws the plurality of magnetic 

a first fluid or a first surface to a second location such as a 50 

beads 22 having the targets bound thereto, as well as, the 
plurality of particles 50, if magnetic, toward first region 46 
oflower surface 44 of upper plate 40. More specifically, the second fluid or a second surface to facilitate the disaggre

gation of magnetic beads to which the target is bound is 
generally designated by the reference numeral 10. In the 
depicted embodiment, device 10 includes lower plate 14 
having upper and lower surfaces 16 and 18, respectively. 
Upper surface 16 of lower plate 14 includes first region 20 
for receiving a solid phase substrate, such as a plurality of 
magnetic beads 22 thereon, as hereinafter described. Each of 
the plurality of magnetic beads has a diameter in the range 
of 1 to 1000 microns. It is contemplated for the plurality of 
magnetic beads 22 to be received in a drop of a selected first 
fluid, as hereinafter described. The surfaces of the plurality 
of magnetic beads 22 are coated with a suitable ligand or 
receptor, such as antibodies, lectins or other bioreactive 
molecules, which can selectively bind analyte targets in the 
first fluid to the plurality of magnetic beads 22. Device 10 
further includes upper plate 40 having upper and lower 

magnetic force generated by the force generator or magnet 
60 draws the plurality of magnetic beads 22 having the 
targets bound thereto, as well as, the plurality of particles 50, 

55 if magnetic, from drop 56 to the second location, i.e., first 
region 46 of lower surface 44 of upper plate 40. Any 
undesired ( or unbound) material 54 in drop 56 is retained 
therein by the surface tension of drop 56. 

It can be appreciated that if the plurality of particles 50 are 
60 magnetic and have dimensions greater than the dimensions 

of the plurality of magnetic beads 22, the larger plurality of 
particles 50 cause the entire aggregate ( or in other words, the 
mixture of the plurality of magnetic beads 22 having the 
targets bound thereto and the plurality of particles 50) to be 

65 more magnetic. Thus, the entire aggregate is more easily 
drawn by the magnetic force of magnet 60 from first region 
20 of upper surface 16 oflower plate 14 from drop 56 to first 
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region 46 of lower surface 44 of upper plate 40. As here
tofore described, the plurality of magnetic beads 22 having 
the targets bound thereto may be sticky and have a tendency 
to clump together at first region 20 of upper surface 16 of 
lower plate 14, thereby capturing contaminants and/or unde- 5 

sired material 54 within the clump. It is understood that the 
larger, plurality of particles 50 in drop 56 will be more 
responsive to the magnetic force generated by magnet 60 
than the smaller, plurality of magnetic beads 22. As such, the 
plurality of particles 50 will travel from drop 56 at a higher 10 

velocity in response to the magnetic force generated by 
magnet 60 toward first region 46 of lower surface 44 of 
upper plate 40 than the plurality of magnetic beads 22 
having the targets bound thereto. Therefore, as the plurality 

15 
of particles 50 travel toward first region 46 of lower surface 
44 of upper plate 40, the plurality of particles 50 cause any 
clump of the plurality of magnetic beads 22 having the 
targets bound thereto to break apart, thereby allowing for the 
contaminants and/or undesired material 54 captured within 20 

the clump of the plurality of magnetic beads 22 to be freed 
within drop 56. As a result, as the plurality of magnetic 
beads 22 having the targets bound thereto, as well as, the 
plurality of particles 50, if magnetic, are drawn from the first 
location (i.e., drop 56 on first region 20 of upper surface 16 25 

oflower plate 14) to the second location (i.e., first region 46 
of lower surface 44 of upper plate 40), the freed undesired 
( or unbound) material 54 in drop 56 is retained therein by the 
surface tension of drop 56. 

