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(57) Abstract: An aspirator, such
as a saliva ejector, and a method
of manufacturing of said aspirator,
comprising a tube with an open first
end to be connected with a suction
device, and a second end having
through first and second inlet slots, is
provided. The inlet slots are formed
in the wall of the tube, and the ribs
formed by the wall between adjacent
inlet slots are interconnected by a ring
at said second end formed by the tube.
The invention also provides a method
of manufacturing the aspirator as a
unitary body by injection molding.
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ASPIRATOR

Field of the Invention

This invention pertains in general to the field of
aspirators, such as saliva ejectors, suitable for ejection
of saliva and particulate material in dentistry. More
particularly the invention relates to an aspirator, such as
a saliva ejector, and a method of manufacturing of such an
aspirator, comprising a tube with an open first end to be
connected with a suction device, and a second end having
through inlet slots, wherein said inlet slots are formed in
the wall of the tube, and that ribs formed by the wall
between adjacent inlet slots are interconnected by a ring

at said second end formed by the tube.

Background of the Invention

During dental treatment a saliva ejector is usually
used to suck saliva, blood and particulate material arising
from dental procedures. A saliva ejector is of course also
used to discard other fluids used to rinse the oral cavity
in connection with said treatments.

The most commonly used saliva ejector includes a
disposable barrel mounted on the suction tube and forming
vacuum releasing slots to prevent the soft parts of the
oral cavity from blocking the saliva ejector.

The vacuum releasing effect prevents soft tissue of
the oral cavity from blocking the saliva ejector at the
slots. However, the soft tissue of the oral cavity has an
enormous ability to mould itself, and it is not impossible
that all slots may be blocked by soft tissue. Furthermore,
said assembly is accompanied by other characteristics that
retard the work of the dentist. Since the slots of the
barrel in the saliva ejector according to the prior art are
narrow, the barrel has to be demounted from the suction
tube every time particulate material needs to be discarded

from the oral cavity. This is a cumbersome and seemingly
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unnecessary manoceuvre for the dentist or the assisting
nurse. Thus, the barrel of the prior art saliva ejector
needs to be removable, which presents another adverse side
effect of the prior art saliva ejector, namely the risk of
dropping the barrel in the oral cavity, which may lead to
severe complications if the barrel enters the respiratory
system.

A problem conferred to the manufacturing of
aspirators, such as saliva ejectors, is that the skilled
artisan wants to keep the effective suction area as small
as possible, while still providing a sucking action in
connection to the oral cavity isolated from the soft tissue
in the oral cavity. If the suction area becomes too large
the sucking action becomes inferior, and if the sucking
action not is isolated from the soft tissue in the oral
cavity the aspirator gets clogged.

SE 528,535 discloses an aspirator comprising a tube
with an open first end to be connected with a suction
device, and a second end having through inlet slots,
wherein said inlet slots are formed in the wall of the
tube, and that ribs formed by the wall between adjacent
inlet slots are interconnected by a ring at said second end
formed by the tube. However, the inlet slots, even though
directed axially with regard to the lumen of the aspirator,
thereby extending the suction area away from the soft
tissue of the patient, may only provide sucking action as
far away from the soft tissue in the oral cavity as the
inlet slots extend axially from said second end.

Furthermore, the saliva ejectors according to the
prior art have been manufactured in two pieces, a barrel or
mouthpiece and a suction tube, since it was believed that
it was impossible to manufacture these saliva ejectors in
one piece, including vacuum releasing slots, by injection
molding. This opinion was based on the belief that it would

be impossible to eject the injection molded saliva ejector



10

15

20

25

30

WO 2008/113670 PCT/EP2008/052492

from the mold, due to too strong adherence between the mold

and the molded piece.

Summary of the Invention

Accordingly, the present invention seeks to mitigate,
alleviate or eliminate one or more of the above-identified
deficiencies and to provide an improved aspirator of the
kind referred to. For this purpose the aspirator of this
kind according to claim 1, is characterized in that at
least two of said inlet slots differs in axial extension
from the second end.

Advantageous features of the invention are defined in

the dependent claims.

