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(57) Abrege/Abstract:
A sheath Iincludes a plurality of layers coupled to one another and configured to cover a medical or dental instrument. The sheath

may Include an instrument cover segment and a cable cover segment attached to each other. VWhen In a pre-use configuration,
such as when packaged, the cable cover segment may define an inside-out position and overlie at least a portion of the instrument
cover segment. VWWhen In an In-use configuration, such as when the sheath Is installed over a medical or dental instrument, the
cable cover segment may define an outside-out position and extend longitudinally with respect to the instrument cover segment.

EORUIORIOR . o
g0
s

=

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




10

CA 02866035 2014-10-03

SHEATH FOR A MEDICAL OR DENTAL INSTRUMENT

ABSTRACT OF THE DISCLOSURE
A sheath includes a plurality of layers coupled to one another and contigured to cover a
medical or dental instrument. The sheath may include an instrument cover segment and a cable
cover segment attached to each other. When in a pre-use configuration, such as when packaged,
the cable cover segment may define an inside-out position and overlie at least a portion of the
instrument cover segment. When in an in-use configuration, such as when the sheath is installed
over a medical or dental instrument, the cable cover segment may define an outside-out position

and extend longitudinally with respect to the instrument cover segment.
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SHEATH FOR A MEDICAL OR DENTAL INSTRUMENT

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of priority based on Provisional Patent Application
No. 61/886,775, filed October 4, 2013, the entire contents of which are hereby expressly

incorporated by reference into the present application.

BACKGROUND OF THE INVENTION
1. Field of the Invention
The invention generally relates to sheaths, coverings, and barriers for instruments such as

probes, cameras, and/or other devices used in medical or dental procedures.

2. Discussion of the Related Art

A number of different types of instruments are utilized in a variety of medical and dental
settings. Such instruments typically employ a removable protective sleeve, sheath, cover, or
barrier to prevent cross-contamination. Many of these removable protectable sleeves, sheaths,
covers, or barriers enclose portions of the instruments that are gripped by the caregivers and
engage patients while leaving other portions of the instruments and/or portions of cables or tubes

extending from the instruments exposed.

SUMMARY OF THE INVENTION

The present invention provides a sheath that is stored in a compact manner and can be

easily deployed to cover an entire instrument for use in a medical or dental procedure and a
portion of a cable or tube extending from the instrument. The sheath defines a tolded pre-use
configuration and an unfolded in-use configuration. The sheath may include a single told
arrangement having an inverted outer layer such as a continuous tubular cable cover segment that
can be pulled over the instrument and onto a cable or tube of the instrument. The inverted outer

layer may define a pair of inverted flaps that can be unfolded and attached to each other to define
a continuous tubular cable cover segment. These arrangements may allow individual sheaths to
be packaged compactly for easy storage and manipulation in the pre-use configuration while
allowing the sheaths to cover not only the instruments, but also cover at least portions of cables

or tubes of the instruments. This may prevent cross-contamination by providing barriers over
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relatively larger surface areas of the instruments and corresponding cables or tubes. This also
facilitates easy installation of relatively long sheaths over the instruments and corresponding
cables or tubes by avoiding the frictional resistance associated with sliding these relatively long
sheaths sequentially over instruments and their cables or tubes.

In accordance with one aspect of the invention, a sheath may be installed upon an
instrument by inserting a tip of an instrument into a pocket of an instrument cover segment of a
sheath toward a tip end of the instrument cover segment. Optionally, a tab may be provided and
grasped and which is arranged between the instrument cover segment and a cable cover segment
of the sheath. The tab may be arranged toward a tip end of the instrument cover segment and the
cable cover may define an inside-out position and overlie at least a portion ot the instrument
cover segment. The tab may be pulled away from the tip end of the instrument cover. The cable
cover segment may be inverted from an inside-out position to define an outside-out position 1n
which the cable cover segment extends longitudinally away from the instrument cover segment
and overlies at least a portion of a length of cable or tube of the instrument. The tab may be
released from the sheath.

