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METHOD AND SETUP FOR DARK AND/OR BRIGHT FIELD DIGITIZATION OF
A SAMPLE IN TRANSMITTED LIGHT

The present invention relates basically to a method and to a setup for
5 dark and/or bright field digitization of samples (that is, digitization of samples
by dark and/or bright field illumination of the field of the microscope) with or

without dyestuffs that are visible in transmitted light.
The analysis of tissue sections is an important field of medical diagnos-
tics. To perform a tissue analysis, the tissue specimen taken from a patient is
10 sliced up in very fine (e.g. 2 to 5 pm thick) sections, which are then placed on
glass plates and stained with various dyes. Similarly, smear samples are also
arranged on glass plates and stained with various dyestuffs. After staining, the
specimen on the slide is first covered with a coating substance and then with a
cover Qlass. Finally, the thus prepared specimen-bearing slide is analyzed by

15 means of a microscope.

In practice, it poses-a problem that an undyed specimen arranged on a
slide is barely visible to the naked eye in transmitted light due to its émall di-
mension in the direction perpendicular to the plane of the specimen. There-
fore, it is difficult to identify its location on the surface of the slide. The task of
20 an observer is even made more difficult by the common routine, according to
which the sample is often subjected to a staining procedure wherein a dyestuff
(e.g. a fluorescent or a fluorochrom containing dye) invisible in transmitted
light is made use of. This means that for the analysis of a slide with respéct to
the specimen locations and for the subsequently performed optional digitiza-
25 tion of said slide (i.e. for taking/recording a digital image of the samples lo-
cated in various bortions of the slide by an imaging device at a given resolu-
tion), at first the sample/samples itselfthemselves has/have to be found on
the slide. For fluorescent assays, during the staining step the samples are par-
ticularly labeled with a suitable (fluorochrom) molecule, a distribution of which,
30 as well as the location/locations of the sample/sampl'es on the slide be-
comes/become apparent after the sample has been illuminated by an exciting

light of an appropriate wavelength.
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In the processing (assaying, digitization, etc.) of dyed slides it is prob-
lematic if the slides stained with dyestuffs visible or invisible in transmitted
light have to be subjected to the study mixedly in a single run by means of the
same device. This especially occurs in those cases where the task is to proc-
ess several slides optionally carrying different samples in a continuous and
automated manner, independently of the fact whether or not the staining char-
acteristics of the individual slides were known previously.

U.S. Pat. Appl. No. 2003/0210262 discloses a video microscope sys-
tem for simultaneous displaying of images of a certain portion of a slide ob-
tained through various types of imaging, typically by different illuminations
and/or contrast values. Individual images are stored in a database. When
constructing said database, the images are captured by means of a light
source of fixed position. This, however, is disadvantageous from the point of
view of later finding the samples on the slide.

The aim of the present invention is to eliminate the above discussed
difficulties. in particular, the object of the present invention is to provide such
solutions — a method, as well as a setup — by means of which samples con-
taining no dyestuffs visible in transmitted light can be rapidly analyzed, and if
desired digitized, in both dark field and bright field illuminations. A further ob-
ject is to provide such solutions — a method, as well as a setup - that can si-
multaneously be used in a simple and rapid manner équally for dark field and
bright field analysis, and if desired'also for digitization, of samples containing
dyestuffs that are visible in transmitted light.

The above set object is achieved by a setup in accordance with Claim
1, as well as a method according to Claim 12. Further preferred embodiments
of the setup and the method are set forth in Claims 2 to 11 and Claims 13 to
17, respectively.