Brief Description of the Drawings

These and other aspects, features and advantages of
which the invention is capable of will be apparent from the
following description of illustrative embodiments of the
present invention, reference being made to the accompanying
drawings, in which

Fig. 1 is a perspective view of an aspirator
according to one embodiment of the present invention,

Fig. 2a is a cross section of a second end of an
aspirator according to one embodiment of the present
invention,

Fig. 2b is a perspective view of a second end of an
aspirator according to a second embodiment of the present
invention, and

Fig. 3 is a front view of an aspirator according to

the present invention.



10

15

20

25

30

35

WO 2008/113670 PCT/EP2008/052492

Description of embodiments

The following description focuses on embodiments of
the present invention applicable to an aspirator, such as a
saliva ejector. However, it will be appreciated that the
invention is not limited to this application but may be
applied to many other technical fields including for
example surgery procedures, manufacturing procedures of
electronics, vacuum cleaning, devices adapted for blood
suction in surgical procedures etc.

According to Fig. 1, an aspirator is provided
comprising a suction tube 10 with an open first end to be
connected with a suction device and a second end having six
through inlet slots 1la and 11lb, extending axially along
the length of the tube 10. The inlet slots l1lla and 11b are
formed in the wall of the tube.

The inlet slots l1lla and 1llb present the aspirator
according to the invention with vacuum release
characteristic in that at least one slot probably is in
connection with the central passage, or lumen, of the tube.
Also, slots 1la and 1lb discard saliva etc. from the oral
cavity of the patient during use.

Adjacent to the inlet slots l1lla and 1l1lb six ribs 12
are formed by the wall of the suction tube. These ribs 12
are connected by a ring 13.

In other embodiments of the present invention the
number of inlet slots 1lla and 11lb and ribs 12 may vary
accordingly.

The opening of the ring 13 in the embodiments of the
present invention provides the embodiments of the present
invention with the possibility to evacuate particulate
material from the oral cavity, without detaching the barrel
from the suction tube while still presenting a vacuum
releasing property.

As shown in Figs. 2a and 2b the inlet slots,

comprising first inlet slots lla and second inlet slots
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11b, extends axially from the opening of the aspirator,
such as axially from the ring 13. Thus, at least one first
inlet slot 1la and at least one second inlet slot 11b
differs in axial extension from the second end of the
suction tube 10. The axial extension of the first inlet
slots 1lla is greater than the axial extension of the second
inlet slots 11b in the direction towards the first end of
the suction tube 10. In this way sucking action may be
accomplished as far away from the soft tissue in the oral
cavity as the first inlet slots lla extend. Every other
inlet slot is a first inlet slot 1la and the others are
second inlet slots 1lb. In this way the aspirator may
provide sucking action in the extension of the first inlet
slots 1lla evenly distributed around the circumference of
the aspirator. Thus, the sucking action may be provided in
a greater distance from said second end of the suction tube
10, while still providing a combined suction area allowing
for satisfactory suction action.

To increase the vacuum releasing action of the second
inlet slots 11lb, tracks 14 are provided in the axial
extension of the second inlet slots 1lb, which is
illustrated in Figs. 2a and 2b. The extension of tracks 14
may be the same as the extension of the first inlet slots
1lla. The tracks 14 provide an aid in respect of vacuum
release for the second inlet slots 1llb, in the same axial
extension as the first inlet slots 1lla. These tracks 14
improve the accessibility of the surrounding air to the
second inlet slots 1llb, whereby the vacuum releasing
ability of the second inlet slots 11b is improved.

Fig. 3 illustrates a front view of the aspirator
according to the present invention, wherein it is disclosed
how the lumen of the aspirator extends through the ring 13,
and how the six inlet slots l1lla and 11b, and thereby also
the tracks 14, are arranged alternatingly between the ribs
12.
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In another embodiment of the present invention the
opening of the ring 13 has a diameter or size that is
similar to the diameter or size of the central channel or
lumen in the suction tube. This feature provides this
embodiment of the present invention with the possibility to
evacuate particulate material, such evacuation being
limited only by the size of the lumen of the suction tube.

