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(57) Abstract

Device for the carrying out of rapid diagnostic tests on samples of liquids, including a casing (1) enclosing a pad (3) for collecting
the liquid sample at one end and a porous strip, analysis reagent (2), visible through a window (7) in the casing (1), as well as an external
protective shell (4), also provided with a window (13) called shell (4) being movable on the envelope (1) between at least two positions:
a withdrawn position in which it leaves the porous strip (3) exposed for the collection of liquid samples and covers the window (7) of the
casing (1), and an advanced position in which it covers the porous strip (3) and places its window (13) in register with the window (7) of
the casing (1), for reading the result of the test.
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DEVICE FOR THE CARRYING OUT OF RAPID DIAGNOSTIC TRSTS ON
SAMPLES OF LIQUIDS

The subject of this invention is a device for the
carrying out of rapid diagnostic tests on samples of

liquids and in particular tests on urine samples on

immunochromatographic membranes, such as HCG Human
Chorionic Gonadotropin (pregnancy), FSH Follitropin
(identification of the follicular phase), LH Human

Luteotropin (identification of the fertile period) etc.

Various devices which allow the carrying out of the
above mentioned rapid tests are known, conceived for use
by unskilled persons.

Such devices essentially include a porous analysis
strip containing a predetermined quantity of reagent
which changes colour upon contact with the liquid to be
analysed in giving an almost immediate indication of the
test result.

The simplest devices consist of the porous analysis
strip only, with an absorbent end, which is soaked, for
example by immersion in the liquid to be analysed. Such
devices, even though simple and of low cost, turn out to
be unsuitable from a hygienic point of view as they
require direct contact with the user's hands, even after
immersion in the sample and necessarily require that the
sample be collected in a suitable container.

Therefore devices have been thought of which are
simpler to use and safer from a hygiene point of view
and which have an external protective casing for the
porous analysis strip and which allow the test to be

carried out by simple exposure to the sample, without
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this having to be collected.

One such device is described, for example, in EP-A-
653 639 and comprises a preolonged casing, made in two
halves, between which the porous analysis strip is
included together with a small absorbent pad, positioned
so as to protrude from one end of the casing. There is a
window on one of the two halves of the casing, through
which the result of the test can be read. This window is
situated near to the opposite end of the casing from the
one from which the absorbent pad protrudes. The device
is completed by at least an external protective hood
which is applied to the casing in such a way as to cover
the window during the taking of the 1liquid sample to
prevent the liquid from entering through the window and
thus prejudicing the test result. After the pad has been
soaked in 1liquid, the protective hood is removed from
the casing and placed on its other end so as to cover

the pad.

This device is of rather complicated construction,
and, being made 1in a variety of separate pieces,
therefore costly. It also requires particular care on
the part of the user who must necessarily use both hands
to place the hood at one end or the other at different
points in the test and this can include hygiene problems
with the possibility of contact of the sample with the
hands not being absolutelv excluded.

JP-0712467, JP-0712468, JP-07120465 and JP-07120466
describe devices of this same type and of different
conformations but all 1lacking any protection of the
reading window against contamination by the 1liquid

sample.
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An object of the invention is to supply a device

for rapid diagnostic tests on samples of liquids which
can be used simply and safely by unskilled persons and
which assures the maintaining of conditions of hygiene
during use.

Another object of the invention is to supply a
device which is relatively simple and of low cost.

A further object of the invention is to supply such
a device which can be manipulated with one hand only.

These objects are attained in the device according
to the invention which presents the characteristics
listed in the independent claims annexe.

Preferred versions of the device according to the
invention are coupled with dependent claims.

Substantially, the device according to a version of
the invention has a casing containing the porous
analysis strip and a liquid absorbent pad which
protrudes for a certain distance from its end. This
casing has at least one window and is housed in an
axially sliding external shell which is also provided
with a movable window to register with the window in the
casing.

In particular, the external shell is movable from a
backward position in which it leaves the pad uncovered
and closes the window in the casing below, to allow the
sampling of the liquid without risk of contamination of
the window, and a forward position in which it covers
the protruding pad and superimposes its window on the
one in the casing underneath to allow the result of the
test to be seen.