[n accordance with another aspect of the invention, a pair of flaps may be moved trom a
folded position in which the flaps overlie the instrument cover segment to an untolded position
in which the flaps extend longitudinally from the instrument cover segment. The flaps may be
secured to each other on opposing sides of at least a portion of a length of cable or tube of the

instrument so as to provide a continuous barrier extending the entire length of the instrument and

over at least a portion of the cable or tube.

According to another aspect of the invention, the sheath may include an instrument cover

segment and a cable cover segment. The instrument and cable cover segments of the sheath may
be arranged with respect to each other so that when the sheath is in the pre-use configuration, the
cable cover segment defines an inside-out position and overlies at least a portion of the
instrument cover segment. When the sheath is in the in-use configuration, the cable cover
segment may define an outside-out position and extend longitudinally with respect to the
instrument cover segment.

According to another aspect of the invention, the instrument cover segment may include a
tip end receiving a tip of the instrument and an opposite outer end. The cable cover segment may

define an inner end connected to the outer end of the instrument cover segment. The cable cover
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segment may define an outer end arranged relatively closer to the tip end of the instrument cover
segment when the sheath is in the pre-use configuration and relatively further from the tip end of
the instrument cover segment when the sheath 1is in the in-use configuration. The outer end of the
cable cover segment may travel longitudinally past and concentrically outward ot the inner end
of the cable cover segment while the cable cover segment inverts during an installation of the
sheath upon the instrument.

According to another aspect of the invention, a fold may be detfined between the
instrument and cable cover segments when the sheath is in the pre-use configuration. The sheath
in the pre-use configuration may define multiple layers, including a sleeve layer having a pocket
for receiving an instrument and an outer layer arranged outwardly of and covering the sleeve
layer.

According to another aspect of the invention, a tab may be arranged between the sleeve
layer and the outer layer for pulling the outer layer away from the sleeve layer. The tab may
define a paper layer arranged between the outer and sleeve layers. Pulling the tab toward the fold
may invert the cable cover segment from the inside-out position to the outside-out position
during an installation of the sheath upon the instrument. During installation ot the sheath upon
the instrument, the fold may travel along the length of the cable cover segment toward an open
end of the cable cover segment such that the cable cover segment inverts during an installation of
the sheath upon the instrument by unrolling the cable cover over the instrument and onto a cable

or tube of the instrument.

According to another aspect of the invention, when the sheath is in the pre-use
configuration, the outer layer may include a pair of flaps folded over the instrument cover
segment. Each of the flaps of the outer layer may be connected to the sleeve layer by a weld. A
fold may be defined between the instrument cover segment and each of the tlaps ot the cable
cover segment when the sheath is in the pre-use configuration. At least one of the flaps may
include an adhesive layer facing inwardly when the sheath is in the in-use configuration tor
adhering to the respective other flap for sealing the flaps to each other around an entire perimeter

of a cable or tube of the instrument. The adhesive may be arranged at both sides, toward

respective edges, of one or both of the tlaps.

In accordance with a first aspect of the invention, a sheath includes a plurality ot layers

coupled to one another and configured to cover a medical or dental instrument. The sheath
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includes an outer layer, a paper layer, and a sleeve layer. The sleeve layer 1s configured to be
received over a probe end of the instrument while the outer layer 1s folded or sealed 1n an inside-
out manner relative to the sleeve layer and 1s configured to be pulled over the cable or tubing end
of the instrument. The paper layer is removable from the sleeve layer after application of the
sheath to the instrument.

[n accordance with another aspect of the invention, a sheath including multiple tolds 1s
configured to cover a dental or medical instrument. The sheath includes an outer layer, a paper
layer, and a sleeve layer. The paper layer is adhered to the other layers by way ot an adhesive
and a number of welds. The paper layer may include a perforated tab to enable easy removal ot
the paper layer from the sleeve and outer layers.

[n yet another aspect of the invention, a method of covering a medical or dental
instrument is provided. The method comprises inserting a sleeve layer over a probe end of the
medical or dental instrument. Next, an outer layer, which is folded over itself relative to the
sleeve layer and attached thereto, is pulled down away from the probe end of the instrument and
toward the cabling or tubing thereof to cover the cabling and tubing. Finally, a paper layer 1s
removed from the outer layer by peeling the paper layer away from the outer layer such that the

seals or welds therebetween are broken.

