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(57) ABSTRACT 

A biological reaction apparatus (10) for receiving at least 
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BIOLOGICAL REACTION APPARATUS WITH 
DRAINING MECHANISM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method or appa 
ratus for providing a reaction chamber for chemical reac 
tions. The present invention also relates to a method of 
?lling a reaction chamber and a ?uid used for this purpose. 

BACKGROUND OF THE INVENTION 

[0002] There are many applications Where it is desirable to 
initiate a chemical reaction on a sample. Commonly the 
samples are located on a microscope slide. Typical reactions 
include immuno-histochemical reactions of cellular mate 
rial, or in situ-hybridisation of DNA or RNA. In other forms, 
microarrays of thousands of small samples of material, 
including DNA, RNA proteins or small chemical com 
pounds are attached to a microscope slide, Where it is 
desirable to promote a chemical reaction betWeen the mate 
rial on the slide and other chemicals or ?uids. These 
reactions require controlled conditions, including controlled 
reaction time, temperature and concentration of chemicals. It 
is important that the reaction across the slide is uniform, and 
also that reactions from slide to slide are consistent. 

[0003] It is also important to minimise evaporation and 
overall ?uid quantity used. 

[0004] In the past, chemical reactions taking place on 
slides have been controlled by skilled persons adding and 
mixing the reagents. This alloWed the time and quantity of 
the reagents to be controlled for each slide. HoWever, this 
procedure is time consuming, required highly skilled opera 
tors, and can produce inconsistent results from slide to slide. 

SUMMARY OF THE INVENTION 

[0005] In one form, the present invention is a biological 
reaction apparatus for receiving at least one substrate having 
a sample located in a sample region, and a separate cover, 
such that a reaction chamber is formed betWeen the cover 
and substrate over the sample region, Wherein the apparatus 
includes 

[0006] 
[0007] a cover locating means for locating and moving 

the cover With respect to the substrate; 

[0008] a ?uid dispensing means for dispensing ?uid 
into the reaction chamber; and 

[0009] 
[0010] Wherein the draining mechanism includes Wicking 
means. 

a locating means to locate the substrate; 

a draining mechanism; 

[0011] Preferably the Wicking means include points of 
contact on the substrate to provide a ?uid path to drain ?uid 
from the substrate. 

[0012] Preferably the substrates are supported in the appa 
ratus from underneath. Supporting substrates from under 
neath removes Wicking paths from around the periphery of 
the substrate, Which reduces ?uid usage and loss. 

[0013] In another form, the present invention provides a 
?ll ?uid for performing a ?lling of a reaction chamber, 
Where the ?ll ?uid has a viscosity higher than an antecedent 
?uid on a substrate. 
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[0014] Preferably the ?ll ?uid is miscible With Water 

[0015] Preferably the ?ll ?uid has a higher boiling point 
than Water. 

[0016] Preferably the ?ll ?uid leaves no residue on the 
substrate or sample. 

[0017] Preferably the ?ll ?uid is inert to biological 
reagents and samples. 

[0018] Preferably the ?ll ?uid is a solution comprising 
glycerol. 
[0019] In one form the ?ll ?uid contains glycerol, Water, 
and buffer. The buffer may be tris buffered saline. 

[0020] Preferably the ?ll ?uid contains betWeen 2% to 
80% glycerol by volume. 

[0021] More preferably still the ?ll ?uid contains betWeen 
l0%-60% glycerol per volume. 

[0022] More preferably the ?ll ?uid contains betWeen 20% 
to 30% glycerol. 

[0023] In one form the ?ll ?uid includes a surfactant to aid 
in the disbursement of any bubbles formed Within the 
reaction chamber during a ?ll cycle. 

[0024] More preferably the surfactant is TWeen. 

[0025] In another form the present invention relates to a 
receptacle for substrates having receiving means adapted to 
locate a substrate and a cover. 

