EP 1 663 847 B9

(19)

(12)

(15)

(48)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 1663 847 B9

CORRECTED EUROPEAN PATENT SPECIFICATION

Correction information:
Corrected version no 1
Corrections, see
Description

(W1 B1)
Paragraph(s) 4-5, 13

Corrigendum issued on:
27.09.2017 Bulletin 2017/39

Date of publication and mention
of the grant of the patent:
09.11.2016 Bulletin 2016/45
Application number: 04780745.8

Date of filing: 11.08.2004

(51)

(86)

(87)

Int Cl.:
B67D 3/00 (2006:01)

International application number:
PCT/US2004/025960

International publication number:
WO 2005/019092 (03.03.2005 Gazette 2005/09)

(54)

FLUID DISPENSING APPARATUS
FLUIDABGABEVORRICHTUNG
APPAREIL DISTRIBUTEUR DE FLUIDES

(84)

(30)

(43)

(73)

(72)

Designated Contracting States:

AT BE BG CHCY CZDE DKEE ES FIFR GB GR
HU IE IT LI LU MC NL PL PT RO SE SI SKTR
Designated Extension States:

AL HRLT LV MK

Priority: 11.08.2003 US 639021

Date of publication of application:
07.06.2006 Bulletin 2006/23

Proprietor: SAKURA FINETEK U.S.A., INC.
Torrance, CA 90501 (US)

Inventors:
HERSCH, Michael
Redondo Beach, CA 90277 (US)

(74)

(56)

PALERMO, Henry, W.

Anaheim Hills, CA 92807 (US)

BUI, Xuan S.

Torrance CA 90501 (US)

STEAD, Ronald H.

Bowmanville, Ontario L1C 4J1 (CA)

Representative: Studio Torta S.p.A.
Via Viotti, 9
10121 Torino (IT)

References cited:
WO-A1-99/44032
US-A- 5035 350
US-A- 6 001 309
US-B1- 6 273 298
US-B1- 6 355 166

US-A- 2709 025
US-A- 5 439 649
US-A1- 2001 044 603
US-B1- 6 335 166
US-B2- 6 899 283

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 663 847 B9 2

Description

Field Of The Invention

[0001] The present invention relates to medical labo-
ratory fluid dispensing devices and related systems.

Background Of The Invention

[0002] While conducting biological tests, it oftenis nec-
essary to dispense liquids such as reagents onto test
slides containing tissue specimens. When analyzing tu-
mor tissue for example, a thinly sliced section of the tissue
might be placed on a slide and processed through a va-
riety of steps, including dispensing predetermined
amounts of liquid reagents onto the tissue. Automated
reagent fluid dispensing devices have been developed
to precisely apply a sequence of preselected reagents
to test slides.

[0003] One example of a known reagent dispensing
system is illustrated in U.S. Patent No. 5,232,664. In this
system, a reagent dispensing tray can receive plural re-
agent containers and may include a means for position-
ing selected reagent containers over slides to receive
reagent. An air cylinder or equivalent actuator makes
contact with an individual cartridge effecting movement
of a spring loaded displacement member, which in turn
causes reagent fluid to be applied over the slides.
[0004] One disadvantage associated with convention-
al reagent dispensing systems (such as disclosed in U.
S. Patent No. 5,232,664) concerns the use of a contact
actuator assembly to control the dispensing of reagent.
Systems thatinclude a contact actuator assembly require
precise mounting and rotational positioning of the actu-
ator assembly with respect to the cartridges. In view of
this disadvantage, there exists a need for a reagent dis-
pensing system including a non-contact actuator assem-
bly that does not require precise mounting and rotational
positioning with respect to the cartridges.

[0005] Afurtherdisadvantage associated with conven-
tional reagent dispensing systems involves uncontrolled
or erratic dispensing of reagent fluid caused by the un-
checked movement of the spring loaded displacement
member or piston. In view of this disadvantage, there
exists a need for a reagent dispensing system including
a damping system that slows the movement of the piston
and prevents uncontrolled or erratic dispensing of rea-
gent fluid.

[0006] An additional disadvantage associated with
conventional reagent dispensing systems concerns the
potential misalignment of individual cartridges within
mounting apertures of a mounting assembly. In view of
this disadvantage, there exists a need for a reagent dis-
pensing system including cartridges that are shaped so
as to self-align within similarly-shaped mounting aper-
tures.

[0007] US 6001309 A discloses a jet droplet device
having a capillary for providing precise reduction of ar-
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rays of microsposts. The jet droplet device includes a
fluid dispersing device mounted to a holder that may be
moved in the x-y direction.

[0008] US 6335166 B1 discloses an automated sys-
tem for isolating and amplifying a target nucleic acid se-
quence. The system includes a fluid dispensing probe
mounted to a holder capable of moving along a track in
an X direction , a track in Y direction or a Z direction.
[0009] US5035350 A discloses a method and appara-
tus for precision squeeze tube valving, pumping and dis-
pensing of work fluids in a squeezable tube that has not
surge of work material during the shut off closing of the
tube.

