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(57) Abregé/Abstract:

The system Is based on an apparatus (1) forming a closed chamber (2) inside which Is arranged a superior and centred digital
camera (15) oriented towards a removable support (17) either a tray of wells wherein are situated the liguid cultivating means or a
plate on which Is placed a solid cultivating means; the support (17) Iis arranged between lower lighting means (18) and upper and
lateral lighting means (19) and are completed with light diffusers (20 and 21). The apparatus Is provided externally with operation
Indicators, switches and taps and connections which are intended to the proper operation and control via a central computer. The
system captures and interprets the images produced by the reactions which take place in the referred liquid or solid cultivation
means, thereby converting said bacterial reactions into values, as well as analyzing the growth of micro-organisms.
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(57) Abstract
5 16
The system s based on an apparatus (1) forming a closed chamber (2)
inside which is arranged a superior and centred digital camera (15) oriented
towards a removable support (17) either a tray of wells wherein are situated the N O =

liquid cultivating means or a plate on which is placed a solid cultivating means; _-
the support (17) is arranged between lower lighting means (18) and upper and

lateral lighting means (19) and are completed with light diffusers (20 and 21). l--l
The apparatus is provided externally with operation indicators, switches and

taps and connections which are intended to the proper operation and control via
a central computer. The system captures and interprets the images produced by
the reactions which take place in the referred liquid or solid cultivation means,

thereby converting said bacterial reactions into values, as well as analyzing the
growth of micro—organisms.

(57) Resumen

Se basa en un aparato (1) determinante de una cdmara cerrada (2) en cuyo
interior va dispuesta una cdmara digital superior y centrada (15) orientada hacia
un soporte extraible (17) sobre el que se dispone, bien un panel de pocillos en
los que se sitdan los medios de cultivo liquidos, o bien una placa en la que
se sitda un medio de cultivo sélido, estando el soporte (17) situado entre unos
medios de iluminacién inferiores (18) y unos medios de iluminacién superiores
y laterales (19), complementados con difusores de luz (20 y 21). El aparato
incluye externamente indicadores de funcionamiento, interruptores y tomas y
conexiones adecuadas para el correcto funcionamiento y control a través de un
ordenador central. El sistema captura e interpreta las im4genes producidas por
las reacciones que ocurren en los medios de cultivo, lfquido o s6lido, referidos,
permitiendo convertir las propias reacciones bacterianas en valores, asf como
analizar el crecimiento de los microorganismos.
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QaYSTEM FOR ANALYZING IMAGES PRODUCED BY BACTERIAL REACTIONS

DESCRIPTION
OBJECT OF THE INVENTION
The invention refers to a system capable of
converting bacterial reaction images into numerical
values and analyzing microorganism growth by capturing
images from a panel or plate.

The object of the invention consists in capturing
taking

~eme?

and interpreting images produced by reactions

place either in a liquid culture mecalum containzd

inside panel receptacles or on ths surface of a solid
culture medium in all-purpose laboratory receptacles,

or so-called plates.

BACKGROUND OF THE INVENTION

Liquid culture m=diums use support neans commonly
referred to as panels which are wusually made of
polystyrene, have a rectangular shape and are £fitted
with receptacles aesigned Lo contalin various
microbiological culture mediums, biochemical substrates
and/or antimicrobial agents in liquid form in which
metabolic reactions occur, the ricrobiological
interpretation of which leads to the idsntification of

a microorganism and/or the definition of its capacity

to be neutralized by one or several antikiotics.
The cultures may also be performed with the use of
another type of support or plates in the form of a

container generally made of polystyrene, naving various

shapes and containing a single solid culture medium on

which the bacterial reaction takes place.
Thus, traditionally, in the case of the panels, a

visual inspection of the reactions occurring the

various receptacles 1is performed in tre laboratory,
and, based on the panels' shape and color, the result

probability is established according to general tables

published for this purpose.
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Automatic reading systems are presently uszd
which, by measuring the optilcal density of ths
receptacles, assign a value interpreted as positive Or

negative by a computer program. Subsequsantly, anothsr

computer module establishes the result ovrobability ov

combining the ©positive character of the partizal

reactions.
In the case of the plates, the approximation tO
rhe result has traditionally been more rudimentary :in

view of the smaller number of parameters 1involveg,

which are based mainly in the amount, size and color or

"’

rhe bacterial colonies.

