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A device, a system and a method for

monitoring and/or culturing of microscopic objects

The present invention relates to a device, a system and a method for performing

monitoring and/or cultivation of microscopic objects. Microscopic objects are in

particular microscopic organisms like bacteria and cell cultures, such as cultivation

objects like tissue samples and embryos, providing optimal and safe cultivation

conditions for incubation during embryo development and for facilitating the selection of

optimal embryos to be used in in vitro fertilization (IVF) by facilitating embryo handling

for automated digital imaging and time-lapse microscopy.

Background

Manual positioning of small objects for microscopy is time-consuming. Finding an

object, placing it centrally in the field of view and focusing on the features of interest

accounts for a significant part of the workload associated with clinical microscopy. A

particular case of interest is microscopy of oocytes and embryos as part of a standard

IVF treatment where handling of the embryo outside the safe incubator environment

with defined temperature, atmosphere and pH is a significant stress factor that must be

minimized. Automated systems are known, which are able to re-position objects

efficiently by seeking out predefined X-Y-Z coordinates where the object of interest is

deemed to be positioned. However the initial task of obtaining the correct coordinates

for a given object is very time-consuming. If object movement and image acquisition is

automated, it usually implies acquiring consecutive images in a grid pattern and

stitching these together in a collage to enable search algorithms or the human operator

to find the object of interest. Alternatively it involves the assistance of an operator to

locate the object manually and record the coordinates.

While it is generally possible to position larger objects in predefined spots where they

remain stationary, this becomes increasingly difficult with objects of microscopic sizes

in a liquid media. An example of particular interest is early human embryos, which are

only about 1/8 mm in diameter (approx. 120 µm) with a density slightly higher than their

growth medium. Positioning embryos accurately in media droplets is difficult, and

handling easily disturbs their position.



The exact positioning of a microscopic object is of general interest in many

applications. However, when using Embryo Transfer (ET) techniques, such as IVF (In

Vitro Fertilization) and related techniques, this involves in vitro culturing of the

developing embryo for a period of days before re-implantation of selected embryos.

Even with the ideal growth conditions, selection criteria are needed as a tool to choose

the most viable embryos for re-implantation. The viability of an embryo is an important

parameter in order to determine the embryos suitability for transfer. At a practical level,

precise positioning for microscopy is a prerequisite for assessing the viability of the

embryo following manipulation. In practice, embryo evaluation is limited to a more or

less subjective grading based on morphological criteria. The respiration rate of the

embryo may prove a good candidate for an objective viability indicator. Therefore, a

need exists for a fast, simple and non-disturbing method, system and device for

enabling morphological evaluation and/or possibly measurement of individual embryo

respiration rates as a measure for the embryo viability.

WO 0 1 02539 describes a well within a well (WOW) approach to provide individual cell

cultures in microscopy slides, an advantage thereof as stated is providing a small

volume well within a larger volume well for enabling a better culturing environment for

each individual embryo.

However, manual and/or automatic handling of the microscopy slide comprising said

WOW have proven to be time consuming and difficult, because it is practise has

proven to be difficult to insert an embryo or other cell culture in the smaller volume well.

Further if one was to provide more than one WOW upon a slide there may be a risk of

contamination from one WOW to another WOW, which may be detrimental to cell

growth. One problem in particular being that if one cell culture experiences lysis or

other developmental problems, a contamination or spread of cell lysate from one well

to another may propagate such problem.

Another problem with known microscopy slides, e.g. comprising at least one WOW, for

culturing purposes is how to maintain a stable environment for developing said living

cell cultures, i.e. keeping a relatively stable predetermined temperature, a stable gas

composition, a sufficient amount of culturing media, the required humidity, and reduce

the risk of contamination from the surroundings, and other environmental influences.



Further, even though a more accurate positioning of individual objects may be provided

using WOW devices due to the fact that a relatively determined coordinate set in both

the x , y and z direction may be accomplished within said slide; in view of the

manipulating problems stated above, the use of a WOW device may reduce the

handling time, but not significantly, nor does it protect against mutual and external

contamination.

When applied to embryo viability assessment, the miscoscopy method, device and

system according to the system should be providing the following key elements as

outlined by Overstrόm 1996 (see In vitro assessment of embryo viability. Therio-

genology 45:3-1 6 1996): 1) The ability to make simultaneous objective measurements

of multiple individual embryos, 2) The sensitivity and resolution to measure individual

embryos/oocytes, 3) Rapid evaluation i.e. -30 min or less, 4) Viability test must be non-

perturbating and ideally non-invasive, 5) Technically simple and user friendly. 6)

Reduced cost when acquiring and handling.

On the above background it is one purpose of the present invention to provide a

method, a device and a system of the initially mentioned type, which reduces the above

mentioned disadvantages of the know methods, devices and systems.

Summary of the invention

The purpose of the present invention is to culture microscopic organisms, to provide

suitable, stable living conditions during incubation and additionally facilitate handling,

observation and maintenance. The present invention greatly facilitates placing

microscopic objects in defined spots that can be routinely inspected, manipulated

and/or imaged automatically.

The above mentioned purpose is fulfilled with a method, a device and/or a system

according to the various aspects of the invention as described herein.

In a first aspect the invention relates to a device for monitoring and/or culturing of at

least two microscopic objects and object media, comprising

- a slide comprising at least two depressions in a top surface thereof;



- wherein each depression comprising an indent of a smaller cross section than the

depression for holding each respective microscopic object and object media,

- said slide being provided with a reservoir for providing a common overlaying layer (7)

between said depressions in such a way that said media is not in mutual fluid

communication, and/or

- wherein each depression comprising an indentof a smaller cross section than the

depression for holding each respective microscopic object and object media,

- wherein at least said depression and/or said indents exhibit a bottom surface profile

corresponding to the contours thereof upon said slide; the topography of which profile

being adapted for matching a corresponding topography of a slide holder, and/or

- wherein each depression comprising an indent of a smaller cross section than the

depression for holding each respective microscopic object and object media,

- wherein at least a part of said device is provided with a handling protrusion, and/or

- wherein said slide comprises means for uniquely identifying each depression.

The provision of an indent within a depression will automatically position the

microscopic object in a predefined spot by letting it slide down a slope to settle in the

small indent, e.g. with a flat bottom, which is suited for microscopy. The indent ensures

that subsequent handling does not perturb the position of the object within the

microscopy slide. Accordingly, automatic density driven positioning of microscopic

objects, such as living organisms is provided in a central indent within the depression.

