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Device for holding a substrate

The present invention relates to a device for holding
a substrate.

In PCT/US00/24855 of the same applicant an analytical
test device is described made as a laminated array-membrane
having upper and lower layers of plastic material and an inter-
mediate strip of aluminium oxide. A plurality of areas of the
strip of aluminium oxide are exposed by providing circular
openings in the upper and lower layers. A drop of sample fluid
is disposed in each of the areas and the sample fluid is trans-
ported through the capillary channels of the strip of aluminium
oxide to perform an assay of the sample fluid by means of bind-
ing substances present in the capillary channels of the alumin-
ium oxide strip.

The present invention aims to provide a device for
holding a substrate during performing an assay allowing to im-
prove the range of sample fluid volumes which can be accommo-
dated by the analytical test device or substrate.

According to the invention the device is character-
ized by upper and lower plates adapted to receive the substrate
sandwiched in the interface between the plates, each plate hav-
ing at least one opening with a projecting rim surrounding the
opening and directed away from the interface, wherein the open-
ings in the upper and lower plates are at least partially
aligned in the sandwiched position of the plates.

By means of this device the substrate can be handled
in an easy manner. Moreover, the opening or openings in the up-
per and lower plates surrounded by the projecting rings allow
for a larger range of sample fluid volumes to be accommodated
for performing an assay.

In a preferred embodiment each opening in the lower
plate is provided with a shielding member partially shielding
the opening of the lower plate. In this manner a real time
reading of the substrate is possible when the sample fluid in
each of the openings is transported to the lower side of the
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substrate as the sample fluid is largely screened by the
shielding member avoiding any background signal caused by free
label in the sample fluid.

The invention will be further explained by reference
to the drawings showing an embodiment of the system of the in-
vention.

Fig. 1 shows a perspective view of an example of the
substrate to be used in a device of the invention.

Fig. 2 shows a perspective view of an embodiment of
the device of the invention.

Fig. 3 shows a cross-section of the device of fig. 2
through one of the openings with projecting rim, wherein the
substrate of fig. 1 is sandwiched in the interface between the
upper and lower plates of the device.

Fig. 1 shows by way of example an analytical test de-
vice or substrate 1 which is made as a laminated array-membrane
comprising upper and lower outer layers 2 and an intermediate
strip of aluminium oxide. The outer layers 2 are provided with
four openings 3, the openings 3 of the upper and lower layers 2
being aligned. In this manner the strip of aluminium oxide is
exposed at four areas or wells 4. The strip of aluminium oxide
comprises a large number of through-going capillary channels
oriented mainly perpendicular to the upper and lower surfaces
of the strip. The capillary pressure of the channels is very
high. In a practical embodiment of the substrate 1, the chan-
nels in the strip of aluminium oxide may have a spacing of ap-
proximately 150-200 nm, wherein a binding substance is bound to
the substrate in groups of channels at a spacing of 200 um. A
group of channels can be indicated as a dot or dot area. Each
area 4 of the substrate 1 may have approximately 400 dots. For
a further description of the substrate reference is made to the
above-mentioned international patent application
PCT/US00/24885. It will be understood that the number of ex-
posed areas of the substrate, the number of dots and the dimen-
sions are mentioned by way of example only and may be varied as

desired.
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Figs. 2 and 3 show a device for holding the substrate
1 during performing an assay. The device 5 comprises upper and
lower plates 6,7, wherein in the embodiment shown each plate
6,7 is provided with an array of four openings 8,9. The upper
and lower plates 6,7 are made of a suitable plastic material in
an injection moulding process for example. As shown in figs. 1
and 2 the upper and lower plates 6,7 are adapted to receive the
substrate 1 sandwiched in the interface 10 between the plates
6,7. In the sandwiched posgition of the plates 6,7, the openings
8,9 are partially aligned, wherein the axes of openings 9 in
the lower plate 7 are staggered with respect to the axes of
openings 8 in the upper plate 6.

Each opening 8 of the upper plate 6 is surrounded by
an upwardly projecting rim 11 and each opening 9 in the lower
plate 7 is surrounded by a downwardly projecting rim 12. In the
embodiment shown, the openings 8,9 are circular and the rims
11,12 are made as cylindrical structures.

As described in the above-mentioned international pat-
ent application PCT/US00/24885, a sample fluid disposed within
the upper cylindrical structures 11 will pass through the cap-
illary channels of the strip of aluminium oxide under an appro-
priate pressure difference over substrate 1. The cylindrical
structures 11 allow for a larger range of sample fluid volumes
to be accommodated.

In the device shown in the figs. 2 and 3, each opening
9 in the lower plate 7 is provided with a shielding member 13
partially shielding the opening 9. Each shielding member 13 has
a wedge-shaped cross-section in the embodiment shown having a
preferably flat upper surface 14 inclined with respect to the
interface 10 of the plates 6,7. In this manner a fluid passing
through the capillary channels will gradually contact the upper
surface 14 from the left to right according to the cross-
section of fig. 3 thus avoiding enclosing of air bubbles. The
angle of inclination of the upper surface 14 of the shielding
member 13 is preferably at least 5°.

As can be seen in fig. 3 in particular, the staggering

of the lower openings 9 with respect to the upper openings 8
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allows for a complete screening of the openings 9 if the device
5 is viewed from the top side. In this manner a real time read-
ing of the areas 4 of the substrate 1 is possible when the sam-
ple fluid is fully transported to the lower side of the sub-
strate 1. Any background signal caused by free label in the
sample fluid under the substrate 1 is avoided.

The shape of the shielding member 13 with the inclined
upper surface 14 further improves the mixing of the sample
fluid during transporting the sample fluid through the capil-
lary channels of the substrate 1.

The invention is not restricted to the above-described
embodiment which can be varied in a number of ways within the

scope of the claims.
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CLAIMS

1. Device for holding a substrate, characterized by up-
per and lower plates adapted to receive the substrate sand-
wiched in the interface between the plates, each plate having
at least one opening with a projecting rim surrounding the
opening and directed away from the interface, wherein the open-
ings in the upper and lower plates are at least partially
aligned in the sandwiched position of the plates.

2. Device according to claim 1, wherein the openings
are circular and the projecting rims are cylindrical struc-
tures.

3. Device according to claim 1 or 2, wherein each open-
ing in the lower plate is provided with a shielding member par-
tially shielding the opening of the lower plate.

4., Device according to claim 3, wherein each shielding
member has an upper surface inclined with respect to the inter-
face of the plates.

5. Device according to claim 4, wherein the angle of
inclination of the upper surface of the shielding member is at
least 5°.

6. Device according to any one of claims 3-5, wherein
the opening(s) in the lower plate is (are) staggered with re-
spect to the openings in the upper plate, wherein the shielding
member (s) in the lower plate openings fully shield the lower
plate opening(s) with respect to the upper plate openings.

7. Device according to any one of claims 3-6, wherein

the shielding member (s) have a wedge-shaped cross-section.
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Fig. 3
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