The advantage of the these automatfic systems -

which measure optical densities - over the traditiorzl
visual inspection method lies in that it eliminates £o2
user's subjectivity in interpreting reactions, Sinc2
each reaction is translated into a numerical value.
However, these automatic systams present a Sericus
problem and drawback 1n that &they are unable <o
interpret both the morphological features and t-o=
growth patterns of the bacteria, which thus elude tn=
result obtaining method of certairn important elements,

such as the form of bacterial growth, namely the be

=

n

-
-

{1}

for obtaining microbiological results during the pa
aecades.

DESCRIPTION OF THE INVENTION

The proposed system was conceived Ifor the purpc

{f)

Lt

'_..J

of solving the above problems, ailowing microbiologics
reactions to be converted to numerical values whicn ars
subsequently applied to a diagnosis soitware in oOrczr
to establish the number of microorganisms presenc,
revealing an infection, to identlly the miCcroorganisms
present in the sample or to establish an organismt's

antimicrobial susceptibility pattern.
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According to the present invention, there is provided a system for
analyzing images produced by bacterial reactions, allowing microbiological
reactions to be converted into numerical values which are subsequently used by
a diagnosis software to determine: the amount of microorganisms present,
indicative of an infection; the identification of the microorganism present in the
sample; and the infection-causing organism’'s antimicrobial susceptibility pattern;
wherein the reactions produced by the iImages which are {o be captured ana
interpreted by means of the system proper occur in liquid culture mediums
contained inside panel receptacles or on the surface of a solid culture medium

10  or over a plate, characteristic in that it comprises an apparatus which internaily
defines a closed hermetic chamber internally fitted with a digital camera
mounted on a support, a removable support for the panel or plate concerned,
and lighting means and complemented with light diffusers and, whereas
externally the apparatus, in correspondence with its front panel, includes a
series of luminous indicators, a feeder associated to the corresponding
removable support, an opening button acling on the feeder, a contrast switch
and a general switch; the rear panel of saic apparatus being designed to include
a cover providing access to the internal components, as well as outlets, and
supplying current to the lighting fixture and to the chamber, and a port for

20 communicating with the central computer, respectively, said rear panel also
including the connections to a TDM 436 control module.

The following reactions are identified via the
inventive system:

- Bacterial <colony size, color, shape and
quantity.

- Color development in biochemical substrate
receptacles, indicative of the type of Dbacterial
metabolism involved.

- Development of compact shapes or turbidness 1in

antibiotic receptacles that would reflect the

30 microorganism's development capability in the presence

of specific antimicrobial agent concentreations.



10

20

CA 02312086 2005-02-04

33

- The formation of a circle around an antibiotic
disc, or so-called "inhibiting halo”.

The system 1s thus based on a device preferably

having a prismatic-rectangular snhape, the inside of

which establishes a hermetically closzd chamber of
diverse shapes and dimensions provided :zhey allow for
appropriate focal distance betwean a digital camera
lens and the panel or plate to be analyzsd. The digital
camera 1s 1nternally mounted on an upper central
support, an internal area near the lowsr end of the
chamber being fitted with a support associated to an
inlet/outlet feeder arranged for dspositing the
corresponding panels or plates, i.e. thz objects to be
analyzed in each case, characteristic in that the
supports are interchangeable and may be of various

types depending on the panels or vlates to b=
processed.

The function of this supdort installed inside the
chamber, as previously stated, is to allow the passage
of lignt from the lower pert of thes object being

-

processad or analyzed, and to center tha object under
the digital camera.