The central indent constitutes a reservoir that can easily be detected, e.g. by

automated image analysis algorithms, so that unattended automated microscopy of the

object within the reservoir can be performed. Preferably, the sides of the well leading to

the reservoir are sloping in order for improving the probability of finding the object

inside the smaller sized indent within the much larger sized depression.

Providing more than one indent upon one slide reduces handling time because

observations or images may be made without having to remove the slide and insert a

new one for each new object to be observed.



In a second aspect the invention relates to a system arranged for performing

monitoring and/or culturing of at least two microscopic objects comprising a device for

handling at least two microscopic objects and object media, said device comprising a

slide comprising at least two depressions in a top surface thereof; each depression

comprising an indent of a smaller cross section than the depression for holding each

respective microscopic object and object media, wherein at least said indents exhibit a

bottom surface profile corresponding to the contours thereof upon said slide; wherein

said system is further provided with positioning means comprising a slide holder, which

is adapted for matching said bottom surface profile at least corresponding to the

contours of at least said at least two indents.

In a third aspect the invention relates to a method for handling a device as defined

above, comprising the step of positioning said device within a system as defined above

by matching said bottom surface profile of said device at least corresponding to the

contours of at least said at least two indents to corresponding positioning means

comprising a slide holder of said system.

Said indent, device, system and method described is in particular suitable for

performing embryo oxygen respiration rate sensor probing using any type of glass

capillary devices, systems and methods available.

Short Description of Drawings

In the following, the invention will be described in more detail with reference to some

embodiments illustrated in the schematic not-to-scale drawings, where like numerals

indicate the same features, in which:

Figure 1A, 1B is a side view of a depression containing an indent for a device

according to an embodiment of the invention for culturing and/or

monitoring embryos, and a detail view of the indent comprising said

embryo in a device of figure 1;

Figure 2 is a side cut view of a detail of a device according a first embodiment

of the present invention suitable for embryo incubation and

examination;



Figure 3A to 3D is a side cut view of a detail of a device according to a second

embodiment suitable for embryo incubation and examination;

Figure 4 is a side cut view of a detail of a device according to a third

embodiment of the present invention;

Figure 5 is a technical drawing of a device of figure 4 , further comprising a

handling protrusion;

Figure 6 is a perspective cut view along the section A-A shown in figure 5 ;

Figure 7 is a perspective image of a device of figure 4 , 5 and 6 , made in a

transparent polymer material;

Figure 8 is a perspective image of a device of figure 4 , 5 and 6 , further

comprising a heat conductive layer in aluminium provided at part of

the bottom surface profile, i.e. the reverse contours of the

depressions, indents and reservoir provided therein;

Figure 9 is an image of a heat source suitable for cooperation with a system

according to a first embodiment of the invention;

Figure 10 is an image of a system according to a first embodiment of the

invention; and

Figure 11A, 11B are top view images of a device according to the invention further

comprising individual indent identification ID in a depression and/or

indent, for one depression and for six depressions, respectively.

Figure 12 Well ID number with micronumerals that can easily be observed

during handling in a dissection microscope. The number "5" is about

1. mm high, and 0.4 mm wide.

Detailed description of embodiments

In Fig. 1A is shown a side cut view of a slide or device in a depression containing an

indent for a device according to an embodiment of the present invention, and in fig. 1B

is shown a detail view of the indent of fig. 1A holding a microscopic object, e.g. an

embryo. The depressions and device is in particular suited for density based

positioning of embryos for monitoring and/or culturing in an embryo culturing and/or

microscopy slide.

Said microscopic object may be microscopic organisms, such as growing cell cultures,

and said device is in particular suitable for handling, microscoping and/or culturing



developing embryos. Said microscopic object may be part of a larger or smaller sized

object, e.g. smaller or larger than the diameter of the indent. The term "microscopic

object" is defined as an object whose largest dimension is less than 2 mm, perferably

less than 1 mm, perferably less than 500 µm, most perferably less than 200 µm.

An embryo 1 is approximately spherical and is composed of one or more cells (blas-

tomeres) surrounded by a gelatine-like shell, an acellular matrix known as the zona

pellucida. The zona pellucida performs a variety of functions until the embryo hatches,

and is a good landmark for embryo evaluation. The zona is spherical and translucent,

and should be clearly distinguishable from cellular debris.

An embryo is formed when an oocyte is fertilized by fusion or injection of a sperm cell

or spermatozoa. The term is traditionally used also after hatching, which comprises

rupture of zona pelucida and the ensuing implantation. For humans the fertilized oocyte

is traditionally called an embryo for the first eight weeks. After that i.e. after eight weeks

and when all major organs have been formed it is called a foetus. However the

distinction between embryo and foetus is not generally well defined.

The slide or device surface is provided with at least one media filled depression 3 in the

upper surface of said device said depression preferably being cylindrical, such as a

depression having a diameter of around 4.0 mm, which may vary from 1 to 25 mm

depending on application. An embryo may be easily deposited into the depression

using a standard IVF pipette because the diameter of the depression is much larger

than the object of interest. The other dimensions of the depression, such as height and

vertical and horizontal sectional shape are selected such that the microscopic object

may be easily inserted into the depression. The embryo slowly descends to the bottom

of the depression by ensuring that the surrounding growth medium density is slightly

lower than the density of the embryo, and providing relatively smooth walls of said

depression 3 .

A substantially conical smooth bottom part or funnel 3 1 of the depression is provided,

alternatively said funnel may be provided vertically sectioned in pyramidal, slit, wedge,

trapezoid, or any other suitable shape, having angles of about 5 to 60 deg, generally 30

deg relative to vertical as shown in Fig. 1A. Accordingly, the embryo will by

gravitational force and/or applied centrifugation roll into an indent 4 at the centre of the



depression 3 and/or funnel 3 1 , when it has reached a bottom part of the depression,

i.e. above or within said funnel 3 1 . The unattended loading process takes a few

minutes when the media is having a relatively high viscosity. The small indent ensures

that the embryo maintains its position despite handling movements.

A funnel may ease and guide the object of interest from the depression to the indent.

The funnel is usually placed on the bottom of the depression to capture and position

objects with a higher density than the surrounding medium. The preferably substantially

smooth surfaced funnel may have angles of about 5 to 60 deg, preferably between 10

and 45 deg, more preferably 15 to 35 deg, most preferably 25 to 30 deg relative to

horizontal.

