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A suction device such as a dental aspirator or sucker

The present invention relates to suction devices of
the kind disclosed in the preamble to the following main
claim and which are used as dental aspirators or saliva
suckers, the latter being‘used in surgical operations.

The invention primarily relates to an iﬁproved

dental aspirator.

With dental aspirators it is a desire to dry out
the area in question as effectively as possible, which
signifies that the suction orifices of the aspirator must
be as close. as possible to the mucous membrane without
being clogged by it.

At the present time, two main types of dental aspi-
rators are used in practice, both comprising a plastic
tube with an interiorly situated metal wire making it
possible to bend the tube to a desired shape. In one type,
a part of the tube is bent into a spiral running out into
a bent portion, which in turn merges into a wishbone--
shaped portion. The bent porfion is intended to be pressed
down with its underside égainst the mucous membrane, there
being-a plurality of suction orifices made in the upper
side of the tube portion. Since the suction orifices open
out at the surface of the cylindrical tube, there is great
risk that they can be clogged by the mucuous membrane, if
the dental aspirator is not placed in the right way in the
oral cavity. It is thus necessary now and again to check
that the aspirator has not altered its position so that
the suction orifices have become closed off. Another draw-
back with the known dental aspirator is that its end at
the termination of the spiral is open, and this results in
sucking-in a quite substantial quantity of leakage air,
which reduces the suction ability of the aspirator at the
suction orifices. Furthermore, the known dental aspirator
is relatively expensive, and with regard to the fact that
it is only used once, the cost per year for dental aspi-
rators of this type for a dental practice is rather high.

A further drawback with the known dental aspirg
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is that it offers relatively severe resistance %o bending,
which can be troublesome when it is to be formed to suit
the current area in the oral cavity. Since its-shape is
maintained with the aid of the bent metal wire, the aspi-
rator will not adjust by itself to the oral cavity, since
the bending resistance is too great for such adjustment,
which results in that the aspirator can sometimes feel un-
comfortable for the patient if it does not fit sufficiently
well and therefore presses against certain spots in the
oral cavity.

The other type of the most usual dental aspirators
also comprises a flexible plastic tube with an interiorly
situated metal wire. In this case there are ﬁo suction
orifices in the tube. The end of the tube is instead pro-
vided with a suction head which has slit-shaped suction
orifices. Since the slits are relatively long in the axial
direction, .it is sometimes necessary to press the suction
head downwards relatively heavily against the mucous
membrane so that as much as possible of the suction ori-
fices will be placed under the saliva level in the oral
cavity. In some cases, this downward pressure can be pain-
ful for the patient. This aspirator also has the drawback
that the slits open out at the suction head surface and
can easily be clogged by the ambient mucous membrane.

The object of the present invention is therefore to
provide a dental aspirator the suction orifices of which
are disposed such that they are practically completely
prevented from being clogged by the mucous membrane.

This is achieved with a dental aspirator which, in
accordance with the invention, has the characterizing
features defined in the following claims.

The dental aspirator in accordance with the inven-
tion comprises a plastic tube which, at least at one
portion along its length, is provided with a plurality of
mutually separated ridges or similar protuberances, pre-
ferably extending around the circumference of the tube

while forming grooves or depressions between the ridges.
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At least one such portion of the tube is provided with a
plurality of suction orifices therein, at least at the
bottoms of the grooves, and distributed along the length
of the grooves. The size or diameter of the orifices is
preferably less than half the depth of the groove, in such
a case, so that the suction orifices at the bottoms of the
grooves are well-protected against clogging by the mucous
membrane.

In a preferred embodiment of the invention, the
plastic tube is provided with corrugated portions formed
with bellows-like folds to obtain the ridges, the suction
orifices being made at least at the bottoms of the grooves
betweeﬁ the folds. The folds are suitably made with sides
of different extension, so that the short sides can snap
in under the long sides when pressing together the bellows-
like portion in a manner known per se, e.g. according to
the U.S. patent 3 409 224, With such folding, the respec-
tive folded and compressed portions may be bent into dif-
ferent shapes without any great resistance, the bent
portion afterwards remaining in the selected form. This
brings with it great possibilities of providing different
types of dental aspirators in accordance with the invention
by providing the plastic tube with a plurality of such
folded- portions. One or some portions thus serve only to
enable changing the shape of the aspirator, and are there-
fore not provided with suction orifices, while other
portions form suction sections and are therefore provided
with said suction orifices. Another advantage with-this
folding is that when the folds are pressed together in a
certain area, the distance between the sides of the bellows-
like folds will be relatively small, i.e. the width of the
grooves has been decreased. The suction orifices are |
especially well-protected at the bottom of such a cramped
groove, which signifies that particles obtained in dental
treatment and other operations, for example, cannot force
their way through the narrow spaces between the folds and
up to the suction orifices. The folds therefore function as
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a kind of filter in certain areas of the folded portions.