An internal lighting system is also provided,
comprising four fluorescent tubes, two of which are

Al S— ——————— ——— R ——fp e ————— ——r- W el —
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installed along the sides and above ths object to be

processed and the other two are insta>led under the
object to be processed, so that, depending on the type

of image to be processed, the upper, lower Or poth

fluorescent lights are actilvated, this being
implemented either automatically, throucn the function

management software, or manually, by mears of a switch.

Externally, the chamber's front pansl includes a
series of function control LEDs anc switcnes, in

sddition to the corresponding fezding mechanisms for

inserting the panel or plate to be processed.
The chamber's rear panel includes excternal outlets
leading to a central computer, to a TDM 236 card and a

to digital camsra and lighting system power supply

line:; however, depending on the assembly's operational
requirements, other outlets may e inszalled or said
outlets modified.

Tt must alsc be noted that ths rear panel includes
an access cover for internal cleaning, maintenance,
component replacement, calibration, etc., purposes.

The system further includes a means of identifying

the type of panel and the external data used for

complementing the identification tests parformed in the

panel, and a means of establishing the vosition of each
receptacle in the panel and calculating the panel area
to be used for the reading.

According to ths characteristics <Tnus describaaq,
the system, in operation, must £first pertorm a
calibration of the camasra by showing a camera histogram
and its reading valuss on the scresr. of a control
personal computer, so that, when an indicator ligats up
to signal the end of the calibration reading, & pansl
inserted in the internal support of ths feader may Dbe
read, said panel's upper surface Dbeing dividsd 1nto

three information areas, namely one ccrresponding to
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the type of panel identification area, anothasr
corresponding to the external information area ana a
third corresponding to the receptacles arza.

Once the corresponding reading opticn 1s activated
in the control software, the feeder 1is closed and an
image reading instruction 1s 1ssued enabling the
system-generated data to be interprated by tns

software, which assigns the analyzed Dbacteria a

raxonomic classification and a coas as tc whether it s

_—

resistant or not to a given antibiotlc oOr Jgroup O-L

antibiotics.
DESCRIPTION OF THE DRAWINGS

In order to complement the descrirzion and hsip
toward providing a better wunderstarding of tna

characteristics of the invention according to 2

3

preferred practical embodiment therecz, a s&t O
drawings is attached as an integral part of cne
description wherein the following is xrepresented as

illustrative and non-limitlng 1n character:

Figure 1 shows an external front view of <tCr=
apparatus or chamber which forms a part of the system
that is the object of the invention.

Figure 2 shows an external rear visw of the sams
apparatus or chamber shown in the preced:ing figure.

Figure 3 shows a front view ssction througn a

vertical plane of the apparatus or chamdbsr shown in ohs

two preceding figures.
Figure 4 shows an external side view, also in
section through a vertical plane, of the same apparatis
or champer shown in the preceding figure.
Figure 5 shows a general top view cI a panel wiin
three identification sections corresponaag to: type ©

panel, external information, and posizion of eacn

receptacle.
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Figure 6 shows a perspective view of a form of
embodiment of a receptacle panel support.

Figure 7 shows a further perspective LOp view 0f a
plate support.

Figure 8 shows a detail of the manner in which a

selection of the reading area is perform=d according to

the position of each receptacle 1in the corresponding

panel .
Figure 9 shows a plan view of a clate including
several discs impregnated by =) selection of

antibiotics.

Finally, figure 10 includes a grap-~ corresponding

to the calibration histogram.
PREFERRED EMBODIMENT OF THE INVENTION

In the light of the above figures, it 1is eviasat
that the system of the invention 1s based on an
apparatus fitted with a general housing (1) of a
prismatic-rectangular shape which interrally defines a

closed chamber (2), characteristic in <that 1its front

panel (3) incorporates a series of external indicator
IEDs (4) providing the following functions: indicator
(4a) corresponds to the electric current 1inlet €O in
the chamber (2); indicator (4b) correspcads to the end
of the calibration. The three next indicators (4c)
correspond to 25%, 50% and 75%, respeczively, of the
reading performed; indicator (4d) corrssponds tO tne

end of the reading.