The dimensions of the indent 4 is often selected to be relatively small compared to the

diameter of the depression, and to the size of the object, approximately 1.1x to 10x the

diameter of the object, preferably 1.5x to 3x the diameter of the object, so that the

object position is well defined relative to the slide itself. Thus, high resolution images

and monitoring can easily be acquired of the whole indent volume, if the slide position

relative to said microscope is known. The indent is preferably provided with a

substantially planar bottom surface 40 in order to ease monitoring and/or culturing of

said embryo by microscopy or the like.

The optimal height of the indent 4 is determined by the need to keep the embryo 1

positioned despite handling movements. A deeper indent with higher walls will protect

the embryo against bulk movement of the overlaying growth media. However, the

embryo may be removed for transfer to the recipient patient after the end of the

observation period. Thus, a shallower indent will favour easy embryo removal. A

reasonable practical compromise appear to be an indent with a depth substantially

similar to its width i.e. 0.5x to 10x the diameter of the embryo. As shown in Fig. 1B a

depth of 0.3 mm and a diameter of 0.2 mm may be selected. The walls of the embryo

indent are largely vertical, but may be slightly inclined in order to widen the opening of

the indent and facilitate embryo removal, e.g. from 5 to 20 deg as shown on Figure 1B.

The indent may alternatively be formed cylindrical, box-shaped, conical, truncated or

cone or the like, any suitable shape to hold the microscopic object, prevent accidental

displacements by handling and environmental influences, and induced bulk flow of the

medium. The smaller the dimensions of the indent the better the position of the



microscopic object is defined. However, with very small indents it may be very difficult

to remove the microscopic object from the indent at the end of the observation period.

In one embodiment the dimensions of an indent have substantially equal diameter and

depth. Furthermore, said indents are preferably provided substantially centrally within

their respective depression.

The dimensions of the slide are preferably such as to fit within a standard and/or

specially adapted microscope system and/or cultivation system, such as 25 x 76 mm.

The vertical sectional cut of a depression and/or indent may hold the form of any of the

group containing cylindrical, tapered, coned, slit-shaped, pyramidal, trapezoid, part-of-

a-circle, or substantially circular. The horizontal sectional cut of a depression and/or

indent may hold the form of any of the group containing circular, elliptic, rectangular,

harlequin, or hexagonal.

In fig. 2 is shown a device according to a first embodiment of the present invention.

Said device comprises a microscopy slide 2 comprising a series i.e. at least two of said

depressions 3a, 3b in a top surface 2A of the slide material. Each depression 3a, 3b

comprises an indent 4a, 4b of a smaller cross section than the depression for receiving

and holding each respective microscopic object 1a, 1b and object media 5a, 5b, each

indent and/or depression e.g. of dimensions and/or form according to the above. Two

microscopic objects, i.e. embryos 1a, 1b have been inserted into the microscopy slide

2 , i.e. one into each of the indents 4a and 4b, respectively. Said object media 5a, 5b

may be any suitable media for surrounding, holding and protecting said microscopic

objects, such as a cell growth media for such embryo. Said media 5a may be different

from or the same as said other media 5b, depending on application of the device.

As shown in fig. 2 and 3 , said slide 3a, 3b is provided with a reservoir 6A, 6B for

providing a common overlaying layer 7 between said depressions 3a, 3b in such a way

that when an object media 5a, 5b is provided inside said depressions and/or indents

media 5a is not in mutual fluid communication with media 5b. Thus, the risk during

handling of said device of spilling over object media 5a, 5b between the different

depressions and/or indents is reduced, which again reduces the introduction of adverse

effects between said microscopic objects 1a , 1b, e.g. when the objects are embryos



and the device is a culturing dish, and one of said embryos lyse. Further, movement of

the device may induce minor bulk movement in the overlaying layer, but a significantly

reduced movement within said object media, reducing movement of the embryo over

time, which is in particular an advantage during microscopy and/or culturing of said

objects. Further, by providing an overlaying layer upon said object medium, said object

medium is better protected against detrimental environmental influences, such as

temperature, humidity, and/or pressure variations, and the risk of contaminating the

object and object media is further reduced.

As shown in fig. 2 said reservoir is provided as a common recess 6B within said top

surface 2A, which enables the formation of a common reservoir of an overlaying layer

or top layer, e.g. of an immersion oil. As an alternative or as a supplement, as shown in

fig. 3 , showing a second embodiment of said device, said reservoir is a fluid connection

6B, e.g. a channel or tube, open or closed, respectively, to the external surface,

between said at least two depressions 3a, 3b. Accordingly, the total height of the slide

for enabling housing the depressions and indents may be reduced.

Said slide 2 is provided with a reservoir 6 for providing a common overlaying layer 7

between said depressions 3a, 3b in such a way that said media 5a, 5b is not in mutual

fluid communication.

Further, a shared immersion fluid reservoir, i.e. a common reservoir therefore provides

for easy handling and incubation without the need for supplemental humidity control of

the growth media. Also, the relatively large sized or deep immersion fluid reservoir

separates the media in individual indents and/or depressions and reduces the risk of

contamination from particles, gases in the surrounding air, etc.

Each microscopy slide contains a series of indents that each hold a single microscopic

object, e.g. each indent contains an embryo from the same patient or different patients.

By providing means for separating the medias in such a way that the media in each

depression is kept without mutual communication this reduces the risk of media spill

over from one depression and/or indent to another. Further, in particular, by providing

Individual media compartments for each object, e.g. embryos, this may prevent

contamination or adverse effects e.g. if one of the embryos or cell cultures in a nearby

indent should lyse. As each organism is placed in a different indent containing media



which are separated by e.g. an overlaying layer of immersion oil, it is highly unlikely

that adverse compounds should be able to diffuse through the hydrophobic oil to

neighbouring indents.

The object media is preferably filled into each of said depressions/indents in such a

way, that the level at the top surface of said media 5a, 5b is not provided above the

level of the transition from said depression to said reservoir 6 , see fig. 2 and 3 . Said

media may be any suitable material, such as embryo growth media, other cell culture

media, and the like liquid, flexible, semi-rigid, or rigid media. Different medias for

culturing cell population are known in the art. An example of culturing an embryo is

described in PCT application No. WO 2004/056265.

Further, the overlaying layer of an immersion media such as a suitable oil having

varying viscosities, such as liquid, flexible, semi-rigid, or rigid, may be provided at least

covering the upper diameter of each indent or depression holding a microscopic object

to be cultured and/or microscoped.

