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(57) Abregé/Abstract:

A dental suction tube having a plurality of apertures in a distal portion of the tube Is provided. The apertures are provided Iin a
pattern to allow suction performance even when a portion of the distal end of the tube Is abutting a portion of the mouth or other
item during a dental procedure.
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ABSTRACT OF THE DISCLOSURE

A dental suction tube having a plurality of apertures in a
distal portion of the tube 1s provided. The apertures are
provided 1in a pattern to allow suction performance even when a
portion of the distal end of the tube is abutting a portion of

the mouth or other item during a dental procedure.
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DENTAL SUCTION TUBING

BACKGROUND OF THE INVENTION

[0001] The present invention generally relates to dental

suction tubing, and more particularly to apparatus for the
suction of fluids and solids from the mouth of a dental
patient during a procedure.

[0002] In dentistry, it is very important to keep the
field of view and work area of the mouth dry from water,

saliva, and other materials. It is also important to keep

the tongue and cheeks of the patient away from the work
area.

[0003] These objectives have traditionally been
accomplished by a combination of different things. A

dental mirror can be used to hold the tongue, cheeks, and

other structures out of the way. An air-water syringe may

also be used to blow air and water into the mouth and onto
the dental mirror to keep the mouth and dental mirror
clean. The air-water syringe is a small metal tube that 1is

fixed to a controller, and is rigid enough that it may hold

the tongue, cheeks, or other structures out of the way, at

least temporarily. Further, a dental suction tube can be

used. The dental suction tube removes fluid and solid

materials from the mouth to keep the mouth clean and free
from encumbrances during a procedure.
[0004] However, the use of all three of these 1nstruments

together is typically not feasible and even when 1t 1s, the

use of three instruments is very cumbersome. In addition,
when a currently commercially available high speed suction
tube is used, which has a vent hole only in the front, 1f
it is covered by the tongue or cheek, the suction stops and
thus it is rendered ineffective. The current suction
devices also provide too strong of suction for a patient to

expel saliva into them such that the high speed suction
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tube must be removed from the mouth and a slow speed saliliva
ejector inserted to remove excess saliva. This procedure
is not only inefficient, but the slow speed saliva ejector

does not allow for movement of the patient’s tongue or

cheeks because it i1s highly flexible. Accordingly, using
currently commercially available instruments, dentists and
dental assistants are typically using three or four devices
and alternating between them to complete a procedure.

SUMMARY OF THE INVENTION

[0005] One embodiment of the present invention 1s a
dental suction apparatus comprising an elongated

substantially tubular member having an outer surface, an

inner surface, a proximal portion, and a distal portion.

The proximal portion defines a first longitudinal axis.

The distal portion extends from the proximal portion and

defines a second longitudinal axis. The first longitudilnal

axis is at an angle of between 150° and 180” with respect to

the second longitudinal axis. A plurality of apertures are
disposed helically in at least a portion of the distal

portion, and each aperture extends from an outer surface toO

an inner surface of the substantially tubular member.

[0006] Another embodiment of the present invention 1s a

dental suction tube comprising a proximal portion having a
substantially hollow interior for the allowance of movement
of material therethrough due to suction, and a distal

portion connected to and extending distally from the

proximal portion. The distal portion has a substantially
hollow interior for the allowance of movement of material
therethrough due to suction. The distal portion defines a
distal end having an opening. A plurality of apertures are
located in the distal portion, wherein the ratio of the
total cross sectional area of the apertures to the cross
sectional area of the distal end opening is 1n the range of

about 40% to about 70%.

{00222416.DOCX} 2



CA 02820948 2013-07-12

[0007] Yet another embodiment of the present invention 1s
a dental suction tube comprising a proximal portion which
is substantially tubular and has an exterior wall which
defines a substantially hollow interior for the convevyance
of material therethrough. The tube also includes a distal
portion in fluid communication with the proximal portion
and has a substantially hollow interior for the conveyance
of material therethrough. The distal portion has a total
longitudinal length, a distal end with an opening therein,

and at least one exterior wall with at least ten apertures

therein. The apertures are each spaced from another
aperture a distance of between about 5% and about 15% of
the total length of the distal portion.

[0008] Other advantages, objects and/or purposes of the

invention will be apparent to persons familiar with
constructions of this general type upon reading the
following specification and inspecting the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Fig. 1 is a perspective view of a dental suction
tube that embodies the present i1invention.

[0010] Fig. 2 is a cross—sectional view of the dental

suction tube of Fig. 1, taken along line II-II.

[0011] Fig. 3 i1is a side elevational view of the dental

suction tube of Fig. 1.

[0012] Fig. 4 is a perspective view of a portion of the
distal end of the dental suction tube of Fig. 1.

[0013] Fig. 5 1s a partial bottom elevational perspective
view of the distal end of the dental suction tube of Fig.
1.

