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(57) Abréegée/Abstract:

A suction device Includes an elongated suction tube having a suction tip at a distal end thereof, and a proximal end that Is
connectable to a suction source. A collar is slidable along the suction tube from a retracted position to a deployed position. A sleeve
IS provided having a proximal end fixed relative to the proximal end of the suction tube, and a distal end configured with the collar so
as to move therewith and cover the suction tube In the deployed position of the collar. A wiper seal Is contained within collar In
sliding frictional engagement around the suction tube.
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the collar so as to move therewith and cover the suction tube in the deployed position of the collar. A wiper seal is contained within
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YANKAUER SUCTION DEVICE WITH SLEEVE AND WIPER

FIELD OF THE INVENTION

The present invention relates to a medical suctioning device of the type
known in the art as a "Yankauer.” These devices are typically used to provide
suctioning while performing oral care or other procedures on critical care patients.

BACKGROUND

Various medical procedures require suctioning of a patient’'s mouth. A
typical situation is when oral care procedures are performed on an intubated
patient. Yankauer suction devices for this purpose are generally known and
include an elongated suction tube connectable at one end to a suction source.
The other end includes a suction tip with one or more suction holes that is placed
in the patient's mouth. The conventional devices suction well and are relatively
rigid to allow the clinician to reach remote areas of the mouth that require
suctioning.

A concern with the conventional devices is cleanliness and the risk of
contamination. The suction devices are typically used for a twenty-four hour
period and then disposed of. Between uses, however, the devices must be
cleaned and stored in an environment that minimizes the risk of harboring and
Incubating bacteria from the mouth. This is a burdensome task and, unfortunately,
not always followed. The devices typically end up on the floor, are placed on a
ledge or other non-sterile surface, or shoved under the patient’s pillow wherein
they are considered contaminated and must be disposed of. This situation can
add substantial cost and inconvenience to the healthcare of the patient.

Attempts have been made to alleviate certain of the problems associated
with the Yankauer devices. For example, sheathed devices are know wherein the
suction tube is covered by a sleeve or “sheath” between uses. The sheath,
however, does not clean the suction tube and may actually foster an environment
for rapid growth of bacteria on the surface of the tube. U.S. Pat. No. 6,500,142
describes a suctioning device incorporating a retractable, protective sheath. After
use of the device, the clinician slides the sheath forward over the suction tube.
The device includes an automatic closure or cap attached to the distal end of the
sheath that engages the suction tip and automatically moves to a position to close

the cap over the suction tip, essentially isolating the suction tube within the capped
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sheath. However, unless the suction tube and tip are thoroughly Cleahed before
deploying the sheath and cap, any bacteria from the patient’'s mount on the tube
and tip will remain and possibly grown, which can lead to re-infection of the patient
with subsequent use of the device.

The present invention relates to an improved Yankauer suctioning device
that addresses certain of the drawbacks of conventional devices, particularly the
sheathed devices.

SUMMARY

Objects and advantages of the invention will be set forth in part in the
following description, or may be obvious from the description, or may be learned
through practice of the invention.

In accordance with aspects of the invention, a suction device is provided
that may be used in any manner of suctioning procedure. The device is
particularly suited as a Yankauer suction device for aspirating a patient’'s mouth,
particularly an intubated patient. The device includes an elongated suction tube
having a suction tip at a distal end thereof. The proximal end of the suction tube is
configured directly or indirectly to any conventional suction source. A collar is
disposed around the suction tube and is slidable along the suction tube from a
retracted position to a deployed position. A flexible protective sleeve is provided
with a proximal end fixed in position relative to the proximal end of the suction
tube. The distal end of the sleeve is configured with the collar so as to move
therewith and cover the suction tube in the deployed position of the collar. A wiper
seal is contained within the collar in sliding frictional engagement around the
suction tube. The wiper seal may be formed from any suitable elastomeric
material that engages and scrapes along the suction tube as the collar is moved to
its deployed position. In this manner, any mucous or particulate matter that
accumulates on the exterior of the suction tube from use of the device is effectively
scraped from the tube by the wiper seal and moved to the suctioning tip where it
can be suctioned through the tip. This cleaning action provides a significant
benefit.

In a particular embodiment, the suction device includes a handle member
configured at the distal end of the suction tube. The handle member may define a

portion of the suction path from the suction source to the suction tube, or may
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serve to directly couple the suction tube to the suction source. Desirably, the
handle includes an adapter for connecting the device to the suction source, or to
another intermediary device. The handle may include any manner of additional
control features, such as a valve for controlling suction flow through the device.
The proximal end of the sleeve can be fixed within the handle member by any
suitable means. The handle may also include a storage attachment mechanism
configured thereon that provides the clinician with a ready means to store the
device between uses. [n a particular embodiment, this attachment mechanism
may be any suitable clip or like device that allows the device to be attached to
suction tubing or other equipment related to the suction source.