In the event that a clump of the plurality of magnetic 30 

beads 22 having the targets bound thereto fails to break apart 
during the transfer from the first location (i.e., drop 56 on 
first region 20 of upper surface 16 of lower plate 14) to the 
second location (i.e., first region 46 of lower surface 44 of 
upper plate 40) such that contaminants and/or undesired 35 

material 54 remains captured within a clump of the plurality 
of magnetic beads 22 transferred to the second location, it is 
contemplated to repeat the process heretofore described. 
More specifically, it is contemplated to transfer the plurality 
of magnetic beads 22 having the targets bound thereto and 40 

the plurality of particles 50, if magnetic, from the second 
location, namely, first region 46 oflower surface 44 of upper 
plate 40, back to the first location, and subsequently back to 
the second location. For example, with upper plate 40 
positioned such that first region 46 of lower surface 44 of 45 

upper plate is axially aligned with first region 20 of upper 
surface 16 of lower plate 14, and hence, with drop 56, the 
force generator, e.g, magnet 60, may be positioned adjacent 
lower surface 18 of lower plate 14. With magnet 60 posi
tioned adjacent lower surface 18 of lower plate 14, magnet 50 

60 magnetically attracts the plurality of magnetic beads 22 
having the targets bound thereto, as well as, the plurality of 
particles 50, if magnetic, at the second location, namely, first 
region 46 of lower surface 44 of upper plate 40, and draws 
the plurality of magnetic beads 22 having the targets bound 55 

thereto, as well as, the plurality of particles 50, if magnetic, 
toward the first location, namely, drop 56 on first region 20 
of upper surface 16 of lower plate 14. As the aggregate ( or 
in other words, the mixture of the plurality of magnetic 
beads 22 having the targets bound thereto and the plurality 60 

of particles 50) travels toward the first location, the plurality 
of particles 50 in the aggregate causes any clump of the 
plurality of magnetic beads 22 having the targets bound 
thereto to break apart, as heretofore described, so as to allow 
for the contaminants and/or undesired material 54 captured 65 

within the clump of the plurality of magnetic beads 22 to be 
freed. 

6 
Once the aggregate returns to the first location, it is 

contemplated to transfer the aggregate back to the second 
location, as heretofore described. Once again, it is noted that 
by transferring the plurality of magnetic beads 22 having the 
targets bound thereto, as well as, the plurality of particles 50, 
if magnetic, from the first location (i.e., drop 56 on first 
region 20 of upper surface 16 of lower plate 14) to the 
second location (i.e., first region 46 of lower surface 44 of 
upper plate 40), the plurality of particles 50 cause any clump 
of the plurality of magnetic beads 22 having the targets 
bound thereto to break apart, thereby allowing for the 
contaminants and/or undesired material 54 captured within 
the clump of the plurality of magnetic beads 22 to be freed 
within drop 56. As a result, it can be appreciated that the 
method heretofore described allows for the simple and 
inexpensive disaggregation of particles in a fluidic medium 
to facilitate the downstream analysis of an analyte target. 
The methodology of the present invention facilitates the 
disaggregation of particles in a fluidic medium without the 
use of an external agitation device, such as a pipette. 

Alternatively, it is contemplated for the plurality of par
ticles 50 to be inert, and hence, non-magnetic. As such, in 
order to facilitate the transfer of the plurality of magnetic 
beads 22 having the targets bound thereto from the first 
location, namely, the drop 56 on first region 20 of upper 
surface 16 oflower plate 14, to the second location, namely, 
first region 46 of lower surface 44 of upper plate 40, upper 
plate 40 is positioned such that first region 46 of lower 
surface 44 of upper plate 40 is axially aligned with first 
region 20 of upper surface 16 of lower plate 14, and hence, 
with drop 56. Lower surface 44 of upper plate 40 may be 
spaced from drop 56 by air gap 58 or in engagement with 
drop 56 without deviating from the scope of the present 
intention. A force generator, e.g, magnet 60, is positioned 
adjacent upper surface 42 of upper plate 40. It is contem
plated for magnet 60 to be movable between a first position 
wherein magnet 60 is adjacent to upper surface 42 of upper 
plate 40 and a second position wherein magnet 60 is axially 
spaced from upper surface 42 of upper plate 40. 