The user need therefore only slide the external
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shell after sampling the 1liquid, to cover the pad and

look at the test result; an extremely simple operation
which can be carried out with one hand and which allows
operation in conditions of maximum hygiene.
According to a variant version, the porous analysis
strip and the absorbent pad are carried by a sliding
cursor inside the containing casing and having a control
protruding from a longitudinal slot cut in the casing so
that it can be moved from a position of liquid sampling,
in which the pad protrudes from the casing, to a
position of reading in which the porous analysis strip
is in correspondence with the window in the casing. This
version further simplifies use of the device with one
hand only.
Further features of the invention will be clarified
by the detailed description which follows and which is
in a purely exemplary form and therefore not limited to
the versions shown on the attached drawings, of which:
Figure 1 is a plan view of a form of the device
according to the invention, with the pad
exposedqd;

Figure 2 1is a side view of the device of Figure 1;

Figure 3 is a plan view similar to the one in Figure 1,
with the pad covered and the window 1in
register;

Figure 4 1is an end view taken from the right-hand side
of Figure 1;

Figure 5 1is an exploded view of the device.

Figure 6 is an axonometric view of the assembled
device, without its external protective shell;

Figure 7 1is a plan view of a second form of the device
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accordingA to the invention, with the pad

exposed;

Figure 8 is a side view of the device of Figure 7;

Figure 9 is a plan view similar to that of Figure 7,
with the pad covered and the analysis strip in
the reading position, registered with the
casing window;

Figure 10 is an exploded view of the device in Figure 7

With reference to Figures 1 to 6, the device
according to the invention includes a casing or body 1,
enclosing a porous analysis strip 2 and an absorbent pad
3, which protrudes from one end, and a protective
external shell 4.

The casing 1 has a long form and consists of two
halves, one lower 5 and one upper 6, substantially equal
and fitting together so as to accommodate inside them,
the porous reagent strip 2, visible through an oval
window 7 situated in the upper half 6, and to press on
and off the pad 3, which is also of elongated shape and
which is in contact with the strip 2, of which it
constitutes a prolongation. To allow the exit of the pad
3, the walls of the two halves of the casing 1 have a
hollow space 8, at one end.

The casing or body 1 on the side opposite to the
pad 3 has a slight widening 9, creating a couple of
lateral spaces 10.

The external shell 4, has an opening 11 at one end
to insert the elongated casing 1 and another opening 12
at the other end (figure 4) for the passage of the pad
3.

An oval window 13, is placed on the upper side of
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the shell 4, with dimensions not less than those of the

window 7 on the casing 1 and which can be brought into
register with the latter to allow the reading of the
porous strip 2.

To allow the correct positioning of window 13 on
window 7 and to prevent the slipping off of the
protective shell 4 from the <casing 1, means of
reciprocal attachment c¢an be provided, achieved, for
example by a couple of lateral notches 15 cut in the
casing 1 and by corresponding flexible tongues 16 on the
internal walls of the shell 4, preferably in
correspondence with the opening 11. The flexible tongues
16 are oriented in such a way as when the casing 1 is
inserted in the shell 4, they bend and pass over the
notches 15, whereas when moved in the opposite
direction, they engage with the notches 15.

Naturally, there are other methods of fastening
between the casing 1 and the shell 4 which could be
used.

With reference now to Figures 1 to 3 in particular,
the functioning during use of the device according to
the invention is illustrated.

In the liquid sample collection phase, particularly
of urine, the device according to the invention is in
the arrangement shown in Figure 1, with the outside
shell 4 withdrawn on the casing or body 1, so as to abut
against the couple of lateral spaces 10 on the casing 1.
In this condition, the pad 3, protrudes from the device
and can so be used to collect the sample, either by
immersing it into a collection container or by placing

it directly in the patient's urine flow.
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In any case, the user's fingers which hold the

device at the opposite end from the pad 3 are well
distant from the collection area and are therefore well
protected.

In the same way, the window 7 in the casing 1, is
protected by the external shell 4, in eliminating all
risk that urine spray could directly reach the porous
strip 2 below.

Once the sample collection is completed, the user
slides the outside shell 4 on the casing 1, until the
flexible tongues 16 engage with the corresponding
notches 15.

In this condition, shown in figure 3, the pad 3 is
covered by the shell 4, thus avoiding contact with the
sample and possible drips outside and at the same time,
the window 13 of the shell 4 goes into register with the
window 7 of the casing 1 underneath, in making the
porous analysis strip 2 visible and upon which the test
result appears, shown in schematic form from line 20 in
Figures 3 and 6.

In the case that the test result is not directly
visible on the porous strip 2, but requires special
reading as occurs in some types 6f analysis, the device
according to the invention, in the condition shown 1in
Figure 3, is taken to the reading machine, to Dbe
considered as known.

Both the casing 1 and the shell 4 are conveniently
made in plastic material, polystyrene for example, and
the two halves 5 and 6 of the casing 1 can be joined

together in any way, even by welding, ultrasonic welding

for example.
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It can be furthermore foreseen that the pad 3 is

mainly or completely housed in the casing 1 and is
accessible to be soaked in liquid through holes made in
the casing.