In still another embodiment the aspirator of the
present invention is bent into a suitable form, to allow
the aspirator to be placed in a sucking position in the
mouth hanging on the lower jaw. This embodiment presents
the advantage of relieving the dentist or the assisting
nurse of holding the aspirator in a saliva sucking position
during dentistry.

It has now surprisingly been discovered that the
aspirator according to the present invention may be
manufactured in one piece by injection moulding of a
suitable material contrary to the learnings according to
the prior art.

The aspirator tube according to the embodiments of
the present invention is injection molded as a unitary body
in a molding tool forming the aspirator tube 10 and
including a mold insert forming the lumen of the tube, and
a die forming the inlet slots, the mold insert and the die
being mutually engaged to form the ring 13 interconnecting
the ribs 12 between adjacent inlet slots lla and 11b.

The die according to above is supplied with ridges in
the end of the die. Some of these ridges are of a height
corresponding to thickness of the wall of the tube 10, thus
being responsible for the forming of inlet slots 1lla and
11b, and have an axial extension corresponding to the axial
extension of inlet slots 1la and 11lb, respectively, and
some of these ridges, i.e. those continuing from the ridges
responsible for forming inlet slots 1l1lb, are of a height

corresponding to the depth of tracks 14. This results in



10

15

20

25

30

WO 2008/113670 PCT/EP2008/052492

that the ridges will be located adjacent to the outer
surface of the mold insert during said injection molding.
Thereby, the aspirator according to the present invention
is formed, and said aspirator will easily be ejected from
the die.

It is also possible to use a die and/or a mold insert
with slightly angled walls. This embodiment presents an
aspirator tube with decreasing circumference in the
direction towards the end having the through inlet slots.
This aspirator will be even more easy to eject from the
die.

In yet another embodiment of the present invention
the aspirator tube is injection molded of a thermoplastic.

The skilled artisan is capable of determining what
kind of materials that are suitable for injection moulding
of the aspirator. Nevertheless, some examples of such
materials may be mentioned: poly vinyl chloride (PVC),
epoxy, polyvinylacetates, polylacticacids,
polyhydroxyalkanoates, polyesters, polycaprolactone,
polyvinylalcohol, polypropylene, polycarbonates,
polyurethanes, polyethers, polyamides, polyacrylonitriles,
polystyrenes, protein based plastics, and other
biocompatible polymers.

Although the present invention has been described
above with reference to specific illustrative embodiments,
it is not intended to be limited to the specific form set
forth herein. Other embodiments are possible within the

scope of the appended claims.
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CLAIMS

1. Aspirator, such as a saliva ejector, comprising a
tube (10) with an open first end to be connected with a
suction device, and a second end having through inlet slots
(11) ,wherein the inlet slots (lla, 1llb) are formed in the
wall of the tube (10) and extending axially along said tube
(10), and that ribs (12) formed by the wall between
adjacent inlet slots (lla, 1lb) are interconnected by a
ring (13) at said second end formed by the tube (10), ¢ h a
racterized in that said inlet slots (lla, 11b)
comprises at least one first inlet slot (lla) and at least
one second inlet slot (1lb) that differs in axial extension

from the second end.

2. The aspirator according to claim 1, comprising at
least two first inlet slots (lla) and at least two second
inlet slots (11lb), wherein every other inlet slot is a
first inlet slot (lla) when there is an even number of
inlet slots (lla, 11b).

3. The aspirator according to claim 1 or 2, further
comprising a track (14) on the outside of the tube (10),
extending axially from said at least one or two second
inlet slots (11b).

4. The aspirator according to any of claims 1 to 3,
wherein the opening of the ring (13) is as large as the

lumen of the suction tube (10).

5. The aspirator according to any of claims 1 to 4,

which is made by injection moulding.

6. A method of manufacturing the aspirator according

any of claims 1 to 5,
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characterised in that

the aspirator tube is injection molded as a unitary
body in a molding tool forming the aspirator tube (10) and
including a mold insert forming the lumen of the tube (10),
and a die forming the inlet slots (1la, 11b), the mold
insert and the die being mutually engaged to form the ring

(13) interconnecting the ribs (12) between adjacent inlet
slots (lla, 1l1lb).
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