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(57) Abréegée/Abstract:

The invention relates to a system for holding a fluid sample, said system comprising a transparent flexible tube for holding said fluid
sample, a tube holder for holding said tube, a first flattening element, and second flattening element, wherein said first flattening
element and said second flattening element may be moved relative to each other thereby changing said transparent flexible tube
from a first state to a second state, where at least a first cross sectional dimension of said tube is smaller In said second state than
In said first state.
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holding said fluid sample, a tube holder for holding said tube, a first flattening element, and second tlattening element, wheremn
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parent flexible tube from a first state to a second state, where at least a first cross sectional dimension of said tube 1s smaller n
said second state than in said first state.
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Flexible Sample Container

The present invention relates to a flexible sample container to be used In
connection to measuring on fluid samples. The system is suitable for
measuring on both large and small quantities of sample fluid, such as In

connection to samples comprised of a few micro litres.

In US 3,814,522 Clark and Wells disclose a tube and method for using the
tube In analysis of urine samples. The tube iIs made of glass, plastic or other
un-flexible transparent material and comprises a circular upper end and a
flattened lower end providing two substantially parallel surfaces. The lower
end Is suitable for use in a microscope for examination of sediments in the
flattened portion. The tube is suitable for use together with a centrifuge for

concentration of the sediments in the flattened portion.

The suggested tube provides a simple way of applying a sample to a sample
holder to be inserted into a microscope for examination of the sample.
However, the suggested tube is to be filled using a pipette or similar and after
centrifugation and sedimentation the surplus fluid is to be disposed before
Incision into a microscope. This indicates that the fluid, e.g. urine, Is to be
manually handled at least two times, exposing the handler for possible
diseases and the sample for contamination. Further, the tube Is to be inserted
iInto the microscope by hand, making automatic replacement of a tube difficult

or Impossible.

In US 5,672,888 Shaw et al. disclose an optical bubble detector comprising an
optics block formed with a V-shaped recess, and a clamp block. The optics
block and clamp block cooperatively press or "sandwich" the flexible tubing
iInto the V-shaped recess and deform it into a triangular prismatic cross-
section. A generally U-shaped optical interrupter element, containing a photo
emitter and a photo sensor, fits into the optics block in such a manner that a

light beam Is directed radially into the triangular tubing section. The clamp
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block "windows" the transmitted and received light from the optical interrupter,
to allow only a thin channel of light to be transmitted; this minimizes optical
noise during measurement. The optical bubble detector is utilized for
detecting bubbles In e.g. saline solutions, and there is no imaging of the fluid

in the tube during measurement.

In WO/2006/013312 Chu disclose a fluid detector and alarm system. The
iInvention relates to a fluid detector and in particular to such a system for
detecting the presence of a first fluid phase within an administrative system
for a second fluid phase. Most particularly, the invention relates to such a
system for detecting the presence of air in a liquid administrative system such
as those used In the intravenous infusion of fluid in critically ill patients, or to
such a system for detecting the presence of liquid within an air-filled system,

and for triggering an alarm if air or liquid Is inadvertently present in the system.

Also In WO 2002/084256 an optical bubble detector is disclosed comprising
an emitter and a photo detector. The sample cell and the optical sensor use
light refraction to determine the presence and size of a bubble passing

through the sample cell.

Further, iIn WO 1989/001796 a bubble detector is disclosed. In order to detect
bubbles In a fluid flowing along a passageway, a portion of the passageway Is
formed with an elongate cross-section having parallel longer side walls. A first
light path passes across the passageway portion and a second light path not
passing across the passageway Is provided as a reference. WWhen a bubble
bigger than the gap between the side walls of the passageway portion passes
iInto the passageway portion, the amount of light passing along the first light
path increases and, If the ratio of light passing along the first light path to light
passing along the second, reference light path exceeds a predetermined

value, a bubble iIs deemed to have been detected.

In none of the aforementioned disclosures an optical scanning apparatus Is

utilized to image the fluid within the tube.

PCT/DK2011/050064
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The present invention provides a system and a method for overcoming at
least one of the drawbacks of the tubes as disclosed In the prior art.
Specifically, one object of the present invention is to provide a system for
holding a fluid sample which is preferably simple to use. The system
comprises a transparent flexible tube for holding the fluid sample and a tube
holder for holding the tube. Further, the system comprises a first flattening
element and a second flattening element, wherein the first flattening element
and the second flattening element may be moved relative to each other
thereby changing the transparent flexible tube from a first state to a second
state, where at least a first cross sectional dimension of the tube Is smaller in

the second state than in the first state.