With magnet 60 in the first position, as heretofore 
described, magnet 60 magnetically attracts the plurality of 
magnetic beads 22 having the targets bound thereto in drop 
56 and draws the plurality of magnetic beads 22 having the 
targets bound thereto toward first region 46 of lower surface 
44 of upper plate 40. The plurality of particles 50, if 
non-magnetic, are not attracted to magnet 60. Hence, it can 
be appreciated that the non-magnetic, plurality of particles 
50 captured within a clump of the plurality of magnetic 
beads 22 having the targets bound thereto remain relatively 
stationary within drop 56 as the plurality of magnetic beads 
22 having the targets bound thereto are drawn towards first 
region 46 of lower surface 44 of upper plate 40. As the 
plurality of magnetic beads 22 having the targets bound 
thereto are drawn towards first region 46 oflower surface 44 
of upper plate 40, the relatively stationary plurality of 
particles 50 captured within a clump of the plurality of 
magnetic beads 22 having the targets bound thereto act to 
break apart the clump as magnetic beads 22 are drawn 
towards magnet 60, thereby allowing for the contaminants 
and/or undesired material 54 captured within the clump of 
the plurality of magnetic beads 22 to be freed. More spe
cifically, the magnetic force generated by the force generator 
or magnet 60 draws the plurality of magnetic beads 22 
having the targets bound thereto from the first location, i.e., 
drop 56 first region of upper surface 16 oflower plate 14 to 
the second location, i.e., first region 46 of lower surface 44 
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of upper plate 40. As such, any of the freed undesired (or 
unbound) material 54 in drop 56 is retained therein by the 
surface tension of drop 56. 

8 
surface 76 of plate 74 thereby breaking apart aggregate 84 
and freeing any undesired ( or unbound) material 54 captured 
therein. 

Referring to FIGS. 3-4, an alternate device for effectuat
ing the methodology of the present invention is generally 5 

designated by the reference numeral 70. Device 70 includes 
plate 74 having first and second surfaces 76 and 78, respec
tively. First surface 76 of plate 74 includes first region 80 
adapted for receiving a plurality of magnetic beads 22 
thereon, as hereinafter described. As heretofore described, 10 

each of the plurality of magnetic beads has a diameter in the 
range of 1 to 1000 microns. It is contemplated for first 
surface 76 of plate 74 and the plurality of magnetic beads 22 

It can be appreciated that if the plurality of particles 50 are 
magnetic and have dimensions greater than the dimensions 
of the plurality of magnetic beads 22, the larger plurality of 
particles 50 cause the entire aggregate ( or in other words, the 
mixture of the plurality of magnetic beads 22 having the 
targets bound thereto and the plurality of particles 50) to be 
more magnetic. Thus, the entire aggregate is more easily 
drawn by the magnetic force of magnet 60 along first surface 
76 of plate 74. As heretofore described, the plurality of 
magnetic beads 22 having the targets bound thereto may be 
sticky and have a tendency to clump together at first region 
80 of first surface 76 of plate 74, thereby capturing con
taminants and/or undesired material 54 within aggregate 84. 

to be received in a selected fluid, as hereinafter described. 
15 

For example, plate 74 may take the form oftest tube wherein 
the inner surface of the test tube defines first surface 76. 
However, other configurations are possible without deviat
ing from the scope of the invention. 

It is understood that the larger, plurality of particles 50 in 
aggregate 84 will be more responsive to the magnetic force 
generated by magnet 60 than the smaller, plurality of mag-

In operation, the plurality of magnetic beads 22 are 
deposited in the fluid and the fluid is mixed to facilitate the 
binding of the targets in the fluid to corresponding magnetic 
beads 22. In addition, a plurality of particles 50 is added to 
the first fluid and mixed therein such that the plurality of 
magnetic beads 22 and the plurality of particles 50 form a 
mixture. As noted above, each of the plurality of particles 50 
may have a different dimension that the dimensions of the 
plurality of magnetic beads 22. For example, the plurality of 
particles 50 may be spherical and have a diameter greater 
than the diameters of the plurality of magnetic beads. As 
previously described, it is contemplated for the plurality of 
particles 50 to diameters in the range of 1 to 1000 microns, 
and preferably, approximately 200 microns. In addition, the 
plurality of particles 50 may be magnetic or non-magnetic. 
By way of example, if magnetic, the plurality of particles 50 
may take the form of iron particles, magnetic beads or the 
like. Alternatively, the plurality of particles 50 may be 
coated in a magnetic material. 