Said object media and/or overlaying layer may be provided in a material, whose

viscosity and/or transparency and/or density is temperature variant, e.g. when heated

to a culturing temperature, said media and/or layer is transparent and/or at least said

layer is of a higher viscosity than said media, and/or said media is of a higher density

than said layer.

As shown in fig. 4 the provision of said indents 4a, 4b and/or said depressions 1a, 1b

and providing a relatively uniform slide material thickness overall, see fig. 4 and 6 ,

results in the fact that the bottom surface 2B of the slide exhibiting a bottom surface

profile 20 corresponding to the contours of at least said indents and/or depressions

upon said slide 2 . This is an advantage, when the device is inserted into a slide holder

having a corresponding upper surface contour relative to said bottom surface profile 20

such as may be provided in e.g. a culturing and/or microscopy system, as will be

discussed further below, in connection to fig. 10 . One or more devices according to the

invention may be provided with the same unique bottom topography for cooperation

with a large scale system comprising more than one device and/or being adapted for

interchanging one or more of said devices over time.



Thus, in one embodiment the non-planar bottom surface profile of the cultivation slide

matches the contours of a optionally heated aluminium holder which holds the slide so

that the indents are inserted into depressions in the aluminium holder.

As shown in fig. 4 , in an embodiment of the device at least part of said profile 20 is

provided with a heat conducting layer 23a, 23b, preferably at least forming part of a

bottom surface of said indents. Thus, when arranging said device for connection to a

heat source, a controlled thermostated environment for the embryos may be provided

and maintained over extended time periods, which reduces the necessity for

performing a fast analysis of said embryos and eases handling thereof. Said heat

conducting layer may be a metal such as aluminium or steel

Preferably, said heat conducting layer 23 is adapted for connection to a heat source,

e.g. as may be provided in a cultivator and/or microscopy instrument.

In fig. 4 , said heat conductive layer 23a and 23b is provided upon the bottom surface

profile along the substantially planar bottom surface of the indents, and ensures that

the embryo is surrounded by a heat providing environment. Alternatively or as a

supplement, said layer 23 is provided surrounding the bottom surface profile of the

walls of said indent, The device comprises a disposable cultivation slide with

depressions that contain the organisms in a suitable medium.

Alternatively or as a supplement, said heat conducting layer 23 provides at least part of

the upper surface 2A of the slide 2 , preferably at least part of the inner surfaces of the

indents 4a, 4b and/or the depressions 3a, 3b.

The bottom part of the indent and/or said heat conductive layer is preferably planar and

transparent, e.g. by providing said heat conductive layer 23a, 23b being provided with

through passing suitably arranged holes to ensure an unobstructed monitoring of the

embryo from below or above using e.g. standard or reversed microscopy and/or image

acquisition and/or analysis.

As shown in fig. 5 a part of said device is provided with a handling protrusion (70), said

part being a suitable position and extent within said top surface 2A; alternatively or as a

supplement said part being said bottom part 2B. Providing said handling protrusion on



a side part of said slide is possible. A device wherein at least part of said handling

protrusion 70 is extending vertically upwards and/or downwards from said slide. Said

handling protrusion 70 may preferably comprise a fin, e.g. provided with further

extension or extensions than the side of the slide, wherein said handling protrusion 70

is provided in a heat conducting material and/or a polymer material.

Preferably, said handling protrusion 70 is arranged for providing identification labelling

thereupon (not shown).

By arranging a handling protrusion the invention provides means for easy handling and

insertion of slide without any contamination rise. The handling protrusion is especially

important when the slide is placed in the slide holder. In one embodiment, due to the

matching contours of the slide holder and the slide bottom the slide must be inserted

vertically in the slide holder. This is difficult without a good grip on the slide. In a

preferred embodiment the handling protrusion does not interfere with a lid, and

touching the handling protrusion does not constitute a contamination risk as would

handling the slide by touching the sides in general.

As shown in fig. 6 , there is in the device provided a series of depressions 3a, 3b,

wherein said depressions (3a, 3b) are mutually equidistantly positioned in at least one

direction, eases positioning measurements performed thereupon and handling during

monitoring/culturing.

As shown in fig. 7 at least part of the inner surfaces of said indents 4a, 4b and/or said

depressions (3a, 3b) are made of a polymer, preferably substantially the entire

microscopy slide 2 is made of a polymer, wherein said polymer may be a polyester,

such as PEN, PETg, and/or PET, having a low embryotoxicity that may be ascribed to

a high degree of internal immobilization of cytotoxic compounds within the polymer.

As shown in fig. 7 there is further provided individual indent identification 4 1 in and/or

upon said substantially planar bottom surface of the indent and/or in and/or upon said

bottom surface profile and/or within said transparent bottom part of said indent, which

preferably is visible in higher resolution such as during microscopy, in particular

reverse microscopy.



Fig. 8 is a slide or device provided with a great conducting material such as aluminium.

Fig. 9 is a laboratory test setup of a slide holder arm of aluminium, adapted for holding

four separate slides or devices.

The device slide is preferably adapted to be placed in a system, which provides a

stable environment for the organisms (temperature, gas composition, humidity etc.)

and enable unattended monitoring of the organism by photography, measurement of

metabolism etc.

1) The system preferably provides

a . Temperature control through matching contours of aluminium holder in

instrument and the inserted slide. The organism residing in each well is

thus surrounded by heat conducting metal and therefore in a controlled

environment.

b. The tight fit between the matching contours of the slide and the slide

holder ensure easy positioning of slide with µm accuracy as it settles in

holder. Unattended microscopy is therefore possible even after removal

and re-insertion of the slide.

c . The automatic positioning of embryo AND slide is a prerequisite for

automatic acquisition of time-lapse images.

As shown in figure 10, the invention further relates to a system arranged for performing

microscopy and/or culturing of at least two microscopic objects 1a, 1b, comprises a

device according to the invention as described above and also positioning means for

holding said device. Preferably a microscope and said positioning means are arranged

for positioning the device under the microscope or relative thereto. Said system may

further comprise a heat source suitable for providing temperatures for culturing said at

least two microscopic objects ( 1a , 1b) and said positioning means being arranged for

positioning the device relative to said heat source. Said positioning means comprises a

slide holder, which preferably is adapted for matching said bottom surface profile at

least corresponding to the contours of at least said at least two indents, and may be

provided as a slide holder in a culturing and/or monitoring system for manual and/or

automatic monitoring and analysation



The system may further be provided with a heat conducting layer adapted for providing

a given stable temperature to at least said indents, which temperature is suitable for

cultivation, in particular incubation of said at least two microscopic objects.