Also, said front panel (3) incluass a

corresponding feeder (5), the function of wnich 1s
described further on, an opening buttcn (6) for tne
feeder, a contrast switch (7) and a gensral switch (&),
in a manner that said indicators (4) and slements (5 to

8) constitute the means of controlling s stem functlons

and inserting the panel or plate to be rzad.
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The rear panel (9) of apparatus (1) includes a

cover (10) providing access to the internal componencs

and an electric current outlet (11) for the auxiliary

lighting systems; an electric current outlet (12) for

the digital camera described hereunder; a communication
port (13) for connection to the central computer;
connections (14) to a TDM 436 module containing the
calculating program for converting the image's
calorimetric signals 1nto numaric values, said
connections (14) corresponding to blue, green and red
colors which provide the signals corresponding toO trne
percentages of said colors or colorimetric signals.
Inside champer (2) 1is fitted said digital camesra

(15) . mounted on an upper support (16), the camsra (13)

being arranged in a central position anc in line witn
the center of a support (17) on which ths object to »ne
analyzed is placed, namely the corresponding plate or
panel. Support (17) is interchangeable and may vary in

shape, depending on the feeder (5) ana the type of

panel or plate to be supported. In any cass, sa-a

support (17) is part of the feeding device (5) 1itselZ,
and constitutes the means allowing for tres insertion of
the supports to be processed, 1.e. tne pansls &nd
plates, since pressing the opening buttc:h (6) involvzss
sliding the feeder (5) and thus thes suppcr (17) guic=ad
over rails and activated on its outward rovement by any
conventional system, from a simple pressure spring tc a
prieumatic machanism or simllar device,

Inside champber (2), in addition tc said aigital
camera (15) and support (17), are included light:ing
means in the form of a pair of fluorescant lamps (18)
located on a lowsr position and a pair of fluorescenc
lamps (19) located at an intermediate lateral heightz,
said fluorescent lights (18) and (19) being

complemented with respective light difrusers (20) and
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(21), so that the former lie under the object to bs
processed, namely under the support (17), whereas tne
latter lie above it, characteristic 1n that tha latter

are complemented with a protective plate (19') forming

an inclined metal screen preventing the radiations Lo

interfere with the readings of the digital camera (15).
The light diffusers (20) and (21) are preferably made
of white crystal and are fitted for providing

homogeneous light distribution, 1in the first case on

the object to be processed and 1n trns second cass2
through the transparent polystyrene panel or placte
receptacles.

Depending on the type of image to be processecz,
the upper fluorescent lights (19) or thz lowsr
fluorescent lights (18), or both simultaneously, are
sctivated either automatically, througn the software
managing the various functions, or manuzlly, througn a

contrast switch (7) located on the front panel (3).

Figure 6 shows a support (17') for a receptacie

'panel, which support (17') 1is fitted with holes (22)
(23) and (2%

)
for illuminating the panel’s identification area and

{(f}

for the panel's receptacles and recesss=2

the external information area, said support (17') also
including kingpins (25) for attacrment to tne
corresponding feeder.

Figure 7 shows a plate support (17°) fitted witn
kingpins for attachment toO the feeder, in addition tc a
hole (26) for the lower lighting of ths upper plats,
and attachment flanges (27) for the plats itself.

Operation of the apparatus varies depending on
whether the purpose is to analyze the 1image of a parzl
with its Dbiochemical ©reactions and antimicroblizl
susceptibility patterns occurring in difrerent sectilcns
of the same panel, or the image of &a plate with a

colony growth and/or inhibiting halos.

‘ e oA AP A - 7 0 et o : ' : o S S --wwmmmm#mmww ——— s . R meeprew-ss———w—" ween e EE T L o LR



10

15

20

25

30

35

CA 02312086 2000-05-29

In any case, prior to the reading sessich

corresponding to the same CLype of product, panel cCz

plate, the apparatus must be calibrated after s=lectlng

the support (17) to be used, which in turn is dspendenz

on the panel or plate to be processed.