[0014] Fig. 6 1s a partial side e

b |

evational view of the

distal end of the dental suction tube at Fig. 1.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0015] An embodiment of a dental suction tube 10 of the

Lt

present invention as shown 1n Figs. 1-4. Referring

specifically to Figs. 1 and 2, the dental suction tube 10
includes a proximal portion 12, a distal portion 14, and a

stop 16. The proximal portion 12 1s preferably cylindrical

in shape and substantially tubular 1in nature. The proximal
portion 12 includes a proximal end 18 with an opening and
an outer wall 20 having an outer surface 21 and an 1inner

surface 22 (see Fig. 2). The proximal portion 12, and the

entirety of the dental suction tube, has a substantially

—

hollow interior 24 which allows conveyance of fluids and

solids therethrough when suction 1is applied to the tube 10.
[0016] The stop 16 extends radially outwardly from the
outer surface 21 of the proximal portion 12. The stop 16
has a generally flat surface on both its proximal side and
distal side. The stop 16 preferably has a rounded or
beveled outer edge 26. The stop 16 1s preferably distanced

from the proximal end 18 a sufficient distance to attach
tube 10 to a suction device, which may be about one inch
from the proximal end 18 (see Figs. 1 and 3). The distance
at which the stop 16 is located from the proximal end 18 1s
denoted as A in Fig. 3. The stop 16 1s preferably annular,

but 1t 1s contemplated that a non-—-annular stop with one or

more members extending radially from the outer surface 21
of the proximal portion 12 may be used.

[0017] As shown 1in Figs. 1 and 3, tube 10 includes a bend
28 at the jJunction of the proximal portion 12 and the

distal portion 14. The bend 28 1s gradual enough to allow
fluids and solids to easily pass through the distal section
14 and into and through the proximal portion 12 for removal

from the procedure area. The proximal portion 12 has a

first longitudinal axilis 30, and the distal portion has a

second longitudinal axis 32 (see Fig. 3). The angle
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between the first longitudinal axis 30 and the second

longitudinal axis 32 1is denoted by the letter X in Fig. 3.

X is preferably between about 150 and about 180, more
preferably between about 160° and about 170°, and most
preferably about 165°. Such an angle assists the user both

in the movement or holding of potential obstructions, and
in the suction of material from the work area.

[0018] The distal portion 14 of the tube 10 1s formed o:

"

|

at least one wall 34 which 1s connected to wall 20 of the
proximal portion 12. Thus, the distal portion 14 1s 1n
fluid communication with the proximal portion 12. Distal
portion 14 preferably has a distal opening 35 and an
overall length denoted as B 1n Fig. 3.

[0019] The wall 34 has an outer surface 36 that has a

plurality of apertures 38 therein, each of which extend
from the outer surface 36, through wall 34, to an interior
40 of the distal portion 14. The apertures 38 generally
extend longitudinally from the bend 28 to a distal end 42
of the tube 10. Preferably, the distal portion 14 contains
at least 10 apertures, more preferably more than 20
apertures, even more preferably more than 25 apertures, and
most preferably about 30 apertures. However, 1t 1s
contemplated that fewer than 10 apertures may be used. The

apertures 38 are preferably spaced from each other a

distance of at least about 5% to about 15% of the total

distal portion length B.
[0020] Also, preferably, the apertures are spaced

circumferentially and longitudinally (with respect to

longitudinal axis 32) such that they are substantially

evenly spaced over the distal portion 14. More preferably,
the apertures 38 extend longitudinally 1n a helical fashion
extending along distal portion 14 about longitudinal axis

32 (see Figs. 1 and 3). The helix of apertures 38 extends
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along an 1maginary helical line designated as part number
43 in Fig. 3. The angle between line 43 and longitudinal
axis 32 1s denoted by the letter Y in Fig. 3. Y 1s

preferably between about 20° and about 35%, more preferably

between about 25° and about 30°, and most preferably about

27 .5°,
[0021] It 1s preferable that each aperture 38 have the

same size as the other apertures, although that aspect 1s
not critical. The apertures 38 are preferably generally
cylindrical in shape, that is, having a circular perimeter
(see Fig. 4). It i1is more preferable that each aperture 38
include a cylindrical portion 44 which extends radially
outwardly from the interior 40, and a beveled or chamfered

P

portion 46 which extends from the outer surface 36 of the

distal portion 14 inwardly radially. It 1s preferred that
the chamfered portion 46 of each hole is rounded to provide

a smooth surface and interface with the cylindrical portion

44, It 1s also preferred that the size of the chamfered

portion in the direction of the longitudinal axis 32 1s

gre—

between 15% and 25%, and more preferably 203 of the

diametrical distance of the aperture 38. The total cross-
sectional area of all of the apertures is preferably 1n the
range of about 40% to about 70% of the cross-sectional area

of the distal opening 35 more preferably 1n the range of
about 50% to about 60%, and most preferably about 55%.
[0022] As shown 1in Figs. 5 and 6, the distal end 42 of

the tube 10 has a lip 50 surrounding the distal opening 35.