Said heat source may be provided as a slide holder, which is adapted for matching said

bottom surface profile at least corresponding to the contours of at least said at least

two indents. Preferably said slide holder is provided as a heat conducting arm,

preferably made of metal, such as aluminium, steel or the like.

In another system the bottom surface profile (23) of said device is provided with a heat

conducting layer being adapted for connection to said heat source.

Said microscope may further comprise imaging means, such as camera or video

equipment. The positioning means may further comprise

- at least one vertical hole extending through the slide holder;

- a light emitter, such as a laser providing a vertical light;

- a light sensor on the opposite side of the microscopy slide (2) relative to the light

emitter for sensing the light being emitted, when the slide holder is in a correct position

for microscopy.

The positioning means may further comprise a control unit for automatic positioning

said device relative to said microscope and/or said heat source.

The control unit may furthermore be adapted for controlling the temperature of said

heat source for a stable incubator environment, and/or adapted for monitoring and/or

acquiring images of said microscopic objects using said imaging means, and/or

analyzing said images for a quality assessment of said objects, and/or keeping a

record of replacement slides.

In another embodiment the system further comprises means for performing non

invasive measurements of metabolic activity comprising micro sensors, for measuring

e.g. pH, oxygen content and the like.



The system preferably comprises means for holding more than one device as

described above, such as a slide holder capable of holding several devices, such as 4

or 6 devices.

The system is preferably a combination of a gas incubator, such as a tri-gas incubator,

and a digital microscope for unattended image acquisition. The system can be viewed

as an incubator with a build-in microscope or as a microscope with build-in incubator.

In a preferred embodiment the system comprises:

1) Thermostated aluminium arm designed to fit the unique bottom topography of

the polymer slides to ensure that the embryo is surrounded by heat conducting

aluminium.

2) Means having ability to perform non-invasive measurements of metabolic

activity by using microsensors. One example is to measure oxygen respiration

using oxygen microelectrodes of CO2 concentration with pH microsensors.

Accurate positioning of the sensors is ensured by a tiny hole in the slide holder,

and a vertical laser illuminating the sensor tip. The slide holder is moved

horizontally until the sensor tip is illuminated by laser light coming though the

hole, then the X-Y coordinates of the slide holder is measured. Then the slide

holder is moved until the tiny hole is centred in the field of view of the camera

system and the new X-Y coordinates are measured. The difference in

coordinates between the two observations is a measure of the offset between

camera and sensor tip. The offset can then be used to move visible objects

centred in the camera field of view to the sensor tip. I.e. by using the offset it is

possible to unattended move objects of interest from the image acquisition

position to the microsensor profiling position.

3) Means capable of handling more than one device (i.e. organisms/cells/embryos

from more than one patient at the time). The present invention will easily handle

four or five different slides with a total of 48 to 60 organisms.

4) Control software which unattended monitors the organisms, acquires and

analyzes the images and provides a quality assessment of the organisms



within. The software accepts addition of new dishes and termination of others

without affecting ongoing measurements.

The software used may for example comprise the methods as described in

WO 2007/042044 and WO 2007/144001 .

In an automated system for monitoring objects being positioned in the depressions of

the device it is of importance to be able to position the microscope and acquire images

of the objects several times without losing track of each object, ie. it is important that

each object may be uniquely identified for each period of monitoring and acquisition of

images, in order to provide information of any changes in the objects. Therefore, in yet

a further embodiment the invention relates to a device for monitoring and/or culturing of

at least two microscopic objects ( 1a , 1b) and object media (5a, 5b), comprising - a slide

(2) comprising at least two depressions (3a, 3b) in a top surface (2A) thereof; wherein

said slide comprises means for uniquely identifying each depression. It is preferred that

the unique identification is machine-readable, and furthermore it is preferred that the

unique identification may be registered automatically.

Since a microscope is used for imaging the objects then it is preferred that the unique

identification is readable at the magnification used for imaging the objects. Accordingly,

it is preferred that the unique identification for each depression is less than 1.5 mm,

such as 1 mm or less. Even more preferred the unique identification is arranged so that

it may be imaged in the same image field as the microscopic object to which it relates.

The means for uniquely identifying each depression may be accomplished in several

ways:

- by providing the device with positioning means so that it may either be

positioned in only one unique position in relation to the microscope and camera,

for example a recess or a protruding part capable of engaging a corresponding

part of a slide holder, or that the positioning means comprises markers on the

slide, whereby the position of each depression is determined relative to said

marker



- by providing X-Y position information on the slide, such as at least one marker

for identifying a row of depressions and at least one marker for identifying a

column of depressions at said slide

by providing individual identification markers in relation to each depression,

such as individual indent identification (41) in and/or upon said substantially

planar bottom surface of the indent and/or in and/or upon said bottom surface

profile and/or within said transparent bottom part of said indent.

As shown in fig. 11A and 11B, showing top side images of parts of a slide or device

according to the invention, there may further be provided individual indent identification

4 1 , in the form of printed, moulded or cut letters, symbols or numbers in and/or upon

said substantially planar bottom surface of the indent and/or in and/or upon said bottom

surface profile and/or within said transparent bottom part of said indent and/or said

depression.

Selection or identification of embryos. The present invention further enables a

application for selecting an embryo for transplantation. The method implies that the

embryo has been monitored with the method for determining a change in the embryo

as described above in order to determine when cell divisions have occurred and

optionally whether cell death has occurred as well as the quality of cell divisions and

overall quality of embryo. It is preferred to select an embryo having substantially

synchronous cell division giving rise to sharp extremas in the difference images, and

more preferred to select an embryo having no cell death.

The selection or identifying method may be combined with other measurements as

described above in order to evaluate the quality of the embryo. The important criteria in

a morphological evaluation of embryos are: (1) shape of the embryo including number

of blastomers and degree of fragmentation; (2) presence and quality of a zona pellu-

cida; (3) size; (4) colour and texture; (5) knowledge of the age of the embryo in relation

to its developmental stage, and (6) blastomere membrane integrity.

The dimensions of each depression (3a, 3b) and/or indent (4a, 4b) may be adapted to

the application selected.



In one embodiment the system arranged for performing microscopy and/or culturing of

at least two microscopic objects comprises a device for handling at least two

microscopic objects and object media, said device comprising a microscopy slide

comprising at least two depressions in a top surface thereof; each depression

comprising an indent of a smaller cross section than the depression for holding each

respective microscopic object and object media, wherein at least said indents exhibit a

bottom surface profile corresponding to the contours thereof upon said slide; wherein

said system is further provided with positioning means comprising a slide holder, which

is adapted for matching said bottom surface profile at least corresponding to the

contours of at least said at least two indents.