[0026] Preferably the receiving means includes stations to 
locate and support the substrate, and the cover is supported 
on the substrate. 

[0027] Preferably the receiving stations support the sub 
strate around part of a periphery of the substrate. 

[0028] Preferably the receiving means are de?ned by a 
respective aperture having peripheral ledges for supporting 
the substrates. 

[0029] Preferably the apertures are adapted to receive 
support platforms from a reaction apparatus, such that When 
loaded in a reaction apparatus, the platforms support the 
substrates. 

[0030] Preferably the receiving means have a lifting 
means for lifting the covers from the substrate. 

[0031] More preferably the lifting means are ramps 
adapted to engage With projections on the cover. 

[0032] Preferably the receiving means have guides alloW 
ing the cover to be moved With respect to the receptacle and 
slide. 

[0033] In another form the present invention relates to a 
dispenser for a reaction apparatus including a ?uid conduit, 

[0034] 
[0035] a locating means for moving the ?uid conduit 

from a ?uid source to a dispensing region. 

a pump connected to the ?uid conduit; 

[0036] Preferably the dispenser includes a bar code sensor 
to detect the type of ?uid source and substrate; 

[0037] Preferably the dispenser includes a means for 
determining the volume of ?uid remaining in a ?uid source. 
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[0038] More preferably the means for determining the 
volume of ?uid in a ?uid source includes a sensor adapted 
to measure the level of ?uid in a ?uid container. 

[0039] More preferably the sensor measures a change of 
capacitance of the ?uid conduit to detect insertion into a 
?uid in the ?uid container. 

[0040] In another form the present invention relates to a 
method of dispensing ?uid to a substrate including the steps 
of: 

[0041] loading a reagent receptacle With at least one ?uid 
container, 
[0042] mounting the reagent receptacle to a reaction appa 
ratus 

[0043] detecting the reagent receptacle 

[0044] once the reagent receptacle is detected, initiating a 
sensor to detect the type of ?uid Within the at least one ?uid 
container 

[0045] storing the information on ?uid type to alloW the 
?uid to be dispensed onto a substrate When required. 

[0046] Preferably the sensor detects bar codes. 

[0047] In another form the present invention relates to a 
reaction apparatus having a support projection for a slide, a 
dispensing means and a ?uid removal means, Where the 
support projection is adapted to support a slide from under 
neath, and a Wicking means contacting the periphery of the 
slide, such that the Wicking means provides a Wicking path 
to remove ?uid from the upper surface of the slide. 

[0048] Preferably the support projection is angled betWeen 
0 and 10 degrees to the horiZontal providing the apparatus 
With a ?uid removal region. This provides a gradient to 
promote ?uid ?oW. 

[0049] Preferably the Wicking means is Wicking posts. 

[0050] Preferably the Wicking posts are located at the ?uid 
removal region. 

[0051] In one form the Wicking means is adapted to extend 
across a signi?cant proportion of the Width of the substrate. 

[0052] In another form the present invention relates to a 
reaction apparatus adapted to locate a substrate having a 
surface containing a sample and cover having a surface 
forming a reaction chamber With the sample containing 
surface, including a cover engaging means adapted to 
change the volume of the reaction chamber. 

[0053] This promotes mixing of ?uid Within the reaction 
chamber. 

[0054] In one form the cover engaging means is a clamp 
ing mechanism adapted to clamp the cover to the substrate. 

[0055] In another form the present invention relates to a 
reaction apparatus having a separate substrate tray: 

[0056] the substrate tray adapted to hold a number of 
substrates and covers; 

[0057] at least one receiving station for receiving said 
substrate tray; 

[0058] a dispensing means for dispensing ?uid onto sub 
strates in the substrate tray 
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[0059] Wherein a reaction chamber is formed betWeen the 
substrate and cover, such that ?uid dispensed onto the 
substrates enters the reaction chamber. 

[0060] Preferably the reaction apparatus has a number of 
receiving stations, each station adapted to receive a substrate 
tray. 