The inventive setup comprises a (preferably optical) detector and a
slide holder with a slide having sample(s) thereon, said elements are all ar-
ranged along a common optical axis. The setup also comprises at least one
light source for illuminating the slide and being capable of occupying various

spatial positions in at least the plane perpendicular to the optical axis, as well
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as a processing and control unit, in the form of preferentially a computer, that
operates the setup, wherein said light source, in accordance with a pre-set
choice, upon an electrical signal generated by the processing and control unit
corresponding to said choice takes a desired spatial position relative to the
slide and thereby provides either dark field or bright field illumination of said
sample(s) in harmony with the choice and further enables thereby the visibility
of the sample(s) on the slide independently of the fact whether said sample(s)
was(were) stained previously with dyestuffs that are visible or invisible in
transmitted light.

An another embodiment of the setup according to the invention also
comprises a second light source, in a fixed spatial position, for bright field illu-
mination of the sample(s) along with said light source being capable of occu-
pying various spatial positions and providing dark field illumination of the sam-
ple(s). Moreover, a further embodiment of the setup according to the invention
may also include, according to needs, a diffuser, a displaceable masking ele-
ment, as well as a guiding member that limits the displacement of the light
source for dark field and/or bright field illumination of said sample(s) to a given
spatial path. Said optical detector may equally be a contrast-measuring de-
vice, a light intensity measuring device, an imaging and/or an image recording
device. Said light sources providing dark field and/or bright field illumination of
the sample(s) can be provided in the form of a single light source.

The present invention also relates to the method, wherein the above

detailed setup is applied for dark field digitization of samples containing no

deestuffs visible in transmitted light, furthermore to the method, wherein the

above discussed setup is used for bright field digitization of samples with. no
dyestuffs visible in transmitted light, furthermore to the method, wherein the
above detailed setup is applied for dark field digitization of samples stained
with dyestuffs that are visible in transmitted light, and furthermore to the
method, wherein the above discussed setup according to the invention is used

for bright field digitization of samples containing dyestuffs that are visible in

transmitted light.
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In what follows, the invention is discussed in more detail in relation with
its several preferred embodiments with reference to the attached drawing,
wherein
— Figure 1 illustrates a possible embodiment of the setup according to the in-
vention schematically, in side elevation;

— Figure 2 shows a possible further embodiment of the setup according to the
invention schematically, also in side elevation; and

— Figure 3 illustrates a possible yet further embodiment of the setup according
to the invention schematically in side elevation, wherein the embodiment
shown makes use of a linear illumination, i.e. an illumination along a line.

A possible embodiment of the setup according to the invention, which
is shown in Figure 1, comprises an optical axis O (drawn by a dotted-dashed
line), an optical detector 1 with a light sensing surface 1a arranged on the op-
tical axis O, a slide holder 3 being essentially perpendicular to the optical axis
O and a fixed-position (first) light source 2B. A slide 4 with sample(s) 9 stained
with a dyestuff that is either visible or invisible in transmitted light is ar-
ranged/clamped within said slide holder 3 in a per se known manner. Said
sensing surface 1a lies in a plane that is essentially perpendicular to the opti-
cal axis O and it faces towards the slide holder 3. Moreover, due to the fact
that the optical detector 1 can be shifted in a plane located at right angle to the
optical axis O, said sensing surface 1a can also be shifted relative to a certain
portion of the slide 4 in a plane being essentially parallel with the plane of said
portion. In this embodiment, said light source 2B is preferentially arranged on
the optical axis O, on the side of said slide holder 3 that locates opposite to
the optical detector 1 and it faces towards said optical detector 1. That is, at
least a portion of light emitted by said light source 2B propagates towards the
optical detector 1 after exiting the light source 2B.

The slide holder 3 is provided by a slide holder well-known in the field
of microscopy which, on the one hand, for focusing purposes is displaceable
along the optical axis O in a way known by a skilled person in the art, and, on
the other hand, for an appropriate in-plane positioning of the slide 4 with the

sample 9 arranged therein, said slide holder 3 can arbitrarily be displaced in
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the plane perpendicular to the optical axis O. Displacements of the slide
holder 3 along the optical axis O and/or in a direction perpendicular to the lat-
ter can be accomplished by a per se known slide displacing mechanism (the
one ' taught in detail e.g. in International Patent Appl. No.
PCT/IB2005/050351). Naturally, a displacement of said slide holder 3 can also
be performed manually by means of a suitable device (e.g. a micrometrical
screw) providing adequately fine steps.