In the retracted position of the collar, the sleeve may be stored within a
storage recess defined in the collar, or in a storage recess within a handle member
configured at the proximal end of the suction tube, so that the sleeve does not
inferfere with use of the device, and stays clean during such use. Frictional
engagement between the wiper seal and the suction tube ensures that the sleeve
does not slide freely and stays retracted without necessity of a separate latch or
other mechanism {o secure the sleeve and collar in the retracted position.

In a particularly unique embodiment, the collar includes an elongated open-
ended annular ring portion at the distal end thereof. The suction tip resides within
this ring portion in the deployed position of the collar. The ring portion and wiper
seal generally define a cleaning chamber within which the suction tip is contained
In the deployed position of the collar. To remove any remaining matter from the
suction tip after the collar has been slid to the deployed position, the collar may be
immersed in a container (e.g., a cup) of cleaning solution. Because the collar is
open-ended, the solution is able to circulate within the cleaning chamber and
around the suction tip. During this cleaning, suction may be drawn through the
suction tip to create a more turbulent cleaning of the tip. Additional suction holes
may be provided at a proximal location on the suction tip to further aid in removing
any secretions or other matter from the tip or within the cleaning chamber during
the cleaning process. The open-ended configuration of the cleaning chamber also
promotes good ventilation through and around the suction tip to dry the tip after

use or cleaning without the tip coming into contact with external surfaces. This
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ability to thoroughly clean and dry the suction tip after deploying the sleeve adds
additional significant benefits.

The suction tip may take on any desired shape and configuration. In one
particular embodiment, the tip comprises a bulbous end with a central orifice and
one or more side orifices. As mentioned, any number of additional orifices may be
defined in the suction tip to aid in cleaning of the tip. In the deployed position of
collar, the wiper seal contacts against the bulbous tip such that further movement
of the collar and sleeve is arrested. In an alternate embodiment, the suction tip
may be essentially an extension of the suction tube with the same diameter as the
tube. In this embodiment, the deployed position of the collar and sleeve may be
defined by the length of the sleeve so that the suction tip is not pulled through the
wiper seal.

Additional aspects of the invention will be described below by reference to
particular embodiments illustrated in the figures.

BRIEF DESCRIPTION OF THE FIGURES

Figures 1A through 1C are perspective sequential operational views of an
embodiment of a suction device according to the invention.

Figures 2A and 2B are perspective views of embodiments of suction tips
that may be used with devices according to the invention.

Figure 3 Is a cross-sectional view of portions of a suction device
embodiment according to the invention.

Figure 4 Is a cross-sectional view of the distal end of an embodiment of a
suction device according to the invention.

Figure 5 Is a cross-sectional view of the distal end of an alternative
embodiment of a suction device according to the invention.

Figure 6 Is a perspective view of a cleaning operation for a suction device
according to the invention.

DESCRIPTION

Reference will not be made in detail to particular embodiments of the
suctioning device, one or more examples of which are illustrated in the drawings.
Each embodiment is presented by way of explanation of the invention, and not as
a limitation of the invention. For example, features illustrated or described as part

of one embodiment may be used with a different embodiment to yield still another
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embodiment. [t is intended that the present invention encompasses these and
other modifications and variations as come within the scope and spirit of the
iInvention.

Figs. 1A through 1C illustrate an embodiment of a suction device 10 in
accordance with the invention. The device 10 is particularly suited as a surgical
Yankauer device for aspirating a patient’s mouth, particularly an intubated patient.
The device 10 includes an elongated suction tube 12 having a distal end 14 and a
proximal end 16. As used herein, “distal” refers to the direction closest to the
patient and “proximal” refers to the direction closest to the clinician. The suction
tube 12 includes a suction tip 18 at the distal end 14 thereof.

The proximal end 16 of the suction tube 12 is configured with any
conventional suction source typically provided in a medical facility. The suction
tube 12 may be configured directly with the suction source, or may be in
communication with the suction source through any manner or configuration of
iIntermediate members. Such intermediate members may include any desired
functionalities, such as the ability to regulate the suction flow through the device.

The device 10 includes a collar 24 having a body 26 that may be configured
with a central recess portion for placement of the clinician’s fingers when operating
the device 10, as explained below. The collar 24 is disposed around the suction
tube 12 and is slidable along the suction tube 12 from a retracted position
lllustrated in Fig. 1C to a deployed position illustrated in Fig. 1A.

A flexible protective sleeve 36 is disposed around the suction tube 12 and
has a proximal end 38 that is fixed relative to the proximal end 16 of the suction
tube (Fig. 3). The sleeve 36 has a distal end 40 that is configured with the collar
24 so as to move with the collar between the retracted position of Fig. 1C and the
deployed position of Fig. 1A.