A second object of the present invention is to provide a method for providing a
fluid sample to an optical scanning apparatus which preferably results in a
high quality of images obtained by scanning and preferably in a fast and
simple manner . The method comprises arranging a flexible tube Iin a tube
holder and arranging the tube holder in relation to the optical scanning
apparatus. The method further comprises providing the fluid to the flexible
tube, and moving a first flattening element and a second flattening element
relative to each other thereby changing the transparent flexible tube from a
first state to a second state, where at least a first cross sectional dimension of

the tube Is smaller in the second state than in the first state.

One or more of these objects have been solved by the invention and

embodiments thereof as defined in the claims and as described below.

In the context of the present application, the phrase “flexible” is used to
describe one aspect of the physical nature of a tube. A flexible tube may be
temporarily deformed by bending, stretching, flattening, compressing, etc,
without breaking or leaking, and when released from deformation, the flexible
tube substantially returns to the shape it had before being deformed. A flexible

tube may be made of Silicone or similar material.

PCT/DK2011/050064
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In the context of the present application the phrase “flexible tube” and “tube”
and “sample container” may be used for denoting the same part. In the first
state, the cross section of the tube may be substantially circular shaped or it

may be substantially oval or similar shaped.

In the field of optics, transparency Is the physical property of allowing light to
pass through a material substantially without being modified. It is preferred
that the flexible tube utilized in the present invention is made of a substantial

transparent material or comprises a transparent window.

In the context of the present application, the phrase “fluid” is used to describe
a substance having a viscosity sufficiently low for enabling it to float or being
pumped into or through a tube. A fluid may comprise water, urine, blood, milk
and similar liquids or substances as well as solutions comprising them. Cited
from wordnetweb.princeton.edu: “A fluid is a continuous amorphous matter

that tends to flow and to conform to the outline of its container “.

A clamp should in the present invention be understood as a device which may
be used for blocking the flow of a fluid in a vessel or tube by pressing the

walls of the tube together, such as a hemostatic clamp.

b

In the context of the present application, the phrase “substantially at stand still
refers to a situation, wherein the movement of the particles in an
iInhomogeneous liquid sample does not affect the determination of the
parameters of the sample, such as the parameters of particles in the sample.
In one embodiment, substantially at stand still refers to the situation where the
movement of the particles in the period of time lapsed in between the
acquisition of two adjacent images in a sequence of spatially displaced
images should be substantially smaller than the distance between these two
adjacent images, such as one tenth of the distance. In one embodiment,
substantially at stand still refers to the situation where there is no mass flow of
said liquid sample during the acquisition of at least a part of said plurality of
images. In one embodiment for imaging cells and their content, the

movement of the cell may be limited to an extent whereby sufficiently sharp
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Images of the cell can be obtained so that details relating to e.g. the nuclel
can be determined. In embodiments adapted for determining parameters
relating to cells, the term “substantially at stand still” thus may mean that the
movement of said cells during the acquisition of an image may be limited to
the Depth of Field (DOF) or a fraction of DOF, such as one thousandth of the
(DOF), such as one hundredth of the DOF, such as one tenth of the DOF,
such as one fifth of the DOF, such as one third of the DOF. The DOF may be
In the range 0.1 micrometer to 200 micrometers. The movement of the
particles in the liquid sample at stand still conditions may hence be less than
0.001 micrometer per second, such as less than 0.01 micrometer per second, ,
such as less than 0.1 micrometer per second, , such as less than 1
micrometer per second. The particle parameter may in this embodiment be
the number and size of nuclei or the distance between the nuclei in a cell. In
one embodiment where the details of the particle are of less interest, such as
for counting particles, the limitation on the particle movement is such that the
counting of the particles is not influenced by the movement. The movement of
the particles to be counted may hence be less than 0.01 micrometer per
second, such as less than 0.1 micrometer per second, , such as less than 1
micrometer per second, such as less than 10 micrometer per second, such
as less than 100 micrometer per second, such as less than 1 millimeter per

second .

In one embodiment the system further comprise an optical scanning
apparatus for acquiring at least one image from the fluid sample in the
transparent flexible tube In the first state and/or in the second state, wherein

the fluid sample Is at stand still.