Various other features, embodiments, and alternatives of the present invention will be
made apparent from the following detailed description taken together with the drawings. It
should be understood, however, that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given by way of illustration and not

limitation. Many changes and modifications could be made within the scope of the present

invention without departing from the spirit thereof, and the invention includes all such

modifications.

BRIEF DESCRIPTION OF THE DRAWINGS
Preferred exemplary embodiments of the invention are illustrated in the accompanying
drawings, in which like reference numerals represent like parts throughout, and in which:

Fig. 1 is a top plan view of a sheath constructed in accordance with a first embodiment of

the present invention;

Fig. 2 is a side elevation view of the sheath of Fig. 1;
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Fig. 3 is a side elevation view of the sheath of Fig. 1 covering an instrument and having a
paper layer removed,;

Fig. 4 is an isometric view of a sheath constructed in accordance with a second
embodiment of the present invention;

Fig. 5 1s a side elevation view of the sheath of Fig. 4 covering an instrument;

Fig. 6 is a side elevation view of the sheath of Fig. 4 covering the instrument with a paper
layer removed therefrom and showing an outer layer adhered together to cover a cable ot the
instrument;

Fig. 7 is a side elevation view of a sheath like the sheath ot Fig. 4 according to one
construction thereof;

Fig. 8 is a side elevation view of a sheath like the sheath of Fig. 4 according to another
construction thereof;

Fig. 9 is a side view of a partially constructed sheath during manufacturing according to
Fig. 1; and

Fig. 10 is a perspective view of the sheath according to Fig. 1.

[n describing the preferred embodiment of the invention which i1s illustrated in the
drawings, specific terminology will be resorted to for the sake of clarity. However, it 1s not
intended that the invention be limited to the specific terms so selected and it is to be understood
that each specific term includes all technical equivalents which operate 1n a similar manner to
accomplish a similar purpose. For example, the words “connected™, ~attached™, or terms similar
thereto are often used. They are not limited to direct connection but include connection through
other elements where such connection is recognized as being equivalent by those skilled 1n the

art.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Referring to Figs. 1-3, a sheath 12 includes an instrument cover segment 14 and a cable
cover segment 16 connected to each other at respective outer and inner ends at a location shown
as fold 18 in Fig. 1. The sheath 12 is configured for covering a medical or dental instrument 22
(see Fig. 3). As shown in Fig. 1, the sheath 12 is provided in its initial, uncovered position to
define a pre-use configuration of the sheath 12 in which the cable cover segment 16 1s in an

inside-out position and overlies at least a portion of the instrument cover segment 14, shown here
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as overlying the entire instrument cover segment 14. In this pre-use configuration, the sheath 12
has not yet been applied to the instrument 22 and defines a plurality of layers. The layers include
an outer layer 24 detined by the cable cover segment 16, a tab 25 that may be defined by a paper
layer 26, and a sleeve layer 28 defined by the instrument cover segment 14, which is configured
to be used for covering the instrument 22, as will be explained in additional detail hereinafter.
The outer layer 24 and the sleeve layer 28 may be constructed from a film or plastic material
such as, e.g., polyethylene, polypropylene, or any other suitable polymeric material. The sleeve
layer 28 1s generally tubular and configured to be received over a tip 30 (see Fig. 3) of the
instrument 22 which may include a probe, lens, or sensor. As illustrated, the sleeve layer 28 has a
generally tapered shape extending from a first end 32 that defines an outer end of the instrument
cover segment 14 to an opposing second end 34 that defines a tip end of the instrument cover
segment 14. In particular, the sleeve layer 28 defines a pocket 29 that includes a narrow probe
recerving end 36 for receiving the tip 30 of the instrument 22, which may have a rounded end or
similar such construction. The probe receiving end 36 extends toward the first end 32 toward a
wide control receiving end 38, which may be contigured to be received over a control element 40
(see Fig. 3) of the instrument 22. As will be explained in greater detail herein, the outer layer 24
1s folded in an inside-out manner relative to the sleeve layer 28 and 1s configured to be securely

received over a cable or tube (not shown) of the instrument 22.