Once the plurality of magnetic beads 22 and the plurality 
of particles 50 are mixed within the fluid, the fluid with the 
mixture of the plurality of magnetic beads 22, with the 
targets bound thereto, is brought into contact with first 
surface 76 of plate 74. A force generator, e.g, a magnetic 
force generator or a magnet 60, is positioned adjacent 
second surface 78 of plate 7 4. It is contemplated for magnet 
60 to be axially movable between a first position wherein 
magnet 60 is aligned with first region 80 of first surface 76 
of plate 74 and a second position wherein magnet 60 is 
aligned with a second region 82 of first surface 76 of plate 
74, which is longitudinally spaced from first region 80. With 
magnet 60 in the first position, magnet 60 magnetically 
attracts the plurality of magnetic beads 22 having the targets 
bound thereto, as well as, the plurality of particles 50, if 
magnetic, to first region 80 of first surface 76 of plate 74, 
FIG. 3, to form aggregate 84. The plurality of magnetic 
beads 22 having the targets bound thereto capture the 
plurality of particles 50 and undesired ( or unbound) material 

20 netic beads 22. As such, the plurality of particles 50 will 
travel along first surface 76 of plate 74 at a higher velocity 
in response to the magnetic force generated by magnet 60. 
Therefore, as the plurality of particles 50 travel toward 
second region 82 of first surface 76 of plate 74, the plurality 

25 of particles 50 and the plurality of magnetic beads 22 having 
the targets bound thereto break apart, thereby allowing for 
the contaminants and/or undesired material 54 captured 
within aggregate 84 to be freed and washed away. 

In the event that movement of the plurality of magnetic 
30 beads 22 having the targets bound thereto\fails to sufficiently 

break apart during the transfer from the first location (i.e., 
first region 80 of first surface 76 of plate 74) to the second 
location (i.e., second region 82 of first surface 76 of plate 74) 
such that contaminants and/or undesired material 54 remain 

35 captured within a clump of the plurality of magnetic beads 
22 transferred to the second location, it is contemplated to 
slid magnet 60 along second surface 78 of plate 74 back to 
its initial, first position in alignment with first region 80 of 
first surface 76 of plate 74. As magnet 60 is slid along second 

40 surface 78 of plate 7 4 from the second position in alignment 
with second region 82 of first surface 76 of plate 74 to the 
first position in alignment with first region 80 of first surface 
76 of plate 74, the magnetic force generated by the force 
generator or magnet 60 draws the plurality of magnetic 

45 beads 22 having the targets bound thereto, as well as, the 
plurality of particles 50, if magnetic, along first surface 76 
of plate 74 thereby breaking apart any remaining clumps and 
freeing any undesired ( or unbound) material 54 captured 
therein. Thereafter, if the process for freeing any undesired 

50 ( or unbound) material 54 is unsuccessful, the process may 
repeated, once again, to free any captured undesired ( or 
unbound) material 54. In other words, once the aggregate 
returns to the first location, it is contemplated to transfer the 
aggregate back to the second location, as heretofore 

55 described. It can be appreciated that the back and forth 
movement of the plurality of magnetic beads 22 and the 
plurality of particle 50, if magnetic, along first surface 76 of 
plate 74 will break apart any clumps and free any captured 54 within aggregate 84. To free any undesired (or unbound) 

material 54 within aggregate 84, magnet 60 is slid along 
second surface 78 of plate 74 from the first position in 60 

alignnient with first region 80 of first surface 76 of plate 74 

undesired (or unbound) material 54 in aggregate 84. 
If the plurality of particles 50 are inert, and hence, 

non-magnetic, it can be appreciated that the non-magnetic, 
plurality of particles 50 captured within aggregate 84 remain 
relatively stationary as the plurality of magnetic beads 22 
having the targets bound thereto are drawn across surface 76 

to the second position in alignnient with second region 82 of 
first surface 76 of plate 74. As magnet 60 is slid from the first 
position to the second position, the magnetic force generated 
by the force generator or magnet 60 draws the plurality of 
magnetic beads 22 having the targets bound thereto, as well 
as, the plurality of particles 50, if magnetic, along first 