[0010] WO 99044032 A1 discloses an automated slide
stainer with slides mounted in a horizontal position on a
rotary carousel. The stainer includes assembly base , a
slide rotor rotatable on an assembly base , a reagent
rotor also rotatable on the assembly base and a liquid
dispensing and removal station.

Summary Of The Invention

[0011] The present invention alleviates to a great ex-
tent the above-noted and other disadvantages of known
fluid dispensing apparatus by providing a fluid dispensing
cartridge that can dispense small amounts of fluids ac-
curately and optionally operates in conjunction with an
associated fluid dispensing system that operates plural
fluid dispensing cartridges.

[0012] One aspect of the present invention involves a
fluid dispensing cartridge that includes a fluid reservorr,
adispensing assembly and a mounting assembly. In one
embodiment, the dispensing assembly includes metering
components such as a first valve assembly, a second
valve assembly and a metering chamber between them.
An actuator assembly operates with the metering com-
ponents to meter a desired volume of fluid from the fluid
reservoir into the metering chamber, and then to expel
the metered fluid from the metering chamber out of the
cartridge, such as on adesired target such as a fluid bath
or aslide. In one embodiment, the metering components
operate in conjunction with an external switch, such as
a solenoid or electromagnet operated switch including a
permanent magnet for displacing a spring loaded dis-
placement member (also referred to as a "piston") within
the fluid dispensing cartridge, creating a pressure gradi-
ent within the metering chamber. The pressure differen-
tial created between the metering chamber and the fluid
reservoir assists with opening the first valve allowing fluid
flow into the chamber. As the displacement member is
released it returns to its resting position forcing the fluid
out of the dispensing chamber into and out of the dis-
pensing cartridge via the second valve. Optionally the
dispensing assembly includes a damping system such
as including a bleed passageway between the fluid res-
ervoir and the spring loaded displacement member.
[0013] The displacement member or piston is prefer-
ably is made of a magnetically attractive material. The
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magnetic attraction of the displacement member with the
switch is selected to be sufficiently high to overcome the
spring bias in the opposite direction. This attraction
moves the piston in an anterior direction creating a pres-
sure differential between the metering chamber and fluid
reservoir, such that the first valve opens and the fluid in
the reservoir enters the metering chamber. When the so-
lenoid or electromagnet is de-energized, the piston re-
turns to the first position, as impelled by the spring load.
During the return movement of the piston, fluid is pushed
out of the metering chamber through the second valve.
Of course alternate embodiments are possible, such as
for example dual solenoid or electromagnet assemblies
disposed on the anterior and posterior ends of the piston.
[0014] A further aspect of the present invention in-
volves a fluid damping system for dampening the motion
of the piston. The fluid damping system may include a
bleed passageway communicating between the anterior
of the piston and the fluid chamber, that helps prevent
potential erratic dispensing of fluid by slowing the motion
of the piston. A further advantage of the bleed passage-
way is that it equalizes pressure changes in the fluid res-
ervoir. An increase in fluid reservoir pressure may be
caused, for example, by an increase in atmospheric pres-
sure or by compression of the cartridge. Withoutthe bleed
passageway, an increase in fluid reservoir pressure
could push the piston away from its seat causing fluid to
be dispensed inadvertently.

[0015] The fluid dispensing cartridge of the present in-
vention optionally may be used with a fluid dispensing
apparatus including a plurality of stations at which fluid
dispensing cartridges optionally are located. The stations
preferably include mounting apertures that are shaped
to receive the cartridges adjacent to a corresponding ex-
ternal actuating switch apparatus. Although the cartridg-
es may rely on gravitational force to seat within their re-
spective mounting apertures, optionally the cartridges
are releasably attached to the fluid dispensing apparatus
using a mounting assembly. One example of a mounting
assembly includes a ball detent slot located on each car-
tridge and a corresponding passive or spring loaded ball
located within the mounting aperture on the fluid dispens-
ing apparatus. Of course it should be appreciated that
any other form of mounting assembly may be used that
canretain the fluid dispensing cartridge in adesired phys-
ical relation to its respective external switch assembly.
Each mounting mechanism optionally also includes a ball
detent step and a ball detent seat adj acent to the ball
detent slot, wherein each ball detent seat is dimensioned
to releasablyhold a corresponding ball.

[0016] An additional aspect of the present invention
involves a fluid dispensing apparatus including mounting
apertures shaped so as to self-align similarly shaped car-
tridges, wherein the cartridges and openings have
matching cross-sectional profiles. In one embodiment,
the cartridges and mounting apertures include matching
cross-sectional profiles that lack symmetry. By way of
example, the cross-sectional profiles may be trapezoidal
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or wedge-shaped.