In an embodiment of the setup according to the present invention,
bright field illumination of the one or more samples 9 on the slide 4 in transmit-
ted light is provided by the light source 2B, as shown in Figure 1. Optionally,
there is a diffuser 6 inserted into the path of the illuminating light emitted by
the light source 2B into between said light source 2B and said slide holder 3
on the optical axis O. Said diffuser 6 serves to transform the light of said
source 2B into an evenly scattered light, if necessary. Said diffuser 6 is of spa-
tial dimensions that enable the illumination of the slide 4 arranged in said slide
holder 3 with a homogeneous light prepared by the diffuser 6 at least in those
regions of the slide 4 where the sample(s) 9 locates/locate (as is apparent to a
person skilled in the art, on the side of the slide 4 that is opposite to the sam-
ple-carrying side of said slide 4).

The embodiment of the setup according to the invention illustrated in
Figure 1 is also provided with a further light source 2A. Said (second) light
source 2A illuminates the slide 4 in the slide holder 3, and hence the sam-
ple(s) 9 as well, at an angle o from the optical axis O. Thus, dark field illumina-
tion of said sample(s) 9 is achieved. Angle o preferably falls between 5° and
85° and more preferably between 5° and 60°. In case of need, a masking ele-
ment 5 is placed into the path of at least a portion of the light exiting said light
source 2A. By means of said masking element 5, the incidence of direct light
from the source 2A onto the optical detector 1 can be prevented. In this way,
the image contrast and quality can be enhanced. .

Depending on what kind of processing (i.e. in bright field or dark field il-
lumination) of 'the slide 4 is t(_j be performed by the setup illustrated in Figure
1, only one of the light sources 2A and 2B will be operated at a time. It is
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noted that the selected light source 2A, 2B of desired illumination can be any
suitable light source with a continuous or a discrete (i.e. emission only at cer-
tain wavelengths) spectrum. In this respect, light emitting diodes (LEDs) emit-
ting at one or more wavelengths or arrays of diodes that correspond to a given
spatial pattern are highly preferred here.

The light scattered from or transmitted by the slide 4, or a portion
thereof, illuminated by the light source 2A or 2B, strikes on the sensing sur-
face 1a of the optical detector 1, where it is converted into digital signals carry-
ing pieces of information on the slide or on the certain portion thereof. An out-
put of said optical detector 1 is in data communication connection with the
processing and control unit (not illustrated in the drawing) and leads the ob-
tained signals into the processing and control unit for further process-
ing/evaluation, and optionally to display. Said at least one light source 2A
serving for dark field illumination of the sample(s) 9 and said light source 2B
responsible for bright field illumination of said sampie(s) 9 are also connected
electrically to the processing and control unit; the desired switch-on and
switch-off of the actually chosen light source described below in detail are
equally governed by said processing and control unit. Displacements of the
above mentioned slide displacing mechanism required to focus on the slide
and/or to achieve an in-plane positioning of said slide are also governed by
said processing and control unit. In an embodiment, said processing and con-
trol unit is provided by a personal computer, however, it can also be embodied
as a combination of other devices.

Figure 2 illustrates schematically a possible further preferred embodi-
ment of the setup in accordance with the invention. Aé it can be seen from
Figure 2, this embodiment of the inventive setup differs from the one illus-
trated in Figure 1 in the feature that here only a single displaceable light
source 2A is used (shown up in Figure 2 in its two different positions) instead
of the fixed-position and the movable light sources providing bright field and
dark field illumination, respectively. Said displaceable light source 2A either
forms an angle with the axis of the optical detector 1 or is located on the axis

thereof. To displace said light source 2A along a given path defined by a de-
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sired guiding member, preferably by a rail 7 (which is optionally curved), a
stepping motor 8 is provided. Preferentially, said motor 8 is also connected
electrically to the processing and control unit, however, it can be operated by
means of an other control device that is independent of said processing and
control unit.