Referring to Figs. 3 and 4, a wiper seal 42 is disposed within the collar 24
and is retained within the collar by any suitable mechanism, such as the recess
llustrated in Figs. 3 and 4. This wiper seal is made from any suitable elastomeric
material and is in sliding frictional engagement around the suction tube 12. The
wiper seal 42 scrapes along the suction tube 12 as the collar 24 is moved to its
deployed position and scrapes any mucous or particulate matter on the suction

tube 12 towards the suction tip 18. This matter can then be suctioned away
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through the tip 18. Frictional engagement between the wiper seal 42 and suction
tube 12 may be sufficient to secure the collar at any position along the tube 12. In
this manner, in the retracted position of the collar 24 and sleeve 36, an additional
latch or other mechanism is not needed to secure the collar relative to the tube 12.
In a particular embodiment of the device 10 illustrated in the figures, a
handle member 46 is provided at the distal end 16 of the suction tube 12. The
handle member 46 may encompass the tube 12, or include an internal bore 44 that
mates with the suction tube 12, as illustrated in Fig. 3. The bore 44 is connectable
to any convenient suction source for supplying suction through the suction tube 12.
Although not illustrated, it should be understood that the handle 46 may include
any manner of functional features, such as a valve or other device to regulate
suction flow through the device 10. Desirably, the handle member 46 includes any
suitable adapter 48 for connecting the device 10 to the suction source or to any
other intermediary member. The adapter 48 may be configured as a universal
adapter for insertion into a wide diameter range of external suction tubing. In an
alternative embodiment, the adapter 48 may comprise any type of quick release
mechanism that mates the apparatus 10 to a suction source or other member.
The adapter 48 may include any manner of internal structure to minimize leakage
through the connection. For example, the adapter 48 may include an annular
flange portion that essentially surrounds an internal connection point so that any
leakage from the connection is contained within the annular flange portion.
Referring to Figs. 1A through 1C, the handle member 46 may also include a
storage attachment mechanism 50 that Is used to store the device 10 between
uses. This storage attachment mechanism 50 may be any type of device,
including an adhesive, magnet, mechanical device, and so forth. In the illustrated
embodiment, the storage attachment mechanism 50 includes a simple clip 52
sized so as to permit the handle 46 to be attached to any manner of tubing.
Referring to Fig. 1C, in the retracted position of the collar 24, the sleeve 36
may be stored within a recess chamber 54 within the distal end of the handle
member 46. In an alternative embodiment illustrated in Figs. 3 and 4, the sleeve
36 may be stored in a recess 55 within the proximal end of the collar 24. With
either embodiment, the sleeve is stowed so as not to interfere with use of the

device when the collar 24 is in the retracted position of Fig. 1C. This storage
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feature also ensures that the sleeve 36 is maintained in a clean environment
during use of the device 10.

The suction tip 18 of the suction tube 12 may take on any desired shape or
configuration. For example, referring to Figs. 2A and 2B, different embodiments of
the suction tip 18 are illustrated. In the embodiment of Fig. 2A, the suction tip 18
includes a bulbous end 20 with a central suction orifice 22 and a plurality of side
orifices 23. This configuration may be desired in that the bulbous end 20 presents
a rounded non-irritating surface and minimizes any discomfort to the patient. Any
configuration of proximally disposed orifices 21 may also be provided to provide a
more complete suctioning, as well as to aid in cleaning of the tip 18. In the
embodiment of Fig. 2B, the suction tip 18 includes a generally cylindrical body 30
having a central suction orifice 22 and side orifices 23. The cylindrical body 30
may have a diameter that corresponds generally to the diameter of the suction
tube 12. This particular embodiment may be desired wherein the device 10 must
be used to clean more remote areas that are not accessible by a larger suction tip
18.

The embodiment of the suction tube 12 with the bulbous suction tip 18 is
llustrated in Fig. 4. It should be appreciated that, in this particular configuration,
the relatively large diameter of the bulbous suction tip 18 prevents the suction tip
12 from being pulled completely through the wiper seal 42 without undue force.
Thus, the deployed position of the collar 24 is defined essentially at the location
where the wiper seal 42 abuts against the bulbous end 20 of the suction tip 18. In
an embodiment wherein the suction tip 18 includes a generally cylindrical body 30
matching the diameter of the suction tube 12, the length of the sleeve 36 can be
closely controlled so that the extension length of the sleeve defines the deployed
position of the collar 24 at a location so that the suction tip 18 of the suction tube
12 1s not pulled completely through the wiper seal 42 and into the protective
sleeve.