[0017] These and other features and advantages of
the present invention will be appreciated from review of
the following detailed description of the invention, along
with the accompanying figures in which like reference
numerals refer to like parts throughout.

Brief Description Of The Drawings

[0018]

FIG. 1 is a cross-sectional view of an embodiment
of an assembly in accordance with the present in-
vention;

FIG. 2 is a cross-sectional view of an embodiment
of an assembly in accordance with the present in-
vention;

FIG. 3 is a cross-sectional view of an embodiment
of an assembly in accordance with the present in-
vention;

FIG. 4 is a cross-sectional view of an embodiment
of an assembly in accordance with the present in-
vention;

FIG. 5 is a front view of an embodiment of an as-
sembly in accordance with the present invention;
FIG.6is atop view of an embodiment of an assembly
in accordance with the present invention;

FIG. 7 is a perspective view of an embodiment of an
assembly in accordance with the present invention;
FIG. 8 is a perspective view of an embodiment of an
assembly in accordance with the present invention;
and

FIG. 9is aflowchart of an embodiment of an assem-
bly in accordance with the present invention.

Detailed Description Of The Invention

[0019] In the following paragraphs, the present inven-
tion will be described in detail by way of example with
reference to the attached drawings. Throughout this de-
scription, the preferred embodiment and examples
shown should be considered as exemplars, rather than
as limitations on the present invention. As used herein,
the "present invention" refers to any one of the embodi-
ments of the invention described herein, and any equiv-
alents. Furthermore, reference to various feature(s) of
the "present invention" throughout this document does
not mean that all claimed embodiments or methods must
include the referenced feature(s).

[0020] FIGS. 1-3 show a preferred embodiment of a
fluid dispensing cartridge 10 in accordance with the
present invention. The fluid dispensing cartridge 10 in-
cludes a fluid reservoir 20, a fluid dispensing assembly
30 in communication with the fluid reservoir 20 and an
actuator assembly 40. The fluid dispensing assembly 30
includes a fluid metering chamber 50, a piston 60 and a
valve assembly 70,80. Optionally the valve assembly in-
cludes first 70 and second 80 one-way ball valves, such
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as including spring loaded balls 90,100. The first and
second valves 70,80 optionallymaybe one-way ball
valves, such as including spring loaded balls 90,100.
[0021] According to a preferred embodiment, fluid res-
ervoir 20 includes a collapsible liner 110, optionally a
replaceable fluid bladder. It should be appreciated that
the liner or bladder 110 may be made of any suitable
material that is substantially fluid impermeable and is
flexible, such as polyethylene or polypropylene. Moreo-
ver, use of a collapsible liner or bladder 110 assists with
reducing ambient air contamination, extending the shelf
life of the fluid contained in it. In an embodiment in which
a collapsible liner or bladder 110 is used, it is preferred
to include a substantially rigid cover 120 that supports
the liner or bladder 110, and also can provides a grasping
surface for handling, and a marking surface as well. Ac-
cording to other embodiments, fluid reservoir 20 does
notinclude a fluid bladder such that the fluid is contained
solely within the substantially rigid cover 120. Rigid cover
120 preferably includes a conventional one-way check
valve to stabilize the pressure within the fluid reservoir
20 by allowing air to be sucked in as fluid exits.

[0022] In a preferred embodiment, the actuating as-
sembly 40 includes an external switch, such as a mag-
netic switch including a coil 130 and a permanent magnet
140 to attract and thereby displace the piston 60 as de-
sired. Advantageously, the use of a non-contact actuat-
ing assembly such as an external switch lessens the need
to precisely mount and rotationally position the actuator
assembly 40 with respect to the cartridge 10. Piston 60
preferably comprises a magnetic material attracted to the
permanent magnet 140 when actuated. Optionally, the
piston 60 includes a metallic core that is coated with a
relatively non-corroding layer. By way of example, the
piston 60 may include an iron or steel core coated in
Teflon ®. The piston 60 preferably is spring loaded, bi-
ased in a direction away from the magnetic switch, i.e.
towards the posterior end 150 of the piston 60.

[0023] In the illustrated embodiment, a piston spring
160 is provided to bias the piston 60 towards piston seat
170. When the coil 130 is energized, the resulting mag-
netic attraction between piston 60 and magnet 140 mo-
mentarily overcomes force of piston spring 160 causing
the piston 60 to move in an anterior direction from a rest-
ing position against seat 170 (as seen in FIG. 1) to a
displaced position against wall portion 180 (as seen in
FIG.2). When the coil 130 is de-energized, the piston 60
is returned to the original, resting position as impelled by
the spring loading of piston spring 160. Of course alter-
nate embodiments are possible, such as dual solenoids
orelectromagnets both on the posterior and anterior ends
150,190 of the piston 60.