In one embodiment the system the optical scanning apparatus is adapted to
calculate a parameter relating to the fluid sample and from the parameter

determine a new state for the flexible tube.
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In one embodiment, the transparent flexible tube In the first state has an inner
diameter less than about 25 mm, such as less than about 20 mm, such as
less than about 15 mm, such as less than about 10 mm, such as less than
about 5 mm, such as less than about 3 mm, such as less than about 2 mm,

such as less than about 1.5 mm, such as less than about 1 mm.

In one embodiment, the flexible tube comprises an inlet for introducing a fluid
Into the tube. The inlet may be connected to a hose or other type of outlet, or

work as a drain to a pipe or catheter or similar.

In one embodiment, the flexible tube comprises an outlet utilized to remove
the fluid present in the tube. The outlet may work as a drain, directing the fluid

directly to a waste container or similar,

In one embodiment, the flexible tube comprises both an inlet and an outlet.
The inlet and the outlet may both be connected to the same pipe or catheter.
In this way, the tube works as a shunt to the pipe or catheter. The outlet may

also work as a drain, directing the fluid directly to a waste container or similar.

In one embodiment, the system comprises a tube pump adapted to pump fluid
into the tube via the inlet. If the tube inlet and tube outlet is connected to the
same pipe or catheter it may be necessary to activate a tube pump for
pumping fluid into the tube, or for removing fluid present in the tube and
replacing the fluid with a new sample. Various types of tube pumps are
generally known in the art, and it will be appreciated that any type of tube
pump may be used in the system of the present invention. The tube pump

may be activated electronically or manually.

In one embodiment, the system comprises at least a first clamp for clamping
said tube. When the tube is clamped, the flow of the fluid through the tube is
stopped. When the tube Is un-clamped the fluid may flow freely in the tube.
Various types of clamps are known in the art, and any type of clamp may be
utilized in the system of the present invention as long as the clamping

substantially stops the flow in the tube.

PCT/DK2011/050064
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The flattening element may be comprised of any suitable material, such as
metal or plastic. In one embodiment, at least one of the flattening elements
comprises a substantially transparent region. The transparent region may be
utilized for transmitting electromagnetic waves through the flattening element
and a tube positioned between the flattening elements. The transparent
region of the flattening element may be comprised of a substantially

transparent material such as glass or transparent plastic.

In one embodiment, the transparent region of the flattening elements
comprises an inner surface and an outer surface. The inner surface should be
understood as being the surface facing the tube, while the outer surface is the
surface at the opposite side of the flattening element. In one embodiment, the
iInner surface Is substantially flat. In another embodiment the inner surface
comprises a guiding groove. The guiding groove may be utilized to position
the tube In a preferred position relating the optical path of the optical
microscope. The guiding groove may be shaped as a "V, it may be shaped
as an arc, or it may be shaped comprising a flat area in the middle and an
elevated area in each side to form a border. A skilled person will appreciate
that many different shapes may be used as a guiding groove, and the herein

mentioned shapes should only be considered to be examples of these.

In one embodiment, the transparent region comprises at least one optical
element. The optical element may be comprised of a lens, a wedge, a
polarizer, an aperture, a color filter, a density and a grating. Other optical
elements known in the art may also be utilized. The optical element
comprised Iin the transparent region may form a part of the optical path of the

optical microscope.

In one embodiment, the first flattening element and the second flattening
element are moved relatively to each other by utilizing a stepper motor or by a
piezo electric motor or similar. Indeed, a skilled person will appreciate, that
any type of motor or actuator suitable for micro-mechanics may be used to

move the flattening elements relatively to each other.

PCT/DK2011/050064
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In one embodiment, the first flattening element and the second flattening
element are moved relatively to each other is such a way that the distances
between the rims of the elements are changed uniformly. In one embodiment,
the distances between the rims of the elements are changed Iin such a way,
that the change in distance is larger at a first rim area relative to a second rim
area. This effect may also be accomplished using a flattening element shaped
as a wedge. The wedge effect may be utilized in the longitudinal direction of
the tube (along the tube length) and it may be utilized in the transversal
direction of the tube (perpendicular to the tube length) as well as a

combination thereof.

In one embodiment, the flattening element may have two or more steps.
When utilized to flatten the flexible tube, each step may provide a different
measurement volume. This may be utilized when using the flexible tube in
connection with an optical scanning device for measuring at least two different
parameters relating to the particles in the fluid. The parameters may e.g. be
the number of platelets in blood and the number of white blood cells Iin the
blood. For determining the number of platelets in blood, it is advantageous to
have a thin measurement volume, while enumeration of white blood cells may
advantageously be made in a relatively thicker measurement volume. Utilizing
a flattening element comprising two steps, the parameters may be measured

IN one measurement.