In all the embodiments, the inner end of the tube is
preferably closed off, while its outer end is connected to
a source of suction. The whole suction effect thus goes to
the suction orifices.

When in use, the grooves between the folds will form
annular channels lying free from the mucocus membranes
lying on either side of the tube and under its bottom side.
Saliva can thus run down along the mucous membrane on both
sides of the folded portion of the dental aspirator, sub-
sequently running down into the annular channels, where the
suction orifices in the bottom of the grooves suck up the
saliva. ’

Practical tests with the preferred embodiment having
the above-mentioned bellows-like folds have shown that it
is possible to dry out an area in the oral cavity in a way
which is not possible with dental aspirators hitherto
known.

' The dental aspirator in accordance with the invention
is’ practically completely safe with regard to avoiding
clogging of the suction orifices. With the bellows-like
folds, the aspirator can be very easily bent to the desired
shape, and it also adjusts itself to the appropriate spaces
in the cral cavity without any appreciable resistance. It
is comfortable for the patient since it practically does
not give rise to any pressure or stresses in the oral
cavity. Furthermcre, it can be manufactured to a consider-
ably lower price than the known dental aspirators mentioncd
above. A still further advantage is that the aspirator in
accordance with the invention takes up small storage space,
since it can be delivered as a straight tube which is kent
to the desired shape before use.

These and other distinguishing details and advantages
of the invention will now be explained in detail in the
following description of some suitable embodiments of the
dental aspirator in accordance with the invention.

Fig. 1 is a schematic view of an embodiment of the
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aspirator in accordance with the invention,

Fig. 1A illustrates the aspirator in a position of
use,

Fig. 2 schematically illustrates a second embodi-
ment of the asbirator for sucking off saliva in the area
on the inside and outside of a row of teeth according to
Fig. 2A,

Fig. 3 illustrates a modification of the aspirator
in Fig. ‘1,

Fig. 3A shows the aspirator of Fig. 3 in a position
of use,

Fig. 4 is a partial section along the line 4-4 in
Fig. 1A and illustrates on an enlarged scale how the
suction orifices lie protected in the extended position of
the bellows-like folds at the bottoms of the grooves,

Fig. 5 is the same partial section as in Fig. 4 but
with the folds pressed together so that the suction
orifices are even more protected,

Fig. 6 is a cross section along the line 6-6 in
Fig. 4 and shows a plurality of suction orifices distri-
buted along the periphery of the grooves, and

Fig. 7 is a section along the line 7-7 in Fig. 23,
showing how the two suction tube portions can receive
saliva and suck .dry. e

The dental aspirator in the examples shown is made
from plastic tube 10, e.g. polyethylene or polystyrene. The
outside diameter of the tube may be within the range of
3-15 mm, depending on the field of use. In the example
shown, the diameter is about 6 mm, which has been found
suitable for dental aspirators.

The wall thickness of the tube may be within the
range of 0.1-0.3 mm. In the example shown the wall thick- °
ness is about 0.2 mm. .

The inner end 11 of the tube is closed off. In Fig.
1 the end of the tube is flattened out and welded to form
a lug 12 in which there is a hole 13 for enabling the
insertion of the tube 10 in the way illustrated in Fig. 1Aa.
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In Fig. 3 the inner end of the tube is closed off
with a plug or formed into a rounded-off closed end 14.

All according to the field.of use of the dental
aspirator, the tube can be corrugated along the major por-
tion of its length, or it can have a plurality of corrugated
portions separated by smooth cylindrical poriions, the
corrugations providing desired ridges and grooves situated
therebetween.