In this embodiment, the diffuser 6 converts the parallel light beams
coming from the displaceable light source 2A, which are needed for dark field
illumination of the slide 4, into a scattered light, enabling thereby bright field il-
lumination of the whole slide 4 or at least a portion thereof that carries said
sample(s) 9 by means of the same displaceable light source 2A when said
source 2A occupies a position just on the optical axis.

in the embodiments shown, the optical detector 1 faces towards the
slide 4, thus it receives light beams scattered from or transmitted by the slide
4 and converts them into digital signals, as discussed earlier.

It is noted that the foregoing embodiments are merely illustrative of the
inventive solution; a great number of additional embodiments of the setup ac-
cording to the present invention may be achieved without departing the spirit
and scope of the inventive concept as defined by the appended claims.

As it is well-known, samples with visible dyestuffs are worth being stud-
ied by bright field illumination, as it is simpler to perform and gives nice results
for light-colored — contrasty — samples in a rapid and simple manner. More-
over, the image shows up in colors that are accustomed in traditional micro-
scopic imaging. The images obtained in dark field illumination on samples
stained with visible dyestuffs are generally much more contrasty than the im-
ages captured by traditional (i.e. brighf field) illumination. However, such an
imaging/image recording technique is more complicated and slower, and in
addition the sample shows up in the image in false colors (often similarly to
the negative) that can be quite disturbing. Samples with no visible dyestuffs
(e.g. stained with a fluorescent dye) are worth studying merely in dark field il-
lumination, since these are unobservable in traditional illumination. Therefore,

it is expedient to digitize a certain sample in both types of illumination in a sin-
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gle run, one after the other (that is, with no further manipulation of the sam-
ple).

In what follows, the operation of the embodiment of the setup according
to the invention as shown in Figure 1 is discussed in detail.

After starting the system, the slide 4 is placed into the slide holder 3.
Then a decision is made as to whether dark field illumination or bright field il-
lumination is to be used. It should be here noted that the inventive solutions
are also apt for the operation in any illumination mode chosen by the process-
ing and control unit arbitrarily. In harmony with the type of illumination chosen,
the following steps are performed (independently of the fact whether or not the
sample(s) contains/contain dyestuffs that are visible or invisible in transmitted
light) in a dark field digitization process:

o a portion of or the whole slide 4 is illuminated in a given angle by the
light source 2A so as to inhibit striking of direct light beams onto the op-
tical detector 1 by means of the masking element 5;

o the light incident on and/or scattered by the slide 4 is detected by the
optical detector 1, that is, the light from said slide 4 reaching the sens-
ing surface 1a is captured by the optical detector 1 and the thus ob-
tained pieces of information are transmitted to the processing and con-
trol unit that operates the setup;

e based on the incoming pieces of information, sample(s) 9 are selected
on the slide 4 by the processing and control unit in an automated man-
ner;

e a high-resolution image(s) of exclusively the sample(s) 9 is(are) re-
corded by the optical détector 1 in an automated manner.

In a bright field digitization process performed by the setup according to
the invention as shown in Figure 1, the following steps are completed (inde-
pendently of the fact whether or not the sample(s) contains/contain dyestuffs
that are visible or invisible in transmitted light):

e a portion of or the whole slide 4 is transilluminated by the light source
2B;
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¢ the light passing through the slide 4 is detected by the optical detector
1 and the thus obtained pieces of information are transmitted to the _
processing and control unit;

* making use of the incoming pieces of information, on the basis of the
contrast, light intensity between the dark and the bright regions, sam-
ple(s) 9 are selected on the slide 4 by the processing and control unit in
an automated manner; '

e a high-resolution image(s) of exclusively the sample(s) 9 is(are) re-
corded by the optical detector 1 in an automated manner:

* the thus obtained data set is evaluated and then the high-resolution im-
age(s) captured by the optical detector 1 is(are) displayed to the
user/operator by the processing and control unit.