Thus, once the support (17) is installed, which &s

~
P
- !

previously stated must be shaped as shown in Figure

reference (17'), or shaped as shown in Figure 7,

reference (17"), or otherwise shaped depending on L2
type of panel or plate, prior to inserting a panel cr
plate, in order to allow the light to pass free.y
through holes (22) or (26) through the support, tos

“calibrate' option is executed from the contrcl
software residing 1n a personal computer ard
communicated with the apparatus througn sa.d
communications port (13). The camera then shows to=2

histogram and reading values on the control personzl

computer screen, as shown in the graph in Figure 17,
while indicator (4b) is activated to indicate the Shele|
of the calibration reading.

If the calibration is within stable ranges, to=

process comes to an end: otherwise, chamber (2)

adjustments are necessary.

The histogram provided by the system, as shown °n
Figure 10, must have its end peaks and valley as nezr
as possible to ths abscise axis.

The reading is performed as follows:

In the case of panels which, as previously statszZ,

are polystyrene Supports fitted with a number ci

receptacles containing biochemical substrates used Ior
identifying a bacteria and othners contalning grow:n
concentratlions of antimicrobial agents used -1
establishing a bacteria's capacity ¢toO withstand t:=s
attack with the lowest possible antlbiotic

concentration-, the process starts by putting a readlng
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10

algorithm to work which divides the pzanel's surtface
(28) , shown 1in  Flgure 5, 1nto tnhree secti1ons
corresponding to references (29), (30) &and (31), with
reference (29) corresponding to the <type of panel
identification area, reference (30) to the external
information area and reference (31) to the receptacles
area.

In the first case, and as previously stated, area
(29) identifies the type of panel beirg used (three
different types are avallable, according Lo

microorganism, group of microorganisms or samples of

microorganism sources). Area (29) is divided into four

rectangles, although other geometrical shapes are

acceptable, printed preferably in the upper left-hand
section of panel (28) (for example, 1if the firsc and
third receptacles 1in area (29) are fu.l, this woulad
identify an enterobacteria panel) . Evidantly,
information on the type of panel is essentlal at tna
time of interpreting the rYesponse of th= bacteria wnsan
faced with certain antibiotics.

Concerning area (30), foreseen for identifving

external information  used 1n comgpiementing the
identification tests included in the pzanel, the area
comprises SixX squares, although othzr geometrical

shapes are allowed, 1n which the user marks a poilnt

covering at least 90% of the surrace if -he bacteria 1in

question have reacted positively to a sp=scililc
laboratory technique (for example, a point covering tne
first square of the upper portion would indicate tnhat

the microorganism has reacted to the culture processs &t

the panel and calculates the panel's reading area,

generating four values for each receptacle.
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11
As shown in Figure 8, wherein reference (32)
corresponds to the digital camera (13) focus, tne

receptacles (33) are cylindrical, the lower part Or
bottom (33') thereof being conical in shape; also, thne
selection of the area to be considered 1in respect CTO
the vertical of the digital camera fixed:y installed 1in

the upper part of the apparatus is essential for

detecting possible bacterial growth. Ir said figure,

references (34) correspond to the liquid culture maalum
and references (35) to the bacterial growth detection
area, which are different in each case dzoending on t:ne

location of tha corresponding receptacle (33) on
)

i\

respect to the vertical of the digital camera (3
focus.

out of the four values generated by the system -n
the course of processing a panel, the fisZ two are us<

for detecting bacterial metabolism calorimatr:ic

reactions, corresponding to color «ccae and color
caturation, whereas the third and fourth values are
used for detecting bacterial growth, ccrresponding to
the growth area, and the amount of light passing thougn
each receptacle.

The values obtained for each receptacle (33) are
then tabulated by the control softwars 1in ord=2r IO
identify the microorganism causing the infection and
the bast antibiotics against said infection, in thelr
lower concentration.