[0024] AsshowninFIG. 2, the movement of the piston
60 away from seat 170 creates a negative pressure gra-
dient within fluid metering chamber 50. The pressure dif-
ferential between the metering chamber 50 and fluid res-
ervoir works against valve spring 220 by pulling the valve
ball 90 away from seat 210. When the valve ball 90 is
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pulled away from seat 210, the first valve 70 opens for a
predetermined duration causing a predetermined
amount of fluid to be metered from the fluid reservoir 20
into the metering chamber 50 via nozzle 230. The flow
of fluid into the metering chamber 50 reduces the nega-
tive pressure differential causing valve ball 90 to be
pushed back into seat 210.

[0025] As shown in FIG. 3, the return of piston 60 to
the resting position creates a positive pressure gradient
in the metering chamber 50. The increased pressure mo-
mentarily overcomes the force of valve spring 250 forcing
valve ball 100 away from seat 240 such that the prede-
termined amount of fluid is dispensed through nozzle
260. The flow of fluid out of the metering chamber 50
reduces the pressure gradient, thereby closing the valve
80.

[0026] According to one aspect of the present inven-
tion, the fluid dispensing cartridge 10 includes a means
280 for damping the motion of the piston 60. The means
280 for damping optionally includes a bleed passageway
290 of predetermined diameter that is filled with solution
slowing the motion of the piston 60 preventing erratic
dispensing of fluid. The bleed passageway 290 is dis-
posed between the fluid reservoir 20 and the anterior end
190 of the piston 60. The diameter of the bleed passage-
way 290 can be increased to decrease the amount of
damping introduced by damping means 280. Converse-
ly, decreasing the diameter of bleed passageway 290
can increase the amount of damping. Advantageously,
the damping means 280 prevents the cartridge 10 from
leaking fluid due to compression of the cartridge 10 or
changes in atmospheric pressure by substantially equal-
izing the pressure at either end of the piston 60 despite
pressure changes in the fluid reservoir.

[0027] With further reference to FIGS. 1-3, the fluid dis-
pensing assembly 30 is preferably disposed within a cas-
ing 300 shaped to fit the contour of the fluid dispensing
assembly 30. Optionally, the casing 300 is releasably
attached to the fluid reservoir 20 using tabs 310, or the
like. As shown in FIG. 4, in an alternative embodiment
wherein like elements of the embodiment of FIGS. 1-3
have been numbered accordingly, cartridge 320 includes
fluid dispensing assembly 30 disposed within a housing
330 that does not follow the contours of the fluid dispens-
ing assembly 20. The housing 330 optionally includes a
removable plug 340 providing access to valves 70,80
and piston 60 in case they require repair or replacement.
The plug 340 optionally includes grooves 350 for O-rings
360 to prevent fluid leakage.

[0028] FIGS. 5 and 6 show an example of a fluid dis-
pensing system 400 according to the present invention.
The geometry and mechanism of the system 400 is var-
iable depending on the operation of the fluid dispensing
cartridge selected for use with the system 400. As best
seen in FIG. 5, the system 400 optionally includes a
mounting assembly 410 having a plurality of stations 420
at which a fluid dispensing cartridge 10,320 in accord-
ance with the present invention may be mounted. The
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stations 420 preferably include mounting apertures 430
selectively positioning a plurality of fluid dispensing car-
tridges 10,320 adjacent to an actuator assembly 40.
[0029] The fluid dispensing system 400 also optionally
includes a receiving assembly 440 retaining a plurality
of receiving members 450. The receiving members 450
may be any item on which it is desired to dispense fluids
from cartridges 10,320. Examples of suitable receiving
members 450 are slides, trays and mixing baths. In a
preferred embodiment, the receiving members 450 are
microscope slides having substrates positioned on them.
Examples of suitable substrates are thin slices of tissue
samples. Optionally, receiving members 450 may be
mounted on spring loaded heating pads 460 providing
selective heating of the slides.

[0030] Generally speaking, the receiving assembly
440 is positioned generally beneath mounting assembly
410 taking advantage of gravity to deliver fluids dis-
pensed from cartridges 10,320. Preferably, the mounting
assembly 410 and receiving assembly 440 are movable
with respect to one another so that plural cartridges
10,320 can be positioned to dispense fluids on any de-
sired receiving member 450. Any combination of mova-
bility of the mounting assembly 410 and the receiving
assembly 440 may be selected. For example, both may
be movable or only one may be movable and the other
stationary. As shown in FIG. 6, the receiving members
450 may all be the same type of items, such as slides or
alternatively may include different types of items such as
slides and containers. Preferably, the mounting assem-
bly 410 is a carousel that is rotatable about a central axis.
[0031] In one example of operation of the dispensing
system 400, the mounting assembly 410 is rotated so
that individual cartridges 10,320 are selectively posi-
tioned adjacent actuator assembly 40. Alternatively, an
actuator assembly 40 maybe positioned adjacent to each
cartridge 10,320 such that rotation of the mounting as-
sembly 410 is not required. The actuator assembly 40
can be any activation device that triggers the cartridge
10,320 to emit a controlled amount of fluid.