The steps of the above two processes can be performed one after the
other, however, it is also possible to change from one of the processes in the
éours‘e of performing to the subsequent step of the other process.

The operation of the embodiment according to the invention shown in
Figure 2 is as follows.

After starting the system, the slide 4 is placed into the slide holder 3.
Then a decision is made as to whether dark field illumination or bright field il-
lumination is to be used. In harmony with the type of illumination selected, the
following steps are performed (independently of the fact whether or not the
sample(s) contains/contain dyestuffs that are visible or invisible in transmitted
light) in a dark field digitization process:

e by means of the motor 8, the light source 2A is moved along the rail. 8
forming the guiding member to a position characterized by an angle a
selected arbitrarily, and then a portion of or the whole slide 4 is illumi-
nated by the light source 2A in this position thereof:

* in conformity with moving said light source 2A, preferably, the masking
element 5 is also displaced so as to inhibit accidental striking of direct

light beams onto the optical detector 1:
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in conformity with moving said light source 2A, if necessary, the diffuser
6 is also displaced so as not to inhibit light beams coming from the light
source 2A by it when dark field illumination is on;

the light incident on and/or scattered by the slide 4 is detected by the
optical detector 1 and the thus obtained pieces of information are
transmitted to the processing and control unit that operates the setup;
based on the incoming pieces of information, sample(s) 9 are selected
on the slide 4 by the processing and control unit in an automated man-
ner;

a high-resolution image(s) of exclusively the sample(s) 9 is(are) re-
corded by the optical detector 1 in an aqtomated manner; '

the thus obtained data set is evaluated and then the high-resolution im-
age(s) taken by the optical detector 1 is(are) displayed to the
user/operator by the processing and control unit.

In a bright field digitization process performed by the setup according to

the invention as shown in Figure 2, the following steps are completed (inde-

pendently of the fact whether or not the sample(s) contains/contain dyestuffs

that are visible or invisible in transmitted light):

the light source 2A is aligned with the slide 4 and the optical detector 1;
in conformity with moving said light source 2A, the masking element 5
is also displaced in order that it not screen out;

in conformity with moving said light source 2A, the diffuser 6 is adjusted
to occupy a position in which it is perpendicular to the axis defined by
the light source 2A and the optical detector 1 so as to convert light
beams coming from said light source 2A into scattered diffuse light;

the slide 4 is transilluminated with the thus generated light;

the light passing through the slide 4 is detected by the optical detector
1 and the pieces of information thus collected are transmitted to the
processing and control unit; '
making use of the incoming pieces of information, on the basis of the

contrast, light intensity between the dark and the bright regions, sam-
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ple(s) 9 of the slide 4 are selected by the processing and control unit in

an automated manner;

* a high-resolution image(s) of exclusively the sample(s) 9 is(are) re-
corded by the optical detector 1 in an automated manner:

e the thus obtained data set is evaluated and the high-resolution im-
age(s) captured by the optical detector 1 is(are) displayed to the
user/operator by the processing and control unit.

In the steps of the above processes, to illuminate a portion of or the
whole surface of the slide 4, the slide 4 is displaced by the slide holder 3,
while the light source(s) 2A (2B) and the optical detector 1 are kept in fixed
positions. _

According to possible further embodiments, to illuminate a portion of or
the whole surface of the slide 4, the light source(s) 2A (2B) is(are) displaced,
while the slide 4 and the optical detector 1 are kept in fixed positions.

However, it is equally possible that a portion of or the whole surface of
the slide 4 is illuminated by the light source 2A (2B) and the optical detector 1
is displaced in such a way that reflected light always strike the optical detector
1 under an appropriate angle.

