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AMENDED CLAIMS
received by the International Bureau on
08 AUG 2008 (08.08.08)

1. Apparatus for detecting biological cells or bacteria in a sample, the apparatus
comprising:

an incoherent light source;

a detector positioned to detect light from the light source;

a sample holding area spaced from the detector at which the sample can be held in
the transmission path of light from the light source to the detector, whereby light from the light
source interacts with cells or bacteria in the sample and the light is incident on the detector in
the form of diffraction or interference light patterns subsequent to its interaction with the cells
or bacteria; and

a processor for receiving an input from the detector, the input being indicative of the
patterns of light incident on the detector.

2. Apparatus according to claim 1, comprising a plurality of light sources spaced from
one arather, light from each of the light sources being incident on the detector subseduent to
passing through the sample holding area, and whereit the apparatus further comprises a light
source controller for sontrolling the light sources such that not all of the light sources are
grmitting light simultansously. -

3. Apparatus according ta claim 2, wherein the light source contraller cantrols the light
sources to emit light sequentially.

4, Apparatus according any one of the preceding claims, whereir the or each light
solUres is & point-like or near point-like light source.

5. Apparatus according to claim 4, wherain the or each light source is apertured to a
diameter or no mare than 100pm. '

8. Apparatus according to any one of the preceding claims, wherein the or each light
source s a light emitting dinde,

7. Apparatus according to any one of claims 1 to 5, wherein the or each light source is
an optical fibre,

8. Apparatus according to any one of the preceding claims, wherein the detectoris a
pixelated detector,

9. Apparatus according to claim 8, wherein the detecter is a CCD or CMOS detector,
AMENDED SHEET (ARTICLE 19)



WO 2008/090330 PCT/GB2008/000216
28

10. Apparatus according to any one of the preceding claims, wherein the processor is
arranged to process the input incident light patterns to determine thé presence of a cell or
bacterium within the sample.

11 Apparatus according to claim 10, wherein the processor is arranged to determine the
presence of the cell or bacterium directly from the input incident light patterns.

12, Apparatus according to any one of the preceding claims, wherein the processor is
arranged to determine the spatial location within the sample holding area of a deteoted cell or
bacterium from the input incident light patterns.

13, Apparatus according to claim 12, wherein the spatial location is determined in two
dimensions in a plane parallel to the detection plane of the detector,

14, Apparatus according to tlaim 12, wherein the spatial location is determined in three
dimensions.

18, Apparatus according to claim 3, wherein the processor is arranged to determine the
spatial location in three dimensions within the sample holding area of a detected cell or
bacterium from the input incidert light patterns. -

186. Apparatus according to 'any one of the preceding claimé, wherein the detector
captures a serles of two or more seguential light patterns over a period of time and tﬁe
processor is arranged to analyse the series of light patterné to determine whether the location
of & detected cell or bacterium Within the sample holding area has changed.

17. Apparatus according to claim 16, wherein the processor is arranged to record a
sequence of locations of a cell or bacterium within the sample holding space to determine the
trajectory of the cell or bacterium.

18, Apparatus according to any one of the preceding claims, wherein the detector
captures a series of two or more sequential light patterns over a period of time and the
processor is arranged to analyse the series of light patterns to detect a change in the light
pattern associated with a specific detested cell or bacterium, indicating a change in relation to
a detected cell or bacterium other than a change in its location,

18, Apparatus according to claim 18, wherein the change is cell attachment or cell mitosis
or cell death.

AMENDED SHEET (ARTICLE 19)
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20. Apparatus according to any one of the preceding claims, wherein the processor is
arrarged to analyse the detected light patterns to count the number of detectable cells or
bacteria in the sample.

21, Apparatus according to any one of the preceding claims, wherein the detected light is
in the form of diffraction patterns.

22, Apparatus according to any one of the preceding claims, wherein the detected light is
in the form of interference patterns.

23, A microfluidic platform comprising apparatus for detecting biological cells or bacteria
aceording to any one of the preceding claims.

24, Apparatus for detecting biological cells or bacteria in a plurality of samples, the
apparatus comprising a plurality of sample holders and a detecting apparatus according to
any one of claims 1 to 21.

25, Apparatus according to claim 24, wherein the plurality of sample holders are provided
by & multi-well plate,

28 Apparatus according to claim 24 or claim 25, comprising mean for moving the
detecting apparatus relative to said plurality of sample holders to sequentially bring said
sample holders into the sample holding area of the detecting apparatus.

27. Apparatus according to claim 24 or claim 25, comprising a plurality of detecting
apparatus according top any one of claims 1 to 22, whereby a plurality of said sample holders
car be located in respective sample holding areas of the detecting apparatus simultaneously.

28, A method for detecting biological cells or bacteria in a sample, the sample being held
ina sample holding location in the transmission path of light from an incoherent light source to
a detector, the sample holding location being spaced from the detector, whereby light from
the light source interacts with cells or bacteria in the sample and the light is incident on the
detector subsequent to its interaction with the cells or bacteria; the method comprising:

exposing the sample to light from the light souroe;

detecting at the detector incident diffraction or interference light patterns from the light
source,; and

determining the presence of cells or bacteria in the sample from the detected light
patterns.

AMENDED SHEET (ARTICLE 19)
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29. A method according to claim 28, wherein the sample ia exposed sequentially to light
from a plurality of light sources, the light from each of the light sources being incident on the
detector subseguent to its interaction with cells or bacteria in the sample, the detected
diffraction or interference light patterns being used to determine the spatial location of the or
each detected cell or bacteria within the sample,

30, A method according to claim 28 or 29, wherein the or each light source is a point-like
or near point-like light source,

31, A method according to claim 30, wherein the or each fight source is apertured to a
diameter of no more than 100um.

32, A method according to any one of claims 28 to 31, wherein the or each light source is
a light emitting diode,

33. A method according to any ome of claims 28 to 31, whereih the or each light source is
an aptical fibre.

34. A method according to any one of claims 28 to 33, wherein the detector is a pixelated
detector.

35. A method according to claim 34, wherein the detector is a CCD or CMOS detector.

36. A method according to any one of claims 28 to 35, wherein the presence of cells or
bactaria within the sample is determined directly from the detected light patterns.

a7. A method according to any one of claims 28 to 36, wherein a series of two or more
sequential light patterns detected over a period of time are used to determine whether the
location of a detected cell or bacterium Wwithin the sample has changed.

38, A method according to claim 37, comprising using a sequence of detected locations
of a cell or bacterium within the sample to determine the trajectory of the cell or bacterium.

38, A method according to any one of claims 28 to 38, comprising capturing a series of
two or more sequential diffraction or interferance light patterns over a period of time and
analysing the series of light patterns to detect a change in the light pattern associated with a
specific detected cell or bacterium, indicating a change in relation to a detected cell or
bacterium other than a change in its location,
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40. A method accarditg to claim 38, wherein the change is cell attachment or cell mitosis
or cell death.

4, A method according to any one of claims 28 to 40, comprising analysing the detected
light patterns to count the number of detectable cells or bacteria in the sample.
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