In one embodiment, the shape of the tube In its second state Is such that the
distance between the inner wall of a part of the tube being in contact with the
first flattening element to the inner wall of a part of the tube being in contact
with the second flattening element is less than about 25 mm, such as less
than about 20 mm, such as less than about 15 mm, such as less than about
10 mm, such as less than about 5 mm, such as less than about 3 mm, such
as less than about 2 mm, such as less than about 1 mm, such as less than
about 0.5 mm, such as less than about 0.25 mm, such as less than about 0.1

mm, such as less than about 0.05 mm.

PCT/DK2011/050064
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The method of the present invention comprises providing a fluid sample to an
optical microscope. The method comprises arranging a flexible tube in a tube
holder and arranging the tube holder in relation to the optical microscope. The
flexible tube may be arranged in the tube holder by attaching it to the tube
holder, and the tube holder may be attached to the optical microscope. The
method further comprises providing the fluid to the flexible tube, and moving a
first flattening element and a second flattening element relative to each other
thereby changing the transparent flexible tube from a first state to a second
state where at least a first cross sectional dimension of said tube Is smaller In

the second state than in the first state.

An optical scanning apparatus to be used together with the flexible tube of the
present invention may comprise an image acquisition device for acquiring
images of the fluid sample comprised in the flexible tube. Further, there may
be an image analyzing unit in connection to the optical scanning device and
iImage acquisition device for analyzing images to determine at least one
parameter describing particles comprised in the fluid. The parameters may
comprise the enumeration of the particles, the concentration of the particles,
the morphology of the particles, the turbidity of the fluid or the average size of
the particles. Indeed a large number of parameters may be determined to

characterize the fluid or the particles within fluid.

The optical scanning apparatus may be a common optical microscope
comprising a digital camera or it may be a more specialized optical scanning
apparatus dedicated to acquiring image stacks of fluids comprised in a
sample container. In international patent application PCT/DK/2009/050321
filed by the same inventor as the present invention a scanning apparatus
comprising an oblique scanning path Is disclosed. This scanning apparatus is

very well suited for being used in connection with the present invention.

The system and method of the present invention may be adapted to change
the thickness of the tube after each image acquisition. When an image has
been acquired and the image analysing device has been invoked to determine

the parameter(s) describing the fluid and the contents thereof, the
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parameter(s) may be used for determining a new optimal tube thickness for

the next measurement.

In one embodiment, the method further comprises acquiring at least one
Image from the optical microscope, determining at least one parameter
relating to the fluid from the images, determining a new optimal tube thickness
from the parameters and moving the first flattening element and the second

flattening element relative to each other until the tube has been flattened to

the new optimal tube thickness.

In one embodiment, the parameters relates to the concentration of particles in
the fluid.

Brief descriptions of the drawings

Fig. 1 shows a flexible tube,
Fig. 2 shows the flexible tube in compressed state,
Fig. 3 shows different version of a positioning grove,

Fig. 4 shows the flexible tube in connection with a water pipe

The figures are schematic and may be simplified for clarity. Throughout, the

same reference numerals are used for identical or corresponding parts.

Fig. 1 shows a flexible tube which may be used in a system according to the
present invention. The tube has an outer diameter 102, an inner diameter 101

and a tube length 103. The tube may be made of a flexible material such as

optical grade Silicone.

Fig. 2 shows the flexible tube 100 inserted into a flattening element 200
comprising a first flattening element 201 and a second flattening element 202.
The two flattening elements are made of a transparent material such as glass.
After the flexible tube 100 has been inserted into the flattening element 200,

the two flattening elements 201 and 202 are pressed together to flatten the
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flexible tube 100. The flattening of the tube 100 changes the shape of the tube
100 from being circular to an oval-like shape with two parallel flat surfaces. A
measurement volume 210 comprising first border 211 and second border 212
IS defined within the flexible tube 100 between the two parallel surfaces. The
distance between the two parallel flat surfaces depends on the force applied
by the flattening element 200. The position of the first border 211 and the
second border 212 do not depend on the distance between the parallel
surfaces. The size of the measurement volume is therefore changed with the
distance of the parallel surfaces. If the distance is small, the measurement
volume 210 Is small, and if the distance Is large, the measurement volume
210 is correspondingly large. The measurement volume 210 may thus be

adjusted to fit the desired measurement parameters.