The tight fit between the matching contours of the slide and the slide holder ensure

easy positioning of slide with µm accuracy as it settles in holder. Unattended

microscopy is therefore possible even after removal and re-insertion of the slide.

hus, positioning microscopic objects in such a slide in defined spots that can be

routinely inspected, manipulated and/or photographed automatically.

In a further aspect the invention relates to a method for handling a device as described

above, comprising the step of positioning said device within a system according to by

matching said bottom surface profile (20) of said device at least corresponding to the

contours of at least said at least two indents to corresponding positioning means

comprising a slide holder of said system.

Furthermore, the invention relates to a method for microscopy and/or cultivation of

objects in a device as described above in a system, comprising the step of positioning

the device under the microscope and/or the heat source suitable for providing

temperatures for culturing said at least two microscopic objects (1a, 1b) relative

thereto.

In one embodiment the method further comprises the step of matching said bottom

surface profile (20) of said device at least corresponding to the contours of at least said

at least two indents to corresponding positioning means comprising a slide holder of

said system. The step of matching may be performed by holding the top surface of the

microscopy slide substantially horizontally and moving the slide to a position above the

slide holder and descending the slide vertically down over said slide holder.



The step of performing microscopy of said at least two microscopic objects (1a, 1b)

may be performed either manually or automatically, and either subsequently or

substantially at the same time.

The step of providing the temperature for culturing preferably provides a given stable

temperature to at least said indents by connecting said heat conducting layer to said

heat source, which temperature is suitable for cultivation, in particular incubation of

said at least two microscopic objects. Said heat source may be connected to said slide,

said slide holder, and/or said protrusion.

The method may further comprise the step of providing the heat conducting layer with a

predetermined temperature suitable for cultivation over a certain time period.

The method may further comprise the step of providing object media (5a, 5b) in at least

each of said indents (4a, 4b) in such a way that said media (5a, 5b) is not in mutual

fluid communication;

- providing a microscopic object (1a, 1b) in each of said at least two indents (4a, 4b);

- providing a common overlaying layer (7) within said at least one reservoir (6) in such

a way that said media (5a, 5b) is not in mutual fluid communication; and

- performing microscopy and/or cultivation of said at least two microscopic objects.

The common overlaying layer may be fluid, semisolid and/or solid, and preferably fluid

during cultivation temperatures. Furthermore, the object media may be fluid, semisolid

and/or solid, and preferably fluid during cultivation temperatures.

The microscopic objects ( 1a , 1b) are for example microscopic organisms, such as

growing cell cultures, in particular developing embryos. In a preferred embodiment the

microscopic organisms are selected from the group containing in vitro cell cultures,

such as single cell cultures, embryos such as oocytes, embryos, protoblasts,

cytoblasts, etc, and/or bacteria, biological samples, and any combination thereof.

The step of positioning said device is preferably performed by manual and/or

automated positioning by manipulating said handling protrusion (70) and/or said slide

holder in the X, Y, and/or Z-direction. Accordingly, in one embodiment the positioning



step further comprises automatically positioning said device relative to said microscope

and/or said heat source using said control unit, such as wherein the positioning step

further comprises

- emitting a light, such as a laser light for providing at least one vertical light beam,

- positioning said slide relative to said microscope and/or said heat source until said at

least one light beam is passing through said at least one vertical hole extending

through the slide holder and is sensed by said sensor on the opposite side of the

microscopy slide.

The methods according to the invention may further comprise the step of monitoring

and/or providing images of said slide using said camera and/or video equipment, such

as described above and described in WO 2007/042044 and WO 2007/144001 .

Furthermore, the methods according to the invention may comprise a step of

measuring the offset between camera and a sensor tip.

In another embodiment the method according to the invention may further comprise the

step of controlling the temperature of said heat source for a stable incubator

environment, and/or the step of monitoring and/or acquiring images of said microscopic

objects using said imaging means, and/or analyzing said images for a quality

assessment of said objects, and/or keeping a record of replacement slides.
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Patent claims

1. A device for monitoring and/or culturing of at least two microscopic objects ( 1a , 1b)

and object media (5a, 5b), comprising

- a slide (2) comprising at least two depressions (3a, 3b) in a top surface (2A)

thereof;

- wherein each depression (3a, 3b) comprising an indent (4a, 4b) of a smaller cross

section than the depression for holding each respective microscopic object (1a, 1b)

and object media (5a, 5b),

- said slide (3a, 3b) being provided with a reservoir (6a, 6b) for providing a common

overlaying layer (7) between said depressions (3a, 3b) in such a way that said

media (5a, 5b) is not in mutual fluid communication, and/or

- wherein each depression (3a, 3b) comprising an indent (4a, 4b) of a smaller cross

section than the depression for holding each respective microscopic object (1a, 1b)

and object media (5a, 5b),

- wherein at least said depression (3a, 3b) and/or said indents (4a, 4b) exhibit a

bottom surface profile (20) corresponding to the contours thereof upon said slide

(2); the topography of which profile (20) being adapted for matching a

corresponding topography of a slide holder, and/or

- wherein each depression (3a, 3b) comprising an indent (4a, 4b) of a smaller cross

section than the depression for holding each respective microscopic object (1a, 1b)

and object media (5a, 5b),

- wherein at least a part of said device is provided with a handling protrusion (70),

and/or

- wherein said slide comprises means for uniquely identifying each depression.

2 . A device according to claim 1, wherein said slide (2) further is provided with a

reservoir (6) for providing a common overlaying layer (7) between said depressions

(3a, 3b) in such a way that said media (5a, 5b) is not in mutual fluid communication.

3 . A device according to claim 1 or 2 , wherein at least said depression (3a, 3b) and/or

said indents (4a, 4b) exhibit a bottom surface profile (20) corresponding to the



contours thereof upon said slide (2); the topography of which profile (20) being

adapted for matching a corresponding topography of a slide holder.

4 . A device according to any of the preceding claims, wherein at least part of said

bottom surface profile (20) is provided with a heat conducting layer (23a, 23b).

5 . A device according to any of the preceding claims, wherein at least a part of said

device is provided with a handling protrusion (70).

6 . A device according to any of the preceding claims, wherein said reservoir (6) is a

common recess (6B) within said top surface (2A).