[0032] Preferably,the mounting assembly may be both
translated and rotated with respect to the receiving as-
sembly 440 so that an individual cartridge 10,320 can be
selectively positioned above any receiving member 450.
Oncethe cartridge 10,320 s positioned above a receiving
member 450, actuator assembly 40 triggers the cartridge
10,320 to emit a controlled amount of fluid onto the re-
ceiving member 450.

[0033] As seen in FIGS. 5 and 6, in a preferred em-
bodiment the mounting assembly 410 is rotatably at-
tached to a support member 470 such that the cartridges
10,320 can be rotated with respect to the actuator as-
sembly 40. Actuator assembly 40 is fixedly attached to
the support member 470, optionally beneath mounting
assembly 410. Preferably, support member 470 can be
translated horizontally such that the cartridges 10,320
can be both rotated and translated with respect to the
receiving members 450. In this manner, a chosen car-
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tridge 10,320 can be selectively positioned above any
receiving member 450.

[0034] As seen in the illustrated embodiment, the ac-
tuator assembly 40 may optionally include three actua-
tors 480,490,500 used to dispense fluid onto three rows
510,520,530 of receiving members, respectively. In op-
eration, actuator 480 is adapted to dispense fluids onto
receiving members 450 in row 510, actuator 490 is adapt-
ed to dispense fluids onto receiving members 450 in row
520 and actuator 500 is adapted to dispense fluids onto
receiving members 450 in row 530. Of course, as will be
understood by those of skill in the art, any number of
actuators and/or receiving members can be employed
without departing from the scope of the presentinvention.
[0035] As shown in FIG. 5, the system 400 optionally
includes supply containers 550, drain containers 560 and
valves 570. Supply containers 550 can be used to hold
liquids such as water for rinsing receiving members 450.
Valves 570 preferably include switches for directing the
flow of liquids when rinsing the receiving members 450.
In addition, the valves 570 are used to direct the flow of
liquids into drain containers 560 after the liquids have
been used to rinse receiving members 450.

[0036] Turning now to the structure of cartridges
10,320, it is preferred that a horizontal cross-sectional
shape of the cartridges 10,320 lacks symmetry. In this
way, a mounting aperture 430 in mounting assembly 410
is similarly shaped requiring insertion to be in a particular
desired orientation. For example, a substantially trape-
zoidal shape may be selected promoting the desired
placement orientations. FIGS. 7 and 8 show examples
of cartridges 10,320 having substantially trapezoidal
cross-sections. These cartridges are adapted to fit within
substantially trapezoidal mounting apertures 430 (as
shown in FIG. 6). In other embodiments, the mounting
apertures 430 and cartridges 10,320 are other similarly
oriented shapes that lack symmetry.

[0037] Optionally a mounting mechanism can be uti-
lized to releasably attach a cartridge 10,320 within a cor-
responding mounting aperture 430 of mounting assem-
bly 410. In one example, as shown in FIGS. 1-3 and 7,
a ball detent seat 580 is provided on an exterior surface
of cartridge 10. As seen in FIG. 6, corresponding balls
590, optionally spring loaded, are situated on the mount-
ing assembly 410 adj acent each mounting aperture 430.
Before insertion into a mounting aperture 430, the car-
tridge 10 must be properly aligned such that the trape-
zoidal shape of cartridge 10 is in vertical alignment with
the corresponding trapezoidal mounting aperture 430.
For proper insertion, the cartridge 10 must be pushed
downward with sufficient force so that the ball 590 slides
over a step 600 into position within seat 580. Further
downward movement of cartridge 10 is prevented by
ledge 610.

[0038] In another example, as seen in FIGS. 4 and 8,
a vertical ball detent slot 620 is provided on an exterior
surface of cartridge 320. Slot 620 provides a guide for
the ball 590 as cartridge 320 is inserted into amounting
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aperture 430. A ball detent step 630 and ball detent seat
640 also may be provided to promote locking. For proper
insertion, the ball 590 is put into vertical alignment with
slot 620 and the cartridge 320 is pushed downward with
sufficient force so that the ball 590 slides over step 630
into a position within seat 640. Further downward move-
ment of cartridge 320 is prevented by ledge 650.
[0039] Withreference to FIG. 9, the actuator assembly
40 is preferably activated using a controller 660 including
switches 670. Optionally the controller 660 is a program-
mable computer having a wireless communication link
680 with actuator assembly 40. Alternatively, controller
660 is anything that causes the actuator assembly 40 to
be activated and may include a wire communication link
and/or a wireless communication link. Once activated,
the actuator assembly 40 utilizes a magnetic link 690 to
cause fluid dispenser 30 to dispense fluid 700 onto a
receiving member 450.