The paper layer 26 may be loosely held between the outer and sleeve layers 24, 28 or
may be bonded to at least one of and selectively separable from the outer layer 24 and sleeve
layer 28 1n a manner that will be described hereinafter. In one embodiment, the paper layer 26 is

separably coupled to the outer layer 24 and the sleeve layer 28 by way of a number of seals 42 or
folds. The seals 42 may be formed in any conventional manner generally known 1in the art.

With additional reference now to Figs. 2 and 3, the sheath 12 1s shown in the initial,
uncovered position. In the initial, uncovered position, the outer layer 24 1s disposed 1n an inside-
out manner relative to the sleeve layer 28, as previously described. To apply the sheath 12 to the

instrument 22, the operator of the sheath 12 first inserts the tip 30 of the instrument 22 into the
sleeve layer 28 such that the probe receiving end 36 1s received over the tip 30 in a direction
indicated by arrow 44. The sleeve layer 28 1s pulled over the tip 30 until the control receiving
end 38 covers the control element 40 of the instrument 22. Next, the outer layer 24 1s pulled back

over itself in a direction indicated by arrow 46. This may be done by grasping the probe
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receiving end of the tab 25 and pulling the outer layer 24 down thereby inverting the outer layer
24 with respect to the pre-use configuration. Alternatively, the user may hold the cable and pull
the outer layer down over the cable to thereby invert the layers. In so doing, the cable cover
segment 16 may be inverted from an inside-out position to define an outside-out position in
which the cable cover segment 16 extends longitudinally away from the instrument cover
segment 14 and overlies at least a portion of a length of cable or tube of the instrument 22. This
enables the outer layer 24 to be pulled over the cable or tube of the instrument 22 as previously
indicated. Once the outer layer 24 and, thus, cable cover segment 16 have been pulled over the
cable or tube of the instrument 22, the paper layer 26 is exposed and presented to the operator for
removal thereof. In particular, the paper layer 26 may be pulled in a direction indicated by arrow
48 such that the seals 42 between the paper layer 26 and the outer layer 24 and sleeve layer 28
are broken such that the paper layer 26 and tab 25 may be removed and disposed of.

Turning now to Figs. 4-6, an alternative construction of the sheath 120 is provided in
which the sheath 120 includes multiple folds, welds, or seals 156 for coupling the outer layer
124, paper layer 126, and sleeve layer 128 to one another. In this embodiment, the cable cover
segment 16 includes a pair of flaps 17 that define a folded position in which the flaps 17 overlie
the instrument cover segment 14 in a pre-use configuration to an unfolded position in which the
flaps 17 extend longitudinally from the instrument cover 14 in an in-use configuration. In the
present construction, the paper layer 126 is applied to each of the folded over outer layers 124
such that a multiple fold sheath construction is provided. As partly shown in Fig. 4, and also in
Fig 5, the sheath 120 is pulled over a medical or dental instrument 122 (having segments 130 and

140) in much the same manner previously described herein while the layers 124, 126, and 128

are in their initial folded positions prior to being unfolded for capturing the cabling or tubing 150

(see Fig. 5) of the instrument 122.

The outer layer 124, as in the previous embodiment, is folded back over itself and 1S
configured to be pulled over the tubing 150 of the instrument 122, as desired. The paper layer
126 is likewise provided in much the same manner and configured for selective removal once the
sheath 120 has been deployed. In this construction, the paper layer 126 may employ a pertorated
tab 152 for assisting the operator in removing the paper layer 126. The paper layer 126 may be
adhered to the sleeve layer 128 by way of an adhesive layer 154 applied along both sides thereof.

In addition, the paper layer 126 may include a number of heat welds 156 contigured to couple
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the paper layer 128 to the outer layer 124. As will be described herein, the heat welds 156 may
be selectively broken by the operator for removing the paper layer 126 as desired.

With additional reference now to Fig. 5, the sheath 120 is shown in an intermediate
position in which the outer layer 124 and connected paper layer 126 have been partially pulled
back over the instrument 122 in a direction indicated by arrow 158. In particular, the outer layer
124 has been pulled toward the tubing 150