[0061] Preferably the reaction apparatus has a controller 
Which alloWs the ?uid to be dispensed onto a substrate on 
one substrate tray independently of any other substrate tray. 

[0062] In another aspect, there is provided reaction appa 
ratus for receiving a substrate having a sample located in a 
sample region and a draining mechanism including Wicking 
means for draining ?uid from the substrate. 

[0063] In another aspect, there is provided a method of 
forming a reaction chamber on a slide in a reaction apparatus 
including: 

[0064] placing a cover having a cavity on a slide, forming 
a reaction chamber; 

[0065] 
tray; 

locating the cover and slide in a receptacle of a 

[0066] providing a receiving portion in the reaction appa 
ratus having a mount for each receptacle in the tray; 

[0067] loading the tray into a receiving portion of the 
reaction apparatus, Where the receiving portion of the reac 
tion apparatus locates the tray; 

[0068] 
[0069] 
[0070] In another aspect, there is provided an apparatus for 
loading multiple slides and covers including: 

releasably holding the cover to the slide; and 

releasing the tray from the slide and cover. 

[0071] a tray having a number of receptacles for slides and 
covers; 

[0072] a receiving portion for receiving trays; 

[0073] mounts for each receptacle located in the receiving 
portions; 

[0074] a clamp for each mount; 

[0075] Wherein When a tray having slides and covers is 
loaded into the receiving portion, each clamp holds the cover 
on the slide to locate the slide, and the tray drops from the 
slides so each slide is supported by the mount. 

[0076] In another aspect, there is provided a method of 
undertaking reactions on samples on slides involving mul 
tiple steps including: 

[0077] loading a ?rst holder having at least one slide into 
a reaction apparatus; 

[0078] scanning the slide to determine the multiple steps 
in the reaction to take place on the slide; 

[0079] determining Whether other holders have been 
loaded into the reaction apparatus; 

[0080] undertaking the multiple steps required on the at 
least one slide associated With the ?rst holder; 

[0081] When a second holder is detected, continue the 
steps in the reaction associated With the at least one slides in 
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the ?rst holder and then undertaking the at least one steps 
associated With the slides associated With the second holder. 

[0082] In another aspect, there is provided an apparatus for 
performing reactions on slides including: 

[0083] a tray having a plurality of receptacles adapted to 
support and locate slides and associated covers, 

[0084] receiving ports for the trays, the receiving por‘ts 
having mounts associated With each receptacle of the tray; 

[0085] a clamping mechanism for clamping the cover and 
slide in place; 

[0086] a ?uid draining means for draining ?uid from the 
reaction chamber formed betWeen the cover and slide; 

[0087] ?uid receptacles to alloW at least one ?uid to be 
placed on the apparatus; 

[0088] ?uid dispensing means to dispense ?uid onto the 
slides; 
[0089] Wherein once the tray is loaded, the slides and 
cover are clamped and the tray is moved so that the slides 
and covers are supported on the mounts, ?uid may be 
dispensed onto the slides by the dispensing means, and 
drained by the draining means. 

[0090] In another aspect, there is provided an apparatus for 
applying reagents to sample slides, including: 

[0091] 
[0092] a reader for reading identi?cation information on 
each of the slides; and 

[0093] a reagent rack for receiving reagent containers 
Which carry reagent to be deposited on the slides; Wherein 

[0094] the slides are provided on trays, Which are received 
in the associated ports such that each tray represents a 
separate batch of slides, to alloW for addition and removal of 
separate trays, for batch processing during operation of the 
apparatus. 

a plurality of ports for receiving the slides; 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0095] The invention is described, by Way of non-limiting 
example only, With reference to the accompanying draWings, 
in Which: 

[0096] 
[0097] FIG. 2 shoWs an example of a tray used With the 
reaction apparatus of FIG. 1; 