[0040] Thus, itis seen that a fluid dispensing reagent
cartridge is provided. One skilled in the art will appreciate
that the present invention can be practiced by other than
the preferred embodiments which are presented in this
description for purposes of illustration and not of limita-
tion, and the presentinvention is limited only by the claims
that follow. It is noted that equivalents for the particular
embodiments discussed in this description may practice
the invention as well.

Claims
1. Afluid dispensing system (400) comprising:

a linearly translatable mounting assembly (410)
having a plurality of fluid dispensing cartridge
mounting stations (420); and

a receiving assembly (440) positioned beneath
the mounting assembly (410), the receiving as-
sembly (440) including a plurality of receiving
member (450) positions on its top surface,

wherein the translatable mounting assembly (410)
is rotatable about an axis of rotation.

2. The fluid dispensing system (400) of claim 1 further
including at least one receiving member (450) at a
respective one of said receiving member positions.

3. Thefluid dispensing system (400) of claim 2 wherein
the receiving member (450) is a tray.

4. Thefluid dispensing system (400) of claim 2 wherein
each of said at least one receiving member includes
a structure adapted to receive a microscope slide.

5. Thefluid dispensing system (400) of claim 2 wherein
each of said at least one receiving member includes
a fluid receiving surface.
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6. The fluid dispensing system (400) of claim 1 wherein
said receiving member (450) positions are linearly
arranged on a surface of the receiving assembly
(440).

7. The fluid dispensing system (400) of claim 1 wherein
said receiving member (450) positions are arranged
in at least two rows (510, 520, 530) on a surface of
the receiving assembly (440), and the mounting as-
sembly (410) being linearly translatable above said
rows (510, 520, 530).

8. The fluid dispensing system (400) of claim 1 further
comprising heating elements (460) situated at a plu-
rality of said receiving member (450) positions.

9. Thefluid dispensing system (400) of claim 8 wherein

the heating elements (460) are selectively controlled
for heating different receiving members (450).

10. The fluid dispensing system (400) of claim 8 wherein
said heating elements (460) include spring loaded
heating pads.

11. The fluid dispensing system (400) of claim 1 further
comprising at least one fluid supply container (550)
location below said top surface of said receiving as-
sembly (440).

12. The fluid dispensing system (400) of claim 11 further
comprising at least one valve (570) positioned be-
tween each of said at least one fluid supply container
location and said top surface.

13. The fluid dispensing system (400) of claim 1 further
comprising atleast one drain container (560) location
positioned below said top surface of said receiving
assembly (440).

14. The fluid dispensing system (400) of claim 1 further
comprising:

a plurality of actuator assemblies (480, 490,
500), at least one of which corresponds to each
of the fluid dispensing cartridge mounting sta-
tions (420); and

a controller in communication with each of the
actuator assemblies (480, 490, 500), the con-
troller actuating the actuator assemblies (480,
490, 500) to dispense fluid from cartridges (10)
mounted in the respective cartridge mounting
stations (420).

15. The fluid dispensing system (400) of claim 1 wherein
the receiving assembly (440) is substantially station-

ary.

16. The fluid dispensing system (400) of claim 1 further
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comprising:

at least one fluid supply container (550) location
below said top surface of said receiving assem-
bly (440);

at least one drain container (560) location posi-
tioned below said top surface of said receiving
assembly (440); and

at least one valve (570) positioned between at
least one of said at least one fluid supply con-
tainer location or said at least one drain contain-
er location and said top surface.

17. A method of dispensing fluids on to samples mount-

ed on microscope slides comprising:

positioning a plurality of microscope slides one
each on a respective tray (450);

positioning each of said trays on a receiving as-
sembly (440) in a linear arrangement;
mounting a fluid dispensing cartridge (10) on a
linearly and rotatably translatable mounting as-
sembly (410);

linearly and rotatably moving said mounting as-
sembly (410) to position the fluid dispensing car-
tridge (10) above a selected one of said trays
(450); and

dispensing fluid.

Patentanspriiche

Eine Fluidabgabesystem aufweisend:

eine linear verfahrbare Befestigungseinheit
(410) mit einer Mehrzahl von Fluidabgabekartu-
schen-Befestigungsstationen (420); und

eine unterhalb der Befestigungseinheit (410)
angeordnete Aufnahmeeinheit (440), die auf ih-
rer oberen Oberflache eine Mehrzahl von Posi-
tionen (450) fur Aufnahmeelemente aufweist,

wobei die linear verfahrbare Befestigungseinheit
(410) um eine Drehachse drehbar ist.

Das Fluidabgabesystem (400) nach Anspruch 1 fer-
ner aufweisend wenigstens ein Aufnahmeelement
(450) an jeweils einer der
Aufnahmeelementepositionen .

Das Fluidabgabesystem (400) nach Anspruch 2, wo-
bei das Aufnahmeelement (450) eine Schale ist.

Das Fluidabgabesystem (400) nach Anspruch 2, wo-
bei jedes des wenigstens einen Aufnahmeelements
eine Struktur aufweist, die zur Aufnahme eines Mi-
kroskop-Objekttragers ausgebildet ist.
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5.

