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AMENDED CLAIMS
received by the International Bureau on 14 February 2008 (14.02.2008)

l. A method of performing a bioassay using a plurality of magnetically responsive particles
in contact with one or more analytes forming a sample, comprising:
conveying the sample in a fluid strcam to a reservoir;
lpading the samplc in the fluid stream into an imaging chamber to form an array of
particles, substantially in a monolayer dispersed in an imaging plane;
immobilizing the array of particles in the imaging planc by applicvalion ofa magnetic ficld
{o the array of particles in the imaging chamber;
illuminating the array of particles using a light source positioncd at an acute angle to the
imaging plane; and
collecting images [rom the illumination of the array of particles using a photosensitive

detector positioned for collecting photons from the imaging plane.

2 ‘I'he method of claim 1, wherein the i ght source compriscs onc or more LED’s positioned

circumferentially around and spaced from the array of particles,

3. The method of claim 1, wherein the photosensitive detcctor compriscs one or more array
detectors, sclected from a group comprising one-dimensional (1 D) and two-dimensional (2D)

array detectors.

4. The methed of claim 1, wherein the particles comprisc a population of fluorescently

lab¢led magnctically responsive beads.

5. The method of claim 4, wherein the population of fluorescently labeled magnetically
responsive beads comprise two or more subsels of beads which, upon illumination, exhibit

different fluorescent signals to identify the subscts of beads,

6. The method of claim 1, wherein the positions of the light sourcc and the photosensitive

delector relative to the array of particles optimizes brightness.

7. The method of claim 1, firther comprising washing the immobilized particles prior to

Hlomination.
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8. A system for performing a bioassay whete one or more analytes arc cxposcd to a plucality
of magnctically responsive particles to form a sample, comprising:
a samplc containcr for holding the sample;
arcservoir for fluid conveyance of a portion of the sample from the containcr;
an imaging chdmbcr configured for receiving said portion from the rescrvoir;
a magnet selectable for immobilizing said portion in a subslantially monolayer array of
particlcs within an imaging plane of the imaging chamber;
an illumination source positioned circumferentially and spaced from said array of
particles; and 4

a pholosensitive detector positioned for imaging the array of particles when illuminated,

9. The system of claim 8, wherein the illJumination source compriscs a plurality of LED’s

wranged in a ring on a colleetion side of the array of particlos.

10.  The system of claim 9, whercin the photosensilive detector is arranged substantially

perpendicular Lo the planc of the atray of parlicles and substantially central to the ning,

11. The system of elaim 9, wherein the photosensitive detector is arranged substantially

parallel to the plane of the acray of particles.

12. The system of claim 9, wherein the illumination source and the photoscnsitive detector

cach comprisc onc or more lenses and filters.

13. The system of claim 8, further comprising a fluid charﬁber for washing the array of

particles to remove unwanted fluorospheres prior to illumination.

14, The system of claim §, wherein (he imaging chamber comprises a plurality of rccesses

disposcd to assist in holding the array of particles in the imaging chamber in a monolayer.

15. The sysiem of claim 14, wherein (he plurality of recesses comprisc a pattern of recesscs

formed within, or proximatc to, an internal surface of the imaging chanber.
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16. The system of claim 15, wherein the pattern of recesses compriscs a one-dimensional

(1D) or two-dimensional (21)) pattern of recesscs.

17.  The system of claim 15, wherein the paltern of recesses compriscs a pattern of square

TCCCHRCS,

18.  The sysiem of claim 15, wherein the pattern of recesscs comprises a pattern of triangular

rCCEs5Cs.

19, The system of claim 15, whercin the plurality of recesses are spaced away from the
mternal surface of the imaging chamber to allow fluid from a fluid chamber to wash the array of
particles held within the recesses.

20.  The system of claim 8, whercin the illumination source and (he photosensitive detector
are posilioned on one side of the imaging chamber and the magnet is positioned on an opposite

side of the imaging chamber.

21, The system of claim 20, wherein the magnet is positioned adjacent to the opposite sidc-of

the imaging chambet.

22.  Thesystem ol ¢laim 20, wherein the magnet is selectively spaced away from the opposite

side of the imaging chamber.

23. The system of claim 20, further comprising onc or more additional magnets positioned on

thc opposite side of the imaging chamber.
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