[0098] FIG. 3 shoWs the tray of FIG. 2 partially loaded 
into a receiving port of the reaction apparatus of FIG. 1; 

[0099] FIG. 4 shoWs an example of a reagent container 
rack and rack receiving Zone of the reaction apparatus; 

[0100] FIG. 5 shoWs a robotic arm and dispensing mecha 
nism of the reaction apparatus of FIG. 1; 

[0101] FIG. 6 shoWs slides and covers loaded onto sta 
tions of a reaction apparatus of FIG. 1; 

FIG. 1 shoWs an example of a reaction apparatus; 

[0102] FIG. 7 shoWs a cover loaded into a tray shoWn in 
FIG. 2; 

[0103] FIG. 8(a)-(c) shoWs a cover in three positions 
relative to a slide; 
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[0104] FIG. 9 shoWs a ?rst vieW of an engaging means for 
a cover in a receiving port of the reaction apparatus of FIG. 

1; 
[0105] FIG. 10 shoWs a schematic section of a reaction 
chamber formed betWeen a cover and a slide; 

[0106] FIG. 11 shoWs a Washing station for the reaction 
apparatus; 

[0107] FIG. 12 shoWs a station of a tray receiving port and 
Wicking means. 

[0108] FIG. 13 shoWs a cut aWay section of a cover 
mounted upon a slide; 

[0109] FIG. 14 shoWs a top vieW of a tray receiving port 
of the reaction apparatus of FIG. 1; 

[0110] FIG. 15 shoWs a cross section ofa slide and cover 
on a mount of a station; 

[0111] FIG. 16 shoWs a cutaWay vieW of sections of the 
slide, cover, and mount of FIG. 15; and 

[0112] FIG. 17 is a perspective vieW of a mixing station. 

DETAILED DESCRIPTION 

[0113] FIG. 1 shoWs an automated reaction apparatus 10 
having bulk reagent container receiving Zone 12, substrate 
tray receiving ports 14, a robotic arm 16 and a reagent rack 
receiving Zone 18. 

[0114] Bulk container receiving Zone 12 is adapted to hold 
a number of bulk reagent containers 20. These containers 20 
typically hold ?uids such as tris buffered saline, PBS, 
Citrate, EDTA, organic solvents, Waste reagents, deionised 
Water, and deWaxing solutions. The bulk reagent containers 
of the apparatus 10 hold 1 to 4 litres of ?uid. 

[0115] The robotic arm 16 is moveable along the guide 24, 
driven by motors (not shoWn) and controlled by a controller 
(not shoWn) such as a computer. As shoWn in FIG. 5 a 
dispensing means 26 is moveably mounted to arm 16, and 
includes a ?uid conduit such as pipette 28, for dispensing 
?uids. The pipette 28 is attached by tubing 29 to a pump (not 
shoWn) Which in this example is a motorised syringe pump 
capable of WithdraWing, holding and delivering an accurate 
volume of ?uid. The pipette 28 may be loWered When 
WithdraWing or dispensing ?uids, and raised When moving 
across the apparatus 10. A sensor 33 for reading bar codes 
is also included on the arm 16. 

[0116] The reagent rack receiving Zone 18 includes 4 rack 
mounts 30, rack locating clip 31 and a sensor 35 for 
detecting the mounting of each reagent rack 34, as best seen 
in FIG. 4. The reagent racks 34 each includes nine recep 
tacles 36, each adapted to receive a reagent container 39. 
The reagent racks 34 may be removed from the rack 
receiving Zone 18 When it is necessary to remove, re?ll or 
change a container 39. 

[0117] In FIGS. 1 and 3 there are three slide tray receiv 
ing ports 14 and each is adapted to hold a single slide tray 
15. 

[0118] The slide tray 15 (shoWn in FIG. 2) includes ten 
slide receiving means 37, in the form of apertures Which 
have support means 38. One or more substrates in the form 
of slides 1 may be placed into the slide tray 15, as shoWn in 




