A yet further possibility is to displace at least two components simulta-
neously from the above three components, for example the slide 4 and the op-
tical detector 1 are displaced and the light source 2A (2B) is kept in a fixed
position. |

In a possible further embodiment illustrated schematically in Figure 3,
the surface of slide 4 or a portion thereof is exposed to a linear illumination
geherated by the light source 2A located at an angle from the optical axis. In
this way, due to the thickness of the slide 4 made of glass and the refraction
index of its material, beams scattered from a contamination 10 on the slide 4,
from the sample 9 itself and from a cover glass 11 placed onto the sample 9,
as well as from a contamination 12 present on said cover glass 11 enter the
optical detector 1 apart from one another. Thus, the contamination 10, the
sample 9, the cover glass 11 and the contamination 12 on the cover glass can

also be seen in the digitized image separated from each other. Moreover, for



WO 2010/100516 PCT/HU2010/000027

10

15

20

25

30

—12-

an illumination.provided by the light source 2A that forms an angle with the op-
tical axis, the light coming from a contamination 12 located either on the bot-
tom surface of the slide 4 or on the top surface of the cover glass 11 reaches
the optical detector 1 with an intensity that is smaller than the intensity of the
light coming from the sample 9 itself or it simply does not reach the optical de-
tector 1 at all. In this way, suppression/elimination of the contamination 12
from the image of the slide 4 becomes significantly simpler or will take place
automatically when said slide 4 is exposed to an illumination at an angle from
the optical axis.

Here, the term ,linear illumination” refers to an illumination, wherein the
(appropriately shaped) illuminating streak of light emitted by the light source
2A and incident on the slide 4 exhibits a dimension along one of the in-plane
dimensions of the slide 4 which is much greater than its dimension along the
other in-plane dimension of said slide 4. A ratio for said dimensions of the il-
luminating streak of light considered ranges from 1:50 to 1:100, more prefera-
bly from 1:60 to 1:80. In particular, the larger dimension of the streak of light
corresponds to the length of a side of the slide 4 under study. When rectangu-
lar slides known and commonly used in the art are concerned, this side will be
the shorter side (i.e. its width) of the slide under study.

When dark field illumination is used, the light source emits parallel
beams of light, while in bright field illumination the slide is exposed to scat-
tered light. As it was previously mentioned, light from the visible spectrum
(that is, white light) is made use of for both types of illumination, however, an
illumination at other wavelengths would be possible as well.

A change-over between dark field illumination and bright field illumina-
tion can be simply and rapidly accomplished in both setups shown in Figure 1
and Figure 2.

Naturally, images of different contrast and contour are obtained in dark
field and bright field illuminations that are processed by the processing and
control unit as discussed previously.

In the studies performed by the inventors it was found that the image

gets more and more contrasty as the light source(s) approaches/approach the
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optical axis, however, it has to be ensured by proper masking that no light
beams of the light source(s) could directly reach the sensing surface of the op-
tical detector. To this end, a preferred angle « of incidence corresponds to the
angle from the optical axis ranging from 5° to 85°, and more preferably from 5°
to 60°, while the best contrast might exceed the value of 1:10, that is more
than enough to digitize the sample on the slide in dark field illumination.

Dark field illumination makes best visible the tissue and the TMA (tis-
sue/tumor micro array) samples, however it also works with sméar samples.

Dark field illumination results in images of good contrast for even sec-
tions containing dyestuffs that are visible in transmitted light (that is, stained
e.g. with such dyes), and thus it is suitable for the study of such samples as
well.