Figure 9 shows a plate (36) in zhe form oI a

circular ©polystyrene  supporc, which may acguire

different shapes and sizes, containing & solid culture
nedium on the surface of which 1s extendsd tae
microorganlism suspension presumably  causing cne
infection.

After inoculating the whole surlace with thne

bacterial suspension, a selection o antibiotics-
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impregnated discs (37) is deposited thereon, tha
antibiotics contained in the discs than dissolving 1in
and around the inoculated culture medium to achieve
lower antibiotic concentrations in poilnts further awzy
from the edge of the disc. In said Figure 9, the zons
under reference (38) is the perimeter reconstruction
zone resulting f rom the superposition of tne
~inhibiting halos' from the two discs (37) .

The capacity of the microorganisms LO grow around
-n antibiotics disc, to a greater or lesser extent Or
none at all, determines their classification &s
sensitive or resistant to said antibiotic and thus
establishes the antibiotic's usefulness as an agenc for

fighting against the infection.

The microorganism forms a circular 2zong around
cach disc, referred to apove as an ~innibiting halo',
which is measured by the apparatus.

Thus, once the plate (36) 1is <ZInserted in the
chamber (2) and the order 1s 1ssuec TtO PYOCESS the

image, a reading algorithm 1is activat=ad which diviass

rhe surface into as many sections as discs =

deposited on the medium. IC then verifies that no halos

are superposed, which 1s a phenomenc: resulting from

cwo discs located near each other generating a halo of

5 diameter such that both overlap, so that, in tne

event of a superposition, the system XeCONSLIUCTS tna

most probable halo for each disc, name.y the previously

mentioned zone (38) .

The average diameter of eacnh ir=ipiting halo 1is
rhen calculated on the basis of direc:t measuremant of
che diameters as such, or some other ctarameter leading
o this information. Three measuremerc.s arec performzd
on each halo in order to calculate the averags

diameter, although a different number of measuremencs

could likewise be implemented.
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On completing the measurements, the system
agsociates each measurement To a disc (37), according
to its location on the plate (36), starting from the
one on the upper portion and advancing clockwise.

The values obtained for each disc (37) are ther
rabulated by the control software in order to dstermine
rhe antibioctics that are most convenient for fighting
against the microorganism causing the infection.

Obviously, in addition to the panel and plate
readings according to the previous description, a
colony recount must Dbe conducted, this naturally

consisting in counting the number of bacterial groups

that have managed to grow on the surface of a solzid

L

nedium; according to the object oI the invention, said

colony recount starts with a technigque consisting 1in

"sowing” a Dbacterial suspension on the surface of a
nedium contained on a plate, incubating 1t at 37°C and
establishing the number of groups (colories) appsaring

~fter an 18- to l4-hour incubation perioa.

The system and the means associated tnereto
perform a color assessment of the base wmedium on whicn

the suspension was inoculated, the numeric valuss

ranging from 0 to 256.

In this respect, a colony is consiczred O pe the
smallest number of adjacent pixels showing a 20%
difference in color above or bslow tns base madium
value.

Once the surface of a colony is establishecq, said

surface is extrapolated to all tns aresas presenting a

50% difference and a calculation is made as to how many
-imes the surface of a colony 1s contained in tn2
overall surface; the value obtainad is then tabulateaq,
this operation being performed by the control software

sssociated to the system in order GO decide whetner oY
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not the number of colonies 1s indicative of the

presence of an infectious process.
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CITAIMS