10.

1.

12.

13.

14.

Das Fluidabgabesystem (400) nach Anspruch 2, wo-
bei jedes des wenigstens einen Aufnahmeelements
eine Fluidaufnahmeoberflache aufweist.

Das Fluidabgabesystem (400) nach Anspruch 1, wo-
bei die Positionen (450) fir Aufnahmeelemente auf
einer Oberflache der Aufnahmeeinheit (440) linear
angeordnet sind.

Das Fluidabgabesystem (400) nach Anspruch 1, wo-
bei die Positionen (450) fir Aufnahmeelemente in
wenigstens zwei Reihen (510, 520, 530) auf einer
Oberflache der Aufnahmeeinheit (440) angeordnet
sind, und die Aufnahmeeinheit (410) entlang der Rei-
hen (510, 520, 530) linear verfahrbar sind.

Das Fluidabgabesystem (400) nach Anspruch 1 fer-
ner aufweisend Heizelemente (460), die sich an ei-
ner Mehrzahl der Positionen (450) fur Aufnahmee-
lemente befinden.

Das Fluidabgabesystem (400) nach Anspruch 8, wo-
bei die Heizelemente (460) zum Beheizen von ver-
schiedenen Aufnahmeelementen (450) selektiv
steuerbar sind.

Das Fluidabgabesystem (400) nach Anspruch 8, wo-
bei die Heizelemente (460) federnd vorgespannte
Heizkissen aufweisen.

Das Fluidabgabesystem (400) nach Anspruch 1 fer-
ner aufweisend wenigstens eine Stelle flr einen Flu-
idversorgungsbehélter (550) unterhalb der oberen
Oberflache der Aufnahmeeinheit (440).

Das Fluidabgabesystem (400) nach Anspruch 1 fer-
ner aufweisend wenigstens ein Ventil (570), das zwi-
schen jeder der wenigstens einen Fluidversorgungs-
behalterstelle und der oberen Oberflache angeord-
net ist.

Das Fluidabgabesystem (400) nach Anspruch 1 fer-
ner aufweisend wenigstens eine Stelle fir einen Ab-
flussbehalter (560), die unterhalb der oberen Ober-
flache der Aufnahmeeinheit (440) angeordnet ist.

Das Fluidabgabesystem (400) nach Anspruch 1 fer-
ner aufweisend:

eine Mehrzahl von Betatigungseinheiten (480,
490, 500), von denen wenigstens eine jeder der
Fluidabgabekartuschen-Befestigungsstatio-
nen (420) entspricht; und

eine Steuerung, die mit jeder der Betatigungs-
einheiten (480, 490, 500) zusammenwirkt, wo-
bei die Steuerung die Betatigungseinheiten
(480, 490, 500) betatigt, um Fluid von den Kar-
tuschen (10) abzugeben, die in den jeweiligen
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Kartuschenbefestigungsstationen (420) befes-
tigt sind.

15. DasFluidabgabesystem (400) nach Anspruch 1, wo-

bei die Aufnahmeeinheit (440) im Wesentlichen sta-
tionar ist.

16. Das Fluidabgabesystem (400) nach Anspruch 1 fer-

ner aufweisend:

wenigstens eine Stelle fir einen Fluidversor-
gungsbehalter (550) unterhalb der oberen Ober-
flache der Aufnahmeeinheit (440);

wenigstens eine Stelle fiir einen Abflussbehalter
(570), die unterhalb der oberen Oberflache der
Aufnahmeeinheit (440) angeordnet ist; und
wenigstens ein Ventil (570), das zwischen we-
nigstens einer der wenigstens einen Fluidver-
sorgungsbehalterstelle oder der wenigstens ei-
nen Abflussbehélterstelle und der oberen Ober-
flache angeordnet ist.

17. verfahren zum Abgeben von Fluiden auf Proben, die

auf Mikroskop-Objekttragern befestigt sind, aufwei-
send:

Positionieren einer Mehrzahl von Mikroskop-
Objekttragern auf Schalen (450), wobei auf je-
der Schale ein Mikroskop-Objekttrager positio-
niert wird;

Positionieren jeder Schale auf einer Aufnahme-
einheit (440) in einer linearen Anordnung;
Befestigen einer Fluidabgabekartusche (10) auf
einer linear verfahrbaren und drehbaren Befes-
tigungseinheit (410);

lineares und drehendes Bewegen der Aufnah-
meeinheit (410), um die Fluidabgabekartusche
(10) oberhalb einer aus den Schalen (450) aus-
gewahlten Schale zu positionieren; und
Abgeben des Fluids.