In particular, when a slide with an unknown sample is to be digitized, as
a first step, recording of a preview image can be sought to be performed in
bright field illumination which can be performed in a much simpler and faster
way. If it succeeds, and the obtained differences in contrast of the image are
large enough to find the location of the sample on said slide by the algorithm
used to determine sample location on the slide, the task is completed and the
sample can be digitized. If, however, the image captured in bright field illumi--
nation is not contrasty enough to allow a unique localization of the sample by
the algorithm, a change-over to dark field illumination (which is more compli-
cated, can be completed slower and gvives false colors) is performed, and
thereby an image of higher contrast is captured, by means of which the loca-
tion of the sample can be determined with less uncertainty and more easily
(even if a purely stained sample or a contaminated sample or a fluorescent
sample be considered, and wherein just these are the reasons for failing to
capture an image of adequate quality in bright field illumination). In case of the
inventive solutions the change-over between bright filed and dark field illumi-
nation is performed not mechanically; it is merely achieved by switching on
and off the light source(s) and/or by displacing said light source(s) into proper

spatial positions relative to the slide to be digitized.
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Besides its simplicity, a further advantage of the inventive solution is its
suitability for automatically finding and digitizing the samples stained with dye-
stuffs that are invisible in transmitted light by naked eye, and if needed also
the samples containing visible dyestuffs, both in dark field illumination and
bright field illumination. That is, a person carrying out an assay does not need
to mark those portions of the slide that are to be studied by himself/herself.
The inventive solution hence involves the advantages of dark fieid illumination
and bright field illumination both and can be nicely used to detect freshly
stained or undyed samples as well. Thus, by means of it the time taken by dig-

itization can also be significantly decreased by looking up the sample location

- in the preview image.

A significant amount of time can be spared by the possibility of rapid
change-over between dark field illumination and bright field illumination
(switch-over between light sources and/or adequate spatial positioning of the
light source providing the illumination) integrated into a single setup according
to the present invention. In addition, the methods in accordance with the pre-
sent invention are equally apt for the analysis of sample(s) stained with dye-
stuffs that are either visible or invisible by naked eye with having a priori no in-

formation on the type of dyestuffs applied in a previous staining step.
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CLAIMS

1. A setup for dark field and/or bright field digitization of a sample with or with-
out dyestuff visible in transmitted light, comprising
- a first light source (2B);
- a detector (1) with a light sensing surface (1a);
- a slide holder (3) adapted to occupy a spatial position between the first light
source (2B) and the detector (1), said slide holder (3) receiving a slide (4) car-
rying at least one sample (9) with or without dyestuff visible in transmitted
light, wherein said first light source (2B), said light sensing surface (1a) and
said slide (4) are arranged along a common optical axis (0), and the light
sensing surface (1a) and the slide (4) are essentially perpendicular to said op-
tical axis (O);
- a second light source (2A) placed on the same side of the slide holder (3)
where the first light source (2B) is located and adapted to occupy various spa-
tial positions relative to the optical axis (O), wherein said light sensing sﬁrface
(1a) is adapted to receive light emitted by said light sources (2A, 2B) and strik-
ing thereon; and
- a processing and control unit electrically connected with said first and sec-
ond light sources (2A, 2B) and being in data communication connection with
said detector (1), wherein

said light sources (2A, 2B) are adapted to be operated upon a control
signal from said processing and control unit, the control signal being provided
in the form of an electrical signal that commands the second light source (2A)
to occupy one of said spatial positions and makes only one of the light
sources (2A, 2B) operate at a time, and

said detector (1) generates digital signals carrying information on a por-
tion of the slide (4) upon illuminating said slide portion by the light source (2A;
2B) that is being operated by the control signal and transmits said digital sig-
nals to the processing and control unit through the data communication con-

nection.
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2. The setup according to Claim 1, characterized in that the detector (1) is
provided by one of a contrast-measuring device, or a light intensity measuring

device, or an imaging and/or an image recording device.

3. The setup according to Claim 1 or 2, characterized in that to scan the whole
surface of the slide (4), the sensing surface (1a) and the slide (4) are arranged

so as to be displaceable relative to each other in their planes.

4. The setup according to any of Claims 1 to 3, characterized in that each of
said first and second light sources (2A, 'ZB) is provided by at least one light

emitting diode.