In Fig. 1, a bellows-like portion is denoted by the
numeral 15. As will be seen from the detail sections in
Figs. 4, 5 and 6, the bellows-like corrugations are made
with alternatingly differently wide sides, i.e. narrow
sides 16 and wide sides 17. At the inner edges of the sides
they are joined via a hinge joint 18, and at the ocuter
edges via a hinge joint 19. Grooves 20 are formed between
the sides. "

The bellows-like folds are shown in an extended
position in Fig. 4, and in a compressed position in Fig. 5.
On being pressed together, the narrow sides snap over a ’
middle position to a'position_unaer the wide sides. If a
conpressed portion is then bent, it will remain in the bent
position. The resistance to bending is relatively small in
the embodiment illustrated, where the depth of the grooves
is approximately half the distance between the hinge joints
18 in Fig. 4, i.e. about 1 mm.

The width of the wide sides 17 is about 1.5 times
that of the narrow sides 16, and the angle between the wide
and the narrow sides at the hinge joint 19 in Fig. 4 is
about 90°.

With the aid of the corrugated portions in question,
different types of dental aspirators can be provided from a
straight tube with corrugated portions. The tube can be
quickly bent with little resistance into the desired shape
and fitted to the current area in the oral cavity, where
the tube is further formed to the best shape by the tube
adjusting itself to the existing space. The tube will thus

feel comfortable to the patient simultaneously as it lies
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along the bottom of the cavities which are to be sucked
dry.

To enable sucking away saliva, at least one of the
corrugated portions is provided with a plurality of suction
orifices 21, at least at the bottoms of the grooves. As
will be seen from Figs. 4 and 5, the suction corifices are
located at the bottoms of the grooves and are then suitably
made through the hinge joints 19 or adjacent thereto in the
wide sides 17. These orifices will then be disposed so that
they are protected from being clogged by the mucous
membrane 22, indicated by a chain-dotted line.

The grooves 20 will be covered by the mucous mem-
brane 22, at least along a part of their periphery. Saliva
can however run down along the sides of the membrane, zs
will be seen from Fig. 7, and down into the grbove 20 where
it is sucked off through the suction orifices 21.

It is naturally not necessary for the tube only to
be provided with suction orifices at the bottoms of the
grooves 20. Further orifices can be provided, if so
desired, in the wide and narrow sides for certain purposes,
but in most cases the best suction effect is achieved
without these further orifices.

As a rulc, the suction orifices 21 are substantially
equal in size and usually consist of small holes with a
diameter which is less than half the width of the wide
sides.

Instead of suction orifices 21 with a round shape, it
is possible to use elongated or slit-like suction orifice
openings, however. .

The corfugation shown in Fig. 4 can be pressed to-
gether as is shown in Fig. 5. In this position there are
obtained narrow grooves 20a which make it difficult for
solid particles to reach up to the suction orifices. The
groove 20a thus functions as a strainer or filter.

The illustrated embodiments of a dental aspirator in
accordance with the invention meet the demands placed on a

dental aspirator to a high degree, csince they are consider-
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ably cheaper to manufacture than the known dental aspirators
mentioned above and are easy to form to a desired shape,
the tube also being able to adjust itself relatively easily .
to the current space in the oral cavity. Certain ccrrugated
5 portiors can be provided with suction orifices which lie
well-protected against clogging by the mucous membrane and
therefore enable effoctive drying-out of the operation area.
The three embodiments in Figs. 1, 2 and 3 cover the needs
usually found in practice.
10 The dental aspirator 22 in Fig. 1 has a corrugated
portion 15 with suction orifices and a corrugated portion
23 without such orifices, where the portion 15 according to
Fig. 1A can be bent into a larger or smaller triangle 24.
The portion 23 is bent to suspend the aspiratcr in the
15 mouth. The triangle 24 forms an effective support for the
patient’s tongue.
In Fig. 2 there is shown a dental aspirator 25 where
the tube is provided with two corrugated portions 26,27
- having suction orifices, and three corrugated, flexible
20 pertions 28, 29,30 not having suction orifices and which
are only intended to enable shaping the aspirator to the
position of use as illustrated in Fig. 2A, where the
portions 26,27 are on either side of a row of teeth for
N sucking up saliva.
25 A dental aspirator 31 is shown in Fig. 2 which has
a corrugated portion 32 with suction orifices and a corru-
gated, flexiblé portion 33 without suction orifices for
enabling.the aspirator'po hang in the mouth according to
Fig. 3A.