The lip 50 1s preferably rounded smooth so as not to injure

the inside of the mouth, and extends radially outwardly

from the outer surface 36 of the distal portion 14. The

lip 50 preferably extends about the entire outer perimeter

of the distal opening 35.
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[0023] The majority of the distal opening 35 1s at an

S

angle with respect to longitudinal axis 32 which is not 90°
(i.e. not perpendicular to the longitudinal axis 32). The

distal end of the lip 50 has a first portion 52 which 1s

disposed at an angle of between 80° and 90° with respect to

longitudinal axis 32, a second portion 54 which 1s disposed

at an angle of between 30° and 50° with respect to

longitudinal axis 32, and a third portion 56 which 1is

disposed at an angle of between 80° and 90° with respect to

longitudinal axis 32.

[0024] The dental tube 10 is preferably made 1n one pilece
and is made of a workable rigid thermoplastic such as high

density polyethylene. It 1s contemplated that other

materials, including non—-thermoplastics may be used.

[0025] The dental tube 10 gives the advantage of
providing adequate suction performance during dental
procedures even 1f a portion of the tube 1s blocked by a
portion of the mouth or other item. The dental tube 10 1s

ergonomically pleasing and gquiet when used due to the shape

of the apertures.

[0026] Although particular preferred embodiments of the

invention have been disclosed 1n detail for i1illustrative
purposes, 1t will be recognized that variations or

modifications of the disclosed apparatus, including the

rearrangement of parts, lie within the scope of the present

invention.
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CLAIMS

What 1is claimed 1is:

1. A dental suction apparatus comprising:

an elongated substantially tubular member having an outer
surface, an inner surface, a proximal portion, and a distal
portion, the proximal portion defining a first longitudinal
axis, the distal portion extending from the proximal portion and

defining a second longitudinal axis, the first longitudinal axis

being at an angle of between 150° and 180° with respect to the

second longitudinal axis, a plurality of apertures disposed
helically in at least a portion of the distal portion, each
aperture extending from the outer surface to the inner surface

of the substantially tubular member.

2 . The dental suction apparatus of Claim 1, wherein the

plurality of apertures are disposed along an imaginary helical

line which is at an angle of between 25° and 30° with respect to

the second longitudinal axis.

3. The dental suction apparatus of Claim 2, wherein the

plurality of apertures 1s more than 20 apertures.

4, The dental suction apparatus of Claim 1, wherein the distal

portion has a distal end having an opening.

5. The dental suction apparatus of Claim 4, wherein the
opening at the distal end has an outer perimeter, a smooth 1lip

extending about the entire outer perimeter.

6. A dental suction tube comprising:

a proximal portion having a substantially hollow interior
for the allowance of movement of material therethrough due to

suction;
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a distal portion connected to and extending distally from
the proximal portion and having a substantially hollow interior
for the allowance of movement of material therethrough due to

suction, the distal portion defining a distal end having an

opening; and

a plurality of apertures located in the distal portion, the
percentage of the total cross-sectional area of the apertures to
the cross-sectional area of the distal end opening 1in the range

of about 40% to about 70%.

7. The dental suction apparatus of Claim 6, wherein the distal
portion defines a longitudinal axis and the angle of at least a
majority of the opening is not perpendicular with respect to the

longitudinal axis of the distal portion.

8 . The dental suction apparatus of Claim 7, whereilin the

opening is defined by a perimeter, the perimeter of the lip
having a first portion which extends at an angle of between 80°
and 90° with respect to the longitudinal axis of the distal
portion and a second portion which extends at an angle between

30° and 50” with respect to the longitudinal axis of the distal

portion.

0. The dental suction apparatus of Claim 6, wherein the number

east 20.

of apertures in the distal portion 1s at

10. The dental suction apparatus of Claim 9, wherein the number

of apertures in the distal end 1s at least 25.

11. The dental suction apparatus of Claim 6, wherein the

apertures extend helically about the distal portion.
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12. A dental suction tube comprising:

a proximal portion which 1s substantially tubular and

having an exterior wall, the outer wall defining a substantially
hollow interior for the conveyance of material therethrough; and
a distal portion in fluid communication with the proximal
portion and having a substantially hollow interior for the
conveyance of material therethrough, the distal portion having a
total longitudinal length, a distal end with an opening therein,
and at least one exterior wall with at least ten apertures
therein, the apertures each spaced from another aperture a

distance of between about 5% and about 15% of the total length
of the distal portion.

13. The dental suction apparatus of Claim 12, wherein the

distal portion has a distal end with an opening therein.

14. The dental suction apparatus of Claim 13, wherein the

opening 1is larger than each of the apertures.

15. The dental suction apparatus of Claim 14, wherein the

apertures extend helically about the distal portion.
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