5. The setup according to any of Claims 1 to 4, characterized in that said sec-
ond light source (2A) provides illumination on the slide (4), a dimension of
which along one of the in-plane dimensions of the slide (4) is significantly lar-

ger than its dimension along the other in-plane dimension of said slide (4).

6. The setup according to any of Claims 1 to 5, characterized in that said
setup is equipped with a diffuser (6) that converts light from the first light

source (2B) into evenly scattered light on said slide portion.

7. The setup according to any of Claims 1 to 6, characterized in that said
setup is equipped with a masking element (5) insertable into the path of light
emitted by said second light source (2A) so as to prevent direct incidence of

light from the second light source (2A) onto said sensing surface (1a).

8. The setup according to any of Claims 1 to 7, characterized in that said sec-
ond light source (2A) provides illumination at a given angle (a) from the optical

axis (O) in the spatial position it occupies.

9. The setup according to Claim 8, characterized in that the illumination angle

(o) from the optical axis (O) ranges from 5° to 85°, preferably from 5° to 60°.

10. The setup according to any of Claims 1 to 8, characterized in that said first

and second light source (2A, 2B) are provided by a single light source.
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11. The setup according to Claim 10, characterized in that said single light
source is adapted to occupy a spatial position through being displaced along a
path defined by a guiding member and provides illumination at an angle of 0
or at an arbitrary angle falling between at least 5° and at most 85° from the op-

tical axis (O) in the spatial position it occupies.

12. A method for dark field and/or bright field digitization of a sample with or
without dyestuff visible in transmitted light, comprising the steps of
- illuminating at least a portion of a slide (4) carrying at least one sample (9)
with or without dyestuff visible in transmitted light,
- receiving light coming from said illuminated slide portion by a light sensing
surface (1a) forming part of a detector (1) on the side of the slide (4) opposite
to the illumination,
- identifying a sample (9) on said slide portion on basis of the information car-
ried from the illuminated slide portion by light received on said light sensing
surface (1a),
- digitally recording a high-resolution image of the sample (9) identified,
wherein
applying dark field illumination and bright field illumination to illuminate
said slide (4) through
performing said bright field illumination with a first light source
(2B) emitting light onto said slide (4) essentially at right angle,
performing said dark field illumination with a second light source
(2A) adapted to occupy various spatial positions to illuminate said slide
(4) from different angles, and
applying only one of said dark field illumination and bright field il-
lumination at a time, the illumination being selected in such a way that
when said step of identifying the sample (9) fails under the illumination
applied initially, sample identification is performed by applying the other

illumination.

13. The method according to Claim 12, characterized in that when dark field il
lumination is applied, a masking element (5) is inserted into the light propaga-
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tion path between the illuminating light source (2A) and the slide (4), said
masking element (5) being displaced in conformity with the light source (2A)
so as to prevent light from said light source (2A) reaching the light sensing
surface (1a) directly.

14. The method according to Claim 12, characterized in that when bright field
ilumination is applied, a diffuser (6) is inserted into the light propagation path
between the illuminating light source (2B) and the slide (4) so as to convert
light from said light source (2B) into evenly scattered light.

15. The method according to Claim 14, characterized in that sample (9) identi-
fication is performed on the basis of the information related to the contrast or
light intensity of dark and bright portions of the slide (4), said information car-
ried by light received by said light sensing surface (1a).

16. The method according to any of Claims 12 to 15, characterized in that
dark field illumination and bright field illumination are provided by displacing
the same light source into different positions along a given path.

17. The method according to any of Claims 12 to 16, characterized in that il-
luminating the slide (4) is performed on a slide portion, a dimension of which
along one of the in-plane dimensions of the slide (4) is significantly larger than
its dimension along the other in-plane dimension of said slide (4), thereby
generating the images of the layers (4, 9, 10, 11, 12) in the layer structure
along the thickness of the slide (4) decomposed with respect to the layers (4,
9, 10, 11, 12) on said light sensing surface (1a) in said illuminated portion of
the slide (4) carrying the sample (9).
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