In the embodiment illustrated in Figure 2, the first flattening element 201
closest to the optical microscope is flat, but other shapes may also be utilized,
such as a wedge or a lens. Also other optical elements may be included in the
flattening element, such as a polarization filter, density filter or wavelength

filter.

The second flattening element 202 may be flat, but may also have other
shapes, such as in embodiments where the second flattening element is
optically only used for illuminating the tube 100. In Fig. 3 different types of a
flattening element 202 is shown. In Fig. 3A a standard flat flattening element
202 is shown, while in Figs. 3B-3E flattening elements 202 comprising a
positioning groove 203 is shown. In Fig. 3B a circular shaped positioning
groove is shown. In Fig. 3C a V-shaped positioning groove is shown, while the
positioning groove In Fig. 3D Is formed as a recess in the flattening element
202. The purpose of the positioning groove Is to help position the flattened
tube exactly at the measurement position of the optical microscope. The
positioning grove may be combined with an optical element, such as a lens, a
wedge, a polarization filter, a density filter, a wavelength filter or an aperture
as shown in Fig. 3E. The combination of a positioning groove and an optical

element may be accomplished by selecting the inner wall of the flattening
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element to be a positioning groove and the outer wall to e.g. have a lens
shape (concave or convex). Further, the material of which the flattening

element is made may have a filter function.

In Fig. 4 the flexible tube 100 is shown In a setup for on-line monitoring of
bacteria in tab-water. The setup comprises a pipe 500 comprising water from
the water works. A shunt 510 comprising a flexible tube 100, a tube pump 400,
a first clamp 521 and a second clamp 522, and a tube holder 410 comprising
a flattening element 200 is connected to the pipe 500 via an inlet 530 and an
outlet 540. The first clamp 521 is positioned upstream relative to the flattening
element 200, while the second clamp 522 is positioned downstream relative to
the flattening element 200. The first clamp 521 and/or the second clamp 522
may be positioned as close to the flattening element 200 as practical possible
so that the volume within the tub between the two clamps is as small as
possible. This will decrease the time for the fluid to stop flowing and being

ready for measurement.

The tube pump 400 is activated to suck water at the inlet 530 from the pipe
500 through the flexile tube 100 and to the outlet 540. During operation of the
tube pump, the first clamp 521 and the second clamp 522 should be opened.
After activation of the tube pump 400 for a period of time, the tube 100 has
been filled with water from the pipe 500, and the tube pump 400 is
deactivated. It is preferred that the water in the tube 100 is at stand still during
measurement, and to ensure this the first clamp 521 and the second clamp

522 i1s activated to stop the water in the tube to flow.

The flattening element 200 is now activated to flatten the flexible tube 100,
until the required distance between the inner walls of the tube has been
achieved. When this is accomplished, the measurement procedure is started.
The measurement procedure may comprise an optical sectioning of the

measurement volume.

For some applications, the flattening element may be activated before or

during the activation of the pump. The flattening element may also be
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arranged to provide a substantially constant tube thickness during a

procedure, wherein a plurality of measurements are performed.

During the measurement procedure, it may be determined that the distance
between the inner walls of the tube should be changed to optimize the
measurement procedure. If e.g. it Is determined that the concentration of
bacteria in the tab water Is very low, a larger volume could be measured. The
distance between the walls of the tube should therefore be large. If the
concentration between to measurements starts to increase, it may be desired
{0 decrease the measurement volume, to get a lower bacteria count. After

changing the inner wall distance, the measurement procedure is continued.

After the measurement procedure has been completed, the water in the
flexible tube 100 should be replaced with a new sample. This is done by first
deactivating the flattening element 200 to release the tube from being
flattened, then opening the clamps 521 and 522 and activating the tube pump
400. After a period of time, the water in the flexible tube 100 has been
completely replaced with a new sample of water, and the tube pump 400 is be
deactivated and the two clamps 521 and 522 is activated to stop the water
flow through the flexible tube 100.

There are several different types of tube pumps. If the tube pump is if a type
wherein the fluid iIs completely stopped from flowing when the pump Is

deactivated, the two clamps 521 and 522 may be omitted.

The outlet 540 from the flexible tube 100 may be connected to the same pipe
as the inlet 530. In this case, the tube pump may be necessary for replacing
the fluid sample in the flexible tube. If the outlet is connected to another pipe
or a drain or similar, the tube pump may not be necessary, as the fluid
pressure at the inlet compared to the fluid pressure at the outlet may be
sufficiently higher to press a new sample into the tube replacing the existing

one.