7 . A device according to any of the preceding claims, wherein said reservoir (6) is a

fluid connection (6B) between said at least two depressions (3a, 3b).

8 . A device according to any of the preceding claims, wherein said bottom surface

profile (20) is adapted to match a corresponding slide holder.

9 . A device according to any of the preceding claims, wherein said depressions are

exhibiting a bottom surface profile (20) corresponding to the contours thereof upon

said slide (2); which profile (20) is provided with a heat conducting layer (23).

10. A device according to any of the claims 1, 4 to 9, wherein said heat conducting

layer (23) is a metal, such as aluminium, steel, or the like.

11. A device according to any of the claims 1, 4 to 10, wherein said heat conducting

layer (23) is adapted for connection to a heat source.

12 . A device according to any of the preceding claims 1, 4 to 11, wherein said heat

conducting layer (23) provides at least part of the upper surface (2A) of the slide

(2), preferably at least part of the inner surfaces of the indents (4a, 4b) and/or the

depressions (3a, 3b).

13 . A device according to any of the preceding claims, wherein at least part of said top

surface (2A) and/or said bottom part (2B) is provided with said handling protrusion



(70).

14. A device according to any of the preceding claims, wherein at least part of said

handling protrusion (70) is extending vertically upwards and/or downwards from

said slide.

15. A device according to any of the preceding claims, wherein said handling protrusion

(70) comprises a fin.

16. A device according to any of the preceding claims, wherein said handling protrusion

(70) is provided in a heat conducting material and/or a polymer material.

17. A device according to any of the preceding claims, wherein said handling protrusion

(70) is arranged for providing slide identification labelling thereupon.

18. A device according to any of the preceding claims, wherein at least part of the inner

surfaces of said indents (4a, 4b) and/or said depressions (3a, 3b) are made of a

polymer.

19 . A device according to any of the preceding claims, wherein substantially the entire

slide (2) is made of a polymer.

20. A device according to any of the claims 16 to 19, wherein said polymer is a

polyester, such as PEN, PETg, and/or PET.

2 1 . A device according to any of the preceding claims, wherein the microscopic objects

(1a, 1b) are microscopic organisms, such as growing cell cultures, in particular

developing embryos.

22. A device according to any of the preceding claims, wherein there is provided a

series of depressions (3a, 3b).

23. A device according to claim 22, wherein said depressions (3a, 3b) are mutually

equidistantly positioned in at least one direction.



24. A device according to any of the preceding claims, wherein the dimensions of each

depression (3a, 3b) and/or indent (4a, 4b) is adapted to the application selected.

25. A device according to any of the preceding claims, wherein the vertical sectional

cut of a depression and/or indent hold the form of any of the group containing

cylindrical, tapered, coned, slit-shaped, pyramidal, trapezoid, part-of-a-circle, or

substantially circular, or any combination thereof.

26. A device according to any of the preceding claims, wherein the horizontal sectional

cut of a depression and/or indent hold the form of any of the group containing

circular, elliptic, rectangular, harlequin, or hexagonal or any combination thereof.

27. A device according to any of the preceding claims, wherein said depression further

comprises a substantially smooth bottom part in the form of a funnel for directing

said microscopic object into said indent, the form of said funnel being selected from

the group consisting of horizontal sectional cut.

28. A device according to any of the preceding claims, wherein the dimensions of an

indent and/or depression have substantially equal diameter and depth.

29. A device according to any of the preceding claims, wherein the dimensions of the

indent (4; 4a, 4b) is selected to be relatively small compared to the diameter of the

depression (3; 3a, 3b), and to the size of the object to be monitored/cultured,

approximately 1. Ix to 10x the diameter of the object, preferably 1.5x to 3x the

diameter of the object to be monitored/cultured.

30. A device according to any of the preceding claims, wherein the diameter of said at

least two depressions are between 1 to 25 mm, preferably from 2 to 5 mm, most

preferred around 4.0 mm, depending on application.

3 1 . A device according to any of the preceding claims, wherein each of said indents are

provided substantially centrally within their respective depression.



32. A device according to any of the preceding claims, wherein the bottom part of each

indent is substantially planar.

33. A device according to any of the preceding claims, wherein at least the bottom part

of each indent is transparent.

34. A device according to any of the preceding claims, wherein the dimensions of the

slide are such as to fit within a standard and/or specially adapted microscope

system and/or cultivation system, such as 25 x 76 mm.

35. A device according to any of the preceding claims, wherein the bottom part of said

at least one depression is provided with a substantially smooth surfaced funnel

having angles of about 5 to 60 deg, preferably between 10 and 45 deg, more

preferably 15 to 35 deg, most preferably 25 to 30 deg relative to horizontal.

36. A device according to any of the preceding claims, wherein said means for uniquely

identifying each depression comprises at least one positioning marker at said slide.

37. A device according to claim 36, wherein said at least one positioning marker is a

recess or a protruding part capable of engaging a corresponding part on a slide

holder.

38. A device according to any of the preceding claims, wherein said means for uniquely

identifying each depression comprises at least one marker for identifying a row of

depressions and at least one marker for identifying a column of depressions at said

slide.

39. A device according to any of the preceding claims, wherein said means for uniquely

identifying each depression provides individual indent identification (41 ) in and/or

upon said substantially planar bottom surface of the indent and/or in and/or upon

said bottom surface profile and/or within said transparent bottom part of said indent.

40. A device according to any of the preceding claims, wherein said means for uniquely

identifying each depression consist of microscopic numerals (height approx.1 mm)

placed close to the indents (4a, 4b) so that they can be seen during embryo



handling in a dissecting microscope (Figure 12) These numerals are not normally

visible to the naked eye.

4 1 . A system arranged for performing monitoring and/or culturing of at least two

microscopic objects comprising a device for handling at least two microscopic

objects and object media, said device comprising a slide comprising at least two

depressions in a top surface thereof; each depression comprising an indent of a

smaller cross section than the depression for holding each respective microscopic

object and object media, wherein at least said indents exhibit a bottom surface

profile corresponding to the contours thereof upon said slide; wherein said system

is further provided with positioning means comprising a slide holder, which is

adapted for matching said bottom surface profile at least corresponding to the

contours of at least said at least two indents.

42. A system arranged for performing monitoring and/or culturing of at least two

microscopic objects (1a, 1b), comprising a device according to any of the claims 1

to 39 and positioning means for holding said device.

43. A system according to claim 4 1 or 42, further comprising a microscope and said

positioning means being arranged for positioning the device under the microscope

relative thereto.