65 of plate 74 from the first location (i.e., first region 80 of first 
surface 76 of plate 74) to the second location (i.e., second 
region 82 of first surface 76 of plate 74). As the plurality of 
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magnetic beads 22 having the targets bound thereto are 
drawn towards second region 82 of first surface 76 of plate 
7 4, the relatively stationary plurality of particles 50 captured 
within aggregate 84 interfere with the movement of the 
plurality of magnetic beads 22 having the targets bound 5 

thereto and act to break apart aggregate 84 as the plurality 

10 
3. The method of claim 1 wherein the force generated is 

a magnetic force. 
4. The method of claim 1 wherein the plurality of particles 

are non-magnetic. 
5. The method of claim 1 wherein the plurality of solid 

phase substrates are magnetic beads. 
6. The method of claim 1 wherein the plurality of particles 

are generally spherical. 
7. A method to facilitate the disaggregation of a plurality 

of magnetic beads 22 are drawn towards the second location 
thereby allowing for the contaminants and/or undesired 
material 54 captured within aggregate 84 of the plurality of 
magnetic beads 22 to be freed. 10 of solid phase substrates as the plurality of solid phase 

substrates are transferred from a first location to a second 
location, the plurality of solid phase substrates being con
figured to allow targets to bind to the plurality of solid phase 

It can be appreciated that the above descriptions of the 
device and method are merely exemplary of the present 
invention. Various modes of carrying out the invention are 
contemplated as being within the scope of the following 
claims particularly pointing out and distinctly claiming the 15 

subject matter, which is regarded as the invention. 

We claim: 
1. A method to facilitate the disaggregation of a plurality 

of solid phase substrates as the plurality of solid phase 
substrates are transferred from a first location to a second 20 

location, each solid phase substrate having a dimension and 
being configured to allow targets to bind to a corresponding 
one of the plurality of solid phase substrates, comprising the 
steps of: 

providing the plurality of solid phase substrates coated 25 

with receptors and a plurality of particles in a first fluid, 
each of the plurality of particles has a dimension 
greater than the dimensions of each of the plurality of 
solid phase substrates; 

selectively binding the targets in the first fluid to the 30 

receptors coated on the plurality of solid phase sub
strates; 

depositing the first fluid on a first surface defining the first 
location, at least a first portion of the plurality of solid 
phase substrates forming an aggregation in the first 35 

fluid; 
generating a force adjacent to a second surface defining 

the second location, the second surface being opposed 
to and generally parallel to the first surface; and 

drawing the plurality of solid phase substrates from the 40 

first location to a second location with the force such 
that the plurality of solid phase substrates exit the first 
fluid; wherein: 

the plurality of particles intersect the aggregation of the 
plurality of solid phase substrates and cause at least a 45 

second portion of the plurality of solid phase substrates 
to disaggregate from the aggregation of the plurality of 
solid phase substrates as the plurality of solid phase 
substrates is drawn from the first location to the second 
location. 

2. The method of claim 1 wherein the plurality of particles 
are magnetic. 

50 

substrates, the method comprising the steps of: 
providing the plurality of solid phase substrates coated 

with receptors and a plurality of particles in a first fluid, 
each of the plurality of particles has a dimension and 
each of the plurality of solid phase substrates has a 
dimension, the dimensions of the plurality of particles 
being greater than the dimensions of the plurality of 
solid phase substrates; 

selectively binding the targets in the first fluid to the 
receptors coated on the plurality of solid phase sub
strates; 

depositing the first fluid on a first surface defining the first 
location, at least a first portion of the plurality of solid 
phase substrates forming an aggregation at the first 
location; 

generating a force adjacent to a second surface defining 
the second location, the second surface being opposed 
to and generally parallel to the first surface; and 

drawing the plurality of solid phase substrates from the 
first location to a second location with the force such 
that the plurality of solid phase substrates exit the first 
fluid; wherein: 

the force causes the plurality of particles of the mixture to 
travel to the second location at a velocity greater than 
a velocity at which the plurality of solid phase sub
strates travels to the second location such that the 
plurality of particles intersect and disaggregate at least 
a second portion of the plurality of solid phase sub
strates from the aggregation of the plurality of solid 
phase substrates. 

8. The method of claim 7 wherein the plurality of particles 
are magnetic. 

9. The method of claim 7 wherein the force generated is 
a magnetic force. 

10. The method of claim 7 wherein the plurality of solid 
phase substrates are magnetic beads. 

11. The method of claim 7 wherein the plurality of 
particles are generally spherical. 

* * * * * 