From what has been written above, the advantages of
the device according to the invention appear evident and
it can also be operated with one hand. To facilitate
this, grips can be provided on the casing 1 and/or on
the outside shell 4. For example a finger hold can be
provided on the casing 1 and/or a couple of lateral
incisions with curved profile on the outside shell 4 or
on the casing 1.

The outside shell 4 can be longer than shown in the
attached Figures, so as to allow an intermediate
position between the two shown in Figures 1 and 3,
position in which the shell 4 covers both the pad 3 and
the window 7 of the casing 1.

The version of Figures 7 to 10 is now described, in
using the same reference numbers as in the previous
version to distinguish between equal or similar parts.

Substantially, in this version, the porous analysis
strip 2 and the absorbent pad 3 are supported by a
cursor 30, moveable axially inside the casing 1, from a
position in which the pad 3 protrudes from the casing to
allow the collection of the sample liquid (Fig. 7), to a
position in which the pad 3 is covered by the casing 1
and the analysis strip 2 is 1in correspondence with the
window 7 in the casing to allow reading. Movement of the
cursor 30 is by means of a control 31, protruding
through a longitudinal slot 32 in the casing 1.

During the collection of sample liquids (Fig. 7),
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an impermeable film 33 applied to the cursor 30 (Fig.

10), provides tightness beneath the window 7, to prevent

any liquid infiltrations.
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CLAIMS
1. Device for the carrying out of rapid diagnostic
tests on liquid samples, comprising a casing (1)

enclosing a pad (3) for the collection of liquid samples
at one end and a porous analysis strip (2), on which the
test result can be read through at least one window (7)
in the said casing (1), as well as an external shell (4)
also with at least one opening (13) and movable on the
casing (1) between at least two positions: a withdrawn
position in which it leaves the said pad 3 exposed and
covers the said window (7) in the casing (1), and an
extended position in which it covers the said pad (3),
with its window (13) 1in register with the said window
(7) of the casing (1).

2. Device according to claim 1, characterized by the
fact that means are foreseen for the correct positioning
of the said shell (4) with respect to the said casing
(1) in at least two positions, withdrawn and extended.

3. Device according to claim 2, characterized by the
fact that the said means for the correct positioning of
the shell (4) in the withdrawn position comprises a
couple of lateral incisions (10) made on the casing (1)
against which is placed an open end (11) of the shell
(4) through which the casing (1) is inserted.

4, Device according to the invention, characterized by
the fact that the said means of positioning the shell
(4) in the said extended position includes a couple of
lateral notches (15) in the casing (1) which engage
flexible tongues (16) in the shell (4), or vice versa.

5. Device according to any of the previous claims,
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characterized by the fact that the said porous strip (2)

and said pad (3) are disposed in alignment between
themselves and are in contact with each other.

6. Device according to any of the previous claims,
characterized by the fact that the said pad (3)
protrudes at least partially from a corresponding end of
the casing (1) and can be inserted into a terminal
opening (12) of the shell(4) opposed to the said opening
(11).

7. Device according to any of the previous claims,
characterized by the fact that the said casing (1) 1is
made in two halves (5) and (6) which can be joined
together.

8. Method of using the device for rapid diagnostic
tests on samples of 1liquids according to any of the
previous claims, in which the said device is held by the
user with the shell in the said withdrawn position, so
that the said pad (3) can collect the urine sample,
after which the said shell (4) 1is moved to the said
extended position to allow the reading of the test
result through the superimposed windows (13), (7).

9. Method according to claim 8, in which the shell (4)
before being brought into the withdrawn position for the
collection of sample 1liquid, 1is in an intermediate
position in which it covers both the said pad (3) and
the said window (7) of the casing (1).

10. Device for carrying out rapid diagnostic tests on
samples of liquids, comprising a casing (1) enclosing a
pad (3) for the collection of the liquid sample at one
end and a porous strip, analysis reagent (2) on which

can be read the test result through at least one window
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(7) in the said casing (1), characterized by the fact

that the said sample (3) and said analysis strip (2) are
carried by a cursor (30) sliding inside the casing (1)
between a position in which the pad (3) protrudes from
the casing (1) and the said porous analysis strip (2) is
placed in correspondence with the said window (7) in the
casing (1) to allow reading.

11. Device according to claim 10, characterized by the
fact that the said cursor (30) has a control (31)
protruding through a 1longitudinal slot (32) in the
casing (1).

12. Device according to claims 10 and 11, characterized
by the fact that an impermeable film (33) is foreseen on
the said cursor (30) and which provides tightness
beneath the said window (7) in the casing (1) whe:n the
said pad (3) 1is protruding from the casing to collect

the liquid sample.
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