1. A system for analyzing images produced by
bacterial reactions, allowing microbioclogical reactions
to be converted into numerical wvalues which are
subsequently used by a diac¢nosis software to determine:
the amount o©of microorganisms present, indicative of an
infection; the 1identificeation of the microorganism
present in the sample; and the infection-causing
organism's antimicrobial susceptibility pattern;
wherein the reactions prodiced by the images which are
to be captured and interpreted by means of the system
proper occur in liquid culture mediums contained inside
panel receptacles or on the surface of a solid culture
medium or over a plate, characteristic in that it

comprises an apparatus (1) which internally defines a
closed hermetic chamber (2) internally fitted with a
digital camera (15) mwmourted on a support (16), a

removable support (17) for the panel or plate

concerned, and lighting means (18) and (19)
complemented with 1light diffusers (20) and (21),
whereas externally the apparatus (1), in correspondence
with its front panel (3), includes a series of luminous
indicators (4), a feeder (5) associated to the
corresponding removable support (17), an opening button
(6) acting on the feeder (3), a contrast switch (7) and
a general switch (8):; the rear panel (9) of said
apparatus (1) being designed to include a cover (10)
providing access to the internal components, as well as
outlets (11), (12) and (13) supplying current to the
lighting fixture and to {he chamber, and a port for
communicating with the central computer, respectively,

sald rear panel (9) also including the connections (14)
to a TDM 436 control moduls=.
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2. A system for analyzing images produced by
bacterial reactions, sccording to claim 1,

characteristic in that the support (17) is mounted in a
coupling/uncoupling relationship with the feeder (5),
the latter being guided in 1its 1inward and outward
movements to allow for the corresponding receptacle
panel (28) or plate (36) tc be inserted.

3. A system for analyzing images produced by
bacterial reactions, according to claim 1,

characteristic in that the support (17') £for the
receptacle panels (28) is shaped according to the shape
of the panels, said support being fitted with specific
lateral recesses (23) and (24) and with kingpins (25) for
attachment to the feeder (5), and also holes (22) for the
receptacles (33) of the corresponding panel (18).

4. A system for analyzing i1images produced by
bacterial reactions, according to claim 1,

characteristic in that the support (17'!') for the plate
(36) is fittted with kingpins (25) for attachment to the
feeder (5) and a hole (26) for the disc that constitutes

the plate (36), in addition to flanges (27) for attaching
the plate.

5. A system for analyzing images produced by
bacterial reactions, according to claim 1,

characteristic in that, on the upper surface of panel
(28), three areas (29), (30) and (31) are established,
the first one for identifying the type of panel, the
second for identifying the external information and the
third for identifying the receptacle, with areas (29) and

(30) corresponding to recasses (23) and (24) in the
support (17).
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6. A system for analyzing images produced by bacterial
reactions, according to claim 1, characteristic in that
the support (17) fitted inside the chamber (2) of apparatus
(1) i1s located above the lighting means wich constitute the
fluorescent lights (18) and be2low the lighting means which.
constitute the fluorescent 1l:.ghts (19), the former being
installed in the lower portica, whereas the lighting means
or fluorescent light tubes (1¢) are located along the sides
at an intermediate height, both being complemented by light
diffusers (20) and (21), whil2 the £luorescent light tubes
(L9) are complemented with metal plates (19') which
interrupt the trajectory of the light beam between the

upper digital camera (15) and the panel over support (17).



l |
e

I~

®

‘NeNIREQAAd

CA 02312086 2000-05-29

1/5

1O
[E—)y
_.. R
] d — | q
" — —

1)
° 3
)
“y
o

:
™

RN A W s et L e d U O
e e v PO YRy, - ety PN ﬂm“-'



CA 02312086 2000-05-29

215




CA 02312086 2000-05-29

3/5

oS

SO D& 28

'HMM“ I

2 A NPT,y - et mla
B iaie & mmmemmaviaay aas b A L s, PRSI A - H T ¢



25

CA 02312086 2000-05-29

415

e
W/// iy
/ —— it L/B

FIG.-7 =

32




37

00000000000000000000

35 37

37

37

*tT Y0



15\_ 1&\3
k | |
B \’ _"tu!‘
= 1
" :
./"/
- 19
19 |
N / ; 19
\a 5
= == 21
21/ ...T/fw
u}_ \1 : .
| L —



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - abstract drawing