PCT/DK2011/050064
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Some preferred embodiments have been shown in the foregoing, but it should
be stressed that the invention is not limited to these, but may be embodied in

other ways within the subject-matter defined in the following claims.

It should be emphasized that the term “comprises/comprising” when used

5 herein is to be interpreted as an open term, i.e. it should be taken to specify
the presence of specifically stated feature(s), such as element(s), unit(s),
iInteger(s), step(s) component(s) and combination(s) thereof, but does not

preclude the presence or addition of one or more other stated features.

All features of the inventions including ranges and preferred ranges can be

10 combined In various ways within the scope of the invention, unless there is

specific reasons for nor to combine such features.



10

15

20

29

30

CA 02791428 2012-08-29

WO 2011/107102 PCT/DK2011/050064

15
PATENT CLAIMS

1) A system for holding a fluid sample, comprising

- Atransparent flexible tube for holding said fluid sample

- A tube holder for holding said tube

- Afirst flattening element

- A second flattening element
wherein said first flattening element and said second flattening element can
be moved relative to each other thereby changing said transparent flexible
tube from a first state to a second state, where at least a first cross sectional

dimension of said tube Is smaller in said second state than in said first state.

2) The system according to claim 1, further comprising an optical scanning
apparatus for acquiring at least one image from said fluid sample in said
transparent flexible tube Iin said first state and/or in said second state,

wherein said fluid sample is substantially at stand still.

3) The system according to claim 2, wherein said optical scanning apparatus
IS adapted to calculate a parameter relating to said fluid sample and from

sald parameter determine a new state for said flexible tube.

4) The system according to any one of claims 1 to 3, wherein said transparent
flexible tube In a first state has an inner diameter less than about 25 mm,
such as less than about 20 mm, such as less than about 15 mm, such as
less than about 10 mm, such as less than about 5 mm, such as less than
about 3 mm, such as less than about 2 mm, such as less than about 1.5

mm, such as less than about 1 mm.

5) The system according to any one of claims 1 to 4, wherein said flexible

tube comprises an inlet and/or an outlet
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o) The system according to any one of claims 1 to 5, further comprising a tube

pump adapted to pump fluid into said tube via said Iinlet.

/) The system according to any one of claims 1 to 6, further comprising at

least a first clamp for clamping said tube.

3) The system according to any one of claims 1 to 7, wherein at least one of

said flattening elements comprises a transparent region.

9) The system according to claim 8, wherein said transparent region

comprises an inner surface and an outer surface.

10) The system according to claim 9, wherein said inner surface is

substantially flat.

11) The system according to claim 9, wherein said inner surface comprises a

guiding groove.

12) The system according to any one of claims 8 to 11, wherein said
transparent region comprises at least one optical element selected from a

lens, a wedge, a polarizer, an aperture, a filter and a grating.

13) The system according to any one of claims 10 to 12, wherein the
activation of the flattening element is such that the distance between the
iInner walls of said flattened tube Is less than about 25 mm, such as less
than about 20 mm, such as less than about 15 mm, such as less than
about 10 mm, such as less than about 5 mm, such as less than about 3
mm, such as less than about 2 mm, such as less than about 1.0 mm, such
as less than about 0.5 mm, such as less than about 0.25 mm, such as less

than about 0.1 mm, such as less than about 0.05 mm.
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14) A method for providing a fluid sample to an optical scanning apparatus,
comprising
- arranging a transparent flexible tube in a tube holder
5 - arranging said tube holder in relation to said optical scanning
apparatus
- providing fluid to said tube
- moving a first flattening element and a second flattening element
relative to each other thereby changing said transparent flexible tube
10 from a first state to a second state, where at least a first cross sectional
dimension of said tube is smaller in the second state than in the first
state.
15) The method according to claim 14, further comprising
- acquiring at least one image from said optical scanning apparatus
15 - determining at least one parameter relating to said fluid from said
Images
- determining a new tube thickness from said one or more parameters
- moving said first flattening element and said second flattening element
relative to each other thereby changing said transparent flexible tube to
20 a third state.

16) The method according to claim 15, wherein said one or more parameters

relates to the concentration of particles in said fluid.

25 17) The method according to any one of claims 14 to 16, wherein said optical
apparatus Is an optical scanning apparatus adapted to scan an image
plane through at least a part of said tube to obtaining a plurality of images

of the sample arranged therein.
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