«w
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CLAIMS

1. A suction device such as a dental aspirator or
surgical operation sucker, comprising a plastic tube having,
at least along a portion of its length, a plurality of
suction orifices for sucking off saliva, blood or other
liguid when one end of the tube is connected to a suction
source, characterized in that at least one portion of the
tube {10) is provided with a plurality of mutually separated
ridges or similar protuberances preferably extending along
the circumference of the tube to form grooves (20) or de-
pressions between the ridges, and that a plurality of
suction orifices (21) are made in the tube, at least at the
bottoms of the grooves, the size of the suction orifices
being so small in relation to the depth and width of the
grooves that the orifices are preVented from being clogged
up by the tissue coming against the ridges, e.g. the mucous
membrane, when the suction device is used as a dental
aspirator in the oral cavity of a patient.

2. A device as claimed in claim 1, characterized in
that the tube is formed with at least one portion (15)
having bellows-like folds (16,17) for providing the ridges
and intermeaiatergrooves, the suction orifices (21) being
made at the bottoms of the grooves.

3. A device as claimed in claim 2, characterized in
that the folds have sides (16,17) of different width which
are disposed such that on compression of the respective
folded portion in an axial direction, the narrow sides (16)
will snap over a middle position to a position under the
associated wide side (17), whereafter pcssible bending of
the compressed portion for forming the tube results in the
bent portion remaining in its bent position.

4, A device as claimed in claim 3, characterized in
that the unfolded portions of the plastic tube (10) have an
outside diameter within the range of 3 to 15 mm, and that
the wall thickness of the tube is within the range of 0.1

to 0.3 mm.
5. A device as claimed in claim 4, characterized in
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that the wide sides (17) are approximately 1.5 times as
wide as the narrow sides (16), that the'angle between the
wide sides and the sides at their outer edges in the folded
portion's extended position is approximately 900, that the
outside diameter of the plastic tube is about 6 mm, that
the wall thickness of the tube is about 0.2 mm, that the
distance between the outer edges of the ridges in the
extended pusition of the folded portion is about 2 mm, and
that the depth of the grooves is about 1 mm.

6. A device as claimed in claim 3, characterized in
that one end of the tube is flattened to form a lug (12) in
which there is made a hole (13) in which the other end of
the tube is insertable to form the tube into a loop.

%'\ER:.A U

UL

\Zp, WO
Frrppanott



PCT/SE81/00248

WO 82/00764




WO 82/00764 PCT/SE81/00248

2/3




WO 82/00764 PCT/SE81/00248

3/3

FIG. 7

FIG. 6

SUREA T
OMPI




| INTERNATIONAL SEARCH REPORT
International Application No PCT/SEBT /00248

1. CLASSIFICATION OF SUBJECT MATTER (if several ciassification symoois aooly, indicata ail) 3

A 61 M 1/00,

A 61 M 27/00,

According to International Patent Classification (IPC) or to both National Classification and 1pC 5

A 61 C 17/04

il. FIELDS SEARCHED

Minimum Documentation Searched ¢

Classification System

Classification Symbols

IPC 3

f
f A 61 M 1/00,

A 61 M 27/00, A 61 C 17/04

o(f»/eeo

Dacumentation Searched other than Minimum Documentation
to the Extant that such Documents are inciuded in the Flaids Searched ¥

Sz, N0, DX, ¥I classes as above

. DOCUMENTS CONSIDERED TO BE RELEVANT 1+

Clation of Document, L4 with Indication, whers approonate, of the reievant cassages 7