Revendications

Systeme de distribution de fluide (400) comprenant :

un ensemble de montage a translation linéaire
(410) comportant une pluralité de stations de
montage de cartouches de distribution de fluide
(420) ; et

un ensemble récepteur (440) situé sous I'en-
semble de montage (410), 'ensemble récepteur
(440) comprenant une pluralité de positions
d’organe récepteur (450) sur sa surface supé-
rieure,

'ensemble de montage a translation (410) étant apte
a tourner autour d’un axe de rotation.
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2,

10.

1.

12.

Systeme de distribution de fluide (400) selon la re-
vendication 1, comprenant, en outre, au moins un
organe récepteur (450) a une position respective
desdites positions d’organe récepteur.

Systeme de distribution de fluide (400) selon la re-
vendication 2, dans lequel I'organe récepteur (450)
est un plateau.

Systeme de distribution de fluide (400) selon la re-
vendication 2, dans lequel chaque dit au moins un
organe récepteur comprend une structure apte a re-
cevoir une lame porte-objets de microscope.

Systeme de distribution de fluide (400) selon la re-
vendication 2, dans lequel chaque dit au moins un
organe récepteur comprend une surface de récep-
tion de fluide.

Systeme de distribution de fluide (400) selon la re-
vendication 1, dans lequel lesdites positions d’orga-
ne récepteur (450) sont agencées de maniére linéai-
re sur une surface de I'ensemble récepteur (440).

Systeme de distribution de fluide (400) selon la re-
vendication 1, dans lequel lesdites positions d’orga-
ne récepteur (450) sont agencées en au moins deux
rangées (510, 520, 530) sur une surface de 'ensem-
ble récepteur (440), et 'ensemble de montage (410)
étant apte a avoir une translation linéaire au-dessus
desdites rangées (510, 520, 530).

Systeme de distribution de fluide (400) selon la re-
vendication 1, comprenant, en outre, des éléments
de chauffage (460) situés en une pluralité desdites
positions d’organe récepteur (450).

Systeme de distribution de fluide (400) selon la re-
vendication 8, dans lequelles éléments de chauffage
(460) sont commandés sélectivement pour chauffer
différents organes récepteurs (450).

Systeme de distribution de fluide (400) selon la re-
vendication 8, dans lequel lesdits éléments de chauf-
fage (460) comprennent des coussins chauffants
chargés par ressort.

Systeme de distribution de fluide (400) selon la re-
vendication 1, comprenant, en outre, au moins un
emplacement de récipient d’alimentation en fluide
(550) situé sous ladite surface supérieure dudit en-
semble récepteur (440).

Systeme de distribution de fluide (400) selon la re-
vendication 11, comprenant, en outre, au moins une
vanne (570) disposée entre chaque dit au moins un
emplacement de récipient d’alimentation en fluide et
ladite surface supérieure.
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Systeme de distribution de fluide (400) selon la re-
vendication 1, comprenant, en outre, au moins un
emplacement de récipient d’évacuation (560) situé
sous ladite surface supérieure dudit ensemble ré-
cepteur (440).

Systeme de distribution de fluide (400) selon la re-
vendication 1, comprenant, en outre :

une pluralité d’ensembles d’actionnement (480,
490, 500), dont au moins un correspond a cha-
cune des stations de montage de cartouches de
distribution de fluide (420) ; et

un dispositif de commande en communication
avec chacun des ensembles d’actionnement
(480, 490, 500), le dispositif de commande ac-
tivant les ensembles d’actionnement (480, 490,
500) pour distribuer le fluide provenant des car-
touches (10) montées dans les stations de mon-
tage de cartouches (420) respectives.

Systeme de distribution de fluide (400) selon la re-
vendication 1, dans lequel I'ensemble récepteur
(440) est sensiblement fixe.

Systeme de distribution de fluide (400) selon la re-
vendication 1, comprenant, en outre :

au moins un emplacement de récipient d’ali-
mentation en fluide (550) se trouvant sous ladite
surface supérieure dudit ensemble récepteur
(440) ;

au moins un emplacement de récipient d’éva-
cuation (560) se trouvant sous ladite surface su-
périeure dudit ensemble récepteur (440) ; et
au moins une vanne (570) disposée entre I'au
moins un ditemplacementde récipient d’alimen-
tation en fluide ou I'au moins un ditemplacement
de récipient d’évacuation et ladite surface supé-
rieure.

Procédé de distribution de fluides jusqu’a des échan-
tillons montés sur des lames porte-objets de micros-
cope, comprenant les étapes consistant a :

disposer une pluralité de lames porte-objets de
microscope, chacune sur un plateau (450)
respectif ;

disposer chacun desdits plateaux surun ensem-
ble récepteur (440) en un agencement linéaire ;
monter une cartouche de distribution de fluide
(10) sur un ensemble de montage (410) a trans-
lation linéaire et rotative ;

déplacer ledit ensemble de montage (410) Ii-
néairement et en rotation afin de placer la car-
touche de distribution de fluide (10) au-dessus
d'un plateau sélectionné (450) parmi lesdits
plateaux ; et
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distribuer le fluide.
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