44. A system according to any of the claims 4 1 to 43, further comprising a heat source

suitable for providing temperatures for culturing said at least two microscopic

objects (1a, 1b) and said positioning means being used for ensuring thermal

contact to said heat source.

45. A system according to any of the claims 4 1 to 44, wherein said positioning means

comprises a slide holder, which is adapted for matching said bottom surface profile

at least corresponding to the contours of at least said at least two indents.

46. A system according to any of the claims 4 1 to 45, further being provided with a heat

conducting layer adapted for providing a given stable temperature to at least said

indents, which temperature is suitable for cultivation, in particular incubation of said



at least two microscopic objects.

47. A system according to any of the claims 4 1 to 46, wherein said heat source is

provided as a slide holder, which is adapted for matching said bottom surface

profile at least corresponding to the contours of at least said at least two indents.

48. A system according to claims 4 1 to 47, wherein said slide holder is provided as a

heat conducting arm, preferably made of metal, such as aluminium, steel or the

like.

49. A system according to any of the claims 4 1 to 48 referring to a device according to

any of claim 1 to 39, wherein the bottom surface profile (23) of said device is

provided with a heat conducting layer being adapted for connection to said heat

source.

50. A system according to any of the claims 4 1 to 49, wherein said microscope further

comprises imaging means, such as camera or video equipment.

5 1 . A system according to any of the claims 4 1 to 50, wherein the positioning means

further comprises

- at least one vertical hole extending through the slide holder;

- a light emitter, such as a laser providing a vertical light;

- a light sensor on the opposite side of the slide (2) relative to the light emitter for

sensing the light being emitted, when the slide holder is in a correct position for

monitoring and/or culturing.

52. A system according to any of the claims 4 1 to 5 1 wherein the positioning means

further comprises a control unit for automatic positioning said device relative to said

microscope and/or said heat source.

53. A system according to claim 5 1 or 52 wherein said control unit is adapted for

controlling the temperature of said heat source for a stable incubator environment,

and/or adapted for monitoring and/or acquiring images of said microscopic objects

using said imaging means, and/or analyzing said images for a quality assessment



of said objects, and/or keeping a record of replacement slides.

54. A system according to any of the claims 4 1 to 53, further comprising means for

performing non-invasive measurements of metabolic activity comprising micro

sensors, for measuring e.g. pH, oxygen content and the like.

55. A system according to any of the claims 4 1 to 54, comprising more than one

device.

56. A method for handling a device according to any of the claims 1 to 39, comprising

the step of positioning said device within a system according to any of the claims

4 1 to 55 by matching said bottom surface profile (20) of said device at least

corresponding to the contours of at least said at least two indents to corresponding

positioning means comprising a slide holder of said system.

57. A method for monitoring and/or cultivation of a device in a system according to any

of the preceding claims 4 1 to 55, comprising the step of positioning the device

under the microscope and/or the heat source suitable for providing temperatures

for culturing said at least two microscopic objects ( 1a, 1b) relative thereto.

58. A method according to claim 57, further comprising the step of matching said

bottom surface profile (20) of said device at least corresponding to the contours of

at least said at least two indents to corresponding positioning means comprising a

slide holder of said system.

59. A method according to claim 58, where the step of matching is performed by

holding the top surface of the slide substantially horizontally and moving the slide to

a position above the slide holder and descending the slide vertically down over said

slide holder.

60. A method according to claim 58 or 59, wherein said step of performing microscopy

of said at least two microscopic objects (1a, 1b) is performed either manually or

automatically, and either subsequently or substantially at the same time.



6 1 . A method according to any of the claims 56 to 60, further comprising the step of

providing a given stable temperature to at least said indents by connecting said

heat conducting layer to said heat source, which temperature is suitable for

cultivation, in particular incubation of said at least two microscopic objects.

62. A method according to any of the claims 56 to 6 1 in a system according to any of

the claims 34 to 55, further comprising the step of providing the heat conducting

layer with a predetermined temperature suitable for cultivation over a certain time

period.

63. A method according to any of the claims 56 to 62, where said heat source is

connected to said slide, said slide holder, and/or said protrusion.

64. A method according to any of the claims 56 to 63, further comprising the step of

- providing object media (5a, 5b) in at least each of said indents (4a, 4b) in such a

way that said media (5a, 5b) is not in mutual fluid communication;

- providing a microscopic object (1a, 1b) in each of said at least two indents (4a,

4b);

- providing a common overlaying layer (7) within said at least one reservoir (6) in

such a way that said media (5a, 5b) is not in mutual fluid communication; and

- performing monitoring and/or cultivation of said at least two microscopic objects.

65. A method according to any of the claims 56 to 64, where the microscopic objects

( 1a , 1b) are microscopic organisms, such as growing cell cultures, in particular

developing embryos.

66. A method according to claim 65 wherein the microscopic organisms are selected

from the group containing in vitro cell cultures, such as single cell cultures, embryos

such as oocytes, embryos, protoblasts, cytoblasts, etc, and/or bacteria, biological

samples and any combination thereof.

67. A method according to any of the claims 56 to 66, where the common overlaying

layer is fluid, semisolid and/or solid, preferably fluid during cultivation temperatures.



68. A method according to any of the claims 56 to 67, where the object media is fluid,

semisolid and/or solid, preferably fluid during cultivation temperatures.

69. A method according to any of the claims 56 to 68, where the step of positioning

said device is performed by manual and/or automated positioning by manipulating

said handling protrusion (70) and/or said slide holder in the X, Y, and/or Z-direction.

70. A method according to any of the claims 56 to 69 where the positioning step further

comprises automatically positioning said device relative to said microscope and/or

said heat source using said control unit.

7 1 . A method according to any of the claims 56 to 70, wherein the positioning step

further comprises

- emitting a light, such as a laser light for providing at least one vertical light beam,

- positioning said slide relative to said microscope and/or said heat source until said

at least one light beam is passing through said at least one vertical hole extending

through the slide holder and is sensed by said sensor on the opposite side of the

slide.

72. A method according to any of the claims 56 to 7 1, further comprising the step of

monitoring and/or providing images of said slide using said camera and/or video

equipment.

73. A method according to any of the claims 56 to 72, further comprising the step of

controlling the temperature of said heat source for a stable incubator environment,

and/or the step of monitoring and/or acquiring images of said microscopic objects

using said imaging means, and/or analyzing said images for a quality assessment

of said objects, and/or keeping a record of replacement slides.
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