Peievant to Claim No. 14

i

—— ——— -

ugs
-

filing data

* Special categoriss of cited documents: 13

“A" document dsfiming the genaeral stats of the art wmeh 1s not
cansidsreq to de of particuiar reievance

sarlier documaent but pubiished on or aftar the international

“T

g

wpn

g

upn

document which may throw doubts on priority claim(s) or
whizh i3 citad to estabiisn the publication date of anotnar
citation or other special reason (a3 spacified)

documant reisrring o an oral disciosure, use, sshibition or
cinsr means

document published prior to the international filing date dut
later than the prionity date claimed

g

Category * | I.__
| |
X | Us,4, 3 135 316 (3BAIL) 1
i 9 Juns 1964 (09.05.64)
X | TS, 4, 3315 410 (zazT1) 1
; 25 Jume 1370 (23.05.70) -
i ‘ |
X . ¥R, 4, 2 240 026 (SOCIZIZ DZ5 USINZS CEEITES § 1
: RIONT-POULENC) 7 areh 1975 (87.93.73) |
4 72, A, 2 242 937 (3CCIZTT 23S USINIS CEMISTES 1
: REOYE-POTLRIC) 15 a7 1975 (135.05.73)
Y T3, A, 3 854 331 (DRALZ) : 2
11 Febzuary 1975 (11.02.75) .
i
T US, 4, 3 409 224 (3333), 2,35
5 Hoveaber 1952 {25.11.43) :
|
4 | TS, 4, 2873 528 (THOMPSON) 6
! 17 Pebruary 1959 (17.02.59)

!
F
i
|
|

later document subilshed after the intarnationzt filing date
or pticsyy 2at3 324 ast in sonflict ~th tne azplicalion but
citag 0 understand the grincipie or theory unceriying the
invention

document of sarticular rsievance: ths claimed invention
eannot be 2ansidared novel or cannot de considered o
involve an inventve step

dacument of particular reievance: the claimed invention
cannmot D¢ 2ansiderad !9 invoive an (Aventive stso when e
docurnent is carmoined wilk anw O TOrs Othar such docu-
ments, SUCN COMOINAUGNH 28Ng 20v/Ous (3 3 persan akilied
[n the art, .

document memner of tha same patant family

IV. CERTIFICATION

Date of the Actual Campletion of the Internationai Search ?

Dats of Mailing of this international Searsh Reoort ?

Swedish Patent Cffice

1
|
i
'
!

i
1381-11-30 | ORI B
: L)
{
International Searching Autharity ! Signatuce of Autnonea &M or 10

n Nilsson

Form PCT/ISA/210 (second sheet) (Cciober 1931)

ety gt




International Appiication No; PCT/SBEH /00248

FURTHER INFORMATION CONTINUED FROM THE SECOMD SHEET

IT Fields Searched {con:)
Us c1 32-33; 128-275, 276, 277, 278, '

297, 299, 300, 350; 433-91, 92,
93, 94, 95, 965 138-121; 239-33

- National C1 30k:1/01; 30b:20

V.D OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSTARCHABLE :°

This intarnatianal search report has not Seen sstadilsned in rescect af cermam Slaims undar Articie 17:2) (&) for the failowing razsons:

1.D Claim numeers . .., because they relate to sucject nacier L3 not required o 23 saarched Sy this Autnority, sameiy:
2..: Clzim numbers ________, becaus# they reiate to parts of the international applicatis~ Tat za =~ot ssmoiy wite t~2 prescribed requirs«

ments to such an extent that no mseningiul international search can de c2rriad out :3, soacificaily:

VL.::'; OBSERVATIONS WHERE UNITY OF INVENTIONM IS LACKING 12

This International Searching Authority found multiple inventions tn this international aoolfcation as {ollaws:

1.D Ag all required aodilianaf seareh fees were limeiy paid By the asnjicant, this international search repart covera all sezrchabdle claims
of the international apolication.

Z.D As anly soma of the raquired additional sesarch fees were limely 2aid by the apgiicant, this internationai sear=h rapart covars oniy
those claims of the international application for waich faes were paid, soscificaily claims:

:uj No required additional search fses were timeiy paid by the applicant. Cansequently, this international search raport is resiricted o
the invention first ment:oned in the claims; it is covered Dy ciaim aumbers:

ll__' As ail searchanie claims c3uld be searchea without eftort yustiiying an additionai fee, the Internanonal Searching Authority did not
=7 vtz payment of any additionai fee.

Remark an Protest

—
l;_.‘ The aad:tional search ‘ees were accompanied by aoplicant's orotest.
—

| | No protest aczompanied the payment of adcitional search ses.

—

Form PCT/ISA/210 (suppiementai shest (2)) ‘October 1981) v -




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