It should also be appreciated that internal wall or flange structure may be
provided within the collar 24 on either sides of the wiper seal 42 to prevent the
suction tip 18 from being pulled completely through the collar 24.

Referring to Fig. 4 in particular, in a particularly unique embodiment of the

suction device 10, the collar 24 includes an elongated open-ended annular ring
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portion 32 at the distal end thereof. This annular ring portion defines a chamber 34
iIn which the suction tip 18 resides in the deployed position of the collar 24, as
llustrated in Fig. 4. The chamber 34, along with the wiper seal 42 defines a
cleaning chamber within which the suction tip is contained. Referring to Fig. 6 in
particular, a cleaning operation is depicted wherein the distal end of the device 10
with the collar in the deployed position is inverted into a container 58 of cleaning
solution 56. The cleaning solution circulates around the suction tip 18 within the
chamber 34. To create a more turbulent cleaning action, suction may be applied
through the tip 18 while the device is in the cleaning solution. This turbulent
cleaning action should suffice to remove any remaining mucous or particulate
matter that has been scraped to the suction tip 18 by the action of the wiper seal
42. The proximally oriented suction orifices 21 ensure that any matter that may
accumulate at the proximal side of the tip is also removed in the cleaning process.

It should be appreciated that the individual components of the suction
device may be made from any suitable combination of materials. For example, the
suction tube may be made of any clear medical grade polymer that permits the
clinician to view the secretions sucked from the patient. The collar may be made
of, for example, a polypropylene material. The wiper seal 42 may be made of any
suitable medical grade silicone. The protective sleeve 36 may be made from
polyethylene or polypropylene.

It should be readily appreciated by those skilled in the art that modifications
and variations can be made to the embodiments of the invention described herein.
It Is Intended that the invention include such modifications as come within the

scope and spirit of the invention as set forth in the appended claims.
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WHAT IS CLAIMED IS:

1. A suction device, comprising:

an elongated suction tube having a suction tip at a distal end thereof, said
suction tube having a proximal end that is connectable to a suction source:

a collar slidable along said suction tube from a retracted position to a
deployed position:;

a sleeve having a proximal end fixed relative to said proximal end of said
suction tube, and a distal end configured with said collar so as to move therewith
and cover said suction tube in said deployed position of said collar; and

a wiper seal contained within collar in sliding frictional engagement around
said suction tube.

2. The suction device as in claim 1, further comprising a handle
member at said distal end of said suction tube, said handle member comprising a
adapter for connecting said suction tube to a suction source, said proximal end of
said sleeve fixed within said handle.

3. The suction device as in claim 2, further comprising a storage
attachment mechanism configured on said handle.

4. The suction device as in claim 3, wherein said storage attachment
mechanism comprises a clip sized to attach said device to the suction source.

5. The suction device as in claim 2, wherein said sleeve is contained
with a storage recess in said handle in said retracted position of said collar.

0. The suction device as in claim 1, wherein said sleeve is contained
within a storage recess in said collar in said retracted position of said collar.

/. The suction device as in claim 1, wherein said collar comprises an
elongated open-ended annular ring portion at a distal end thereof, said suction tip
residing within said ring portion in said deployed position of said collar.

8. The suction device as in claim 7, wherein said suction tip comprises
a bulbous end, said deployed position of said collar defined where said wiper seal
contacts said bulbous end.

9. The suction device as in claim 7, wherein said suction tip comprises
a diameter generally corresponding to that of said suction tube, said deployed
position of said collar defined by the length of said sleeve so that said suction tip is

not pulied through said wiper seal.
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10. A suction device, comprising:

an elongated suction tube having a suction tip at a distal end thereof;

a handle member configured at a proximal end of said suction tube, said
handle member further comprising an adapter that connects said suction tube to a
suction source;

a collar slidable along said suction tube from a retracted position adjacent
sald handle member to a deployed position;

a sleeve having a proximal end fixed within said handle member and a
distal end configured with said tip housing so as to move therewith and cover said
suction tube in said deployed position of said tip housing;

a wiper seal contained within said tip housing in sliding frictional
engagement around said suction tube;

an open-ended cleaning chamber defined at a distal end of said tip housing,
sald suction tip residing within said cleaning chamber in said deployed position of
said tip housing.

11.  The suction device as in claim 10, wherein said cleaning chamber is
delimited by said wiper seal.

12.  The suction device as in claim 11, wherein said suction tip comprises
a bulbous end, said deployed position of said tip housing defined where said wiper
seal contacts said bulbous end.

13.  The suction device as in claim 11, wherein said suction tip comprises
a diameter generally corresponding to that of said suction tube, said deployed
position of said tip housing defined by the length of said sleeve so that said suction

tip is not pulled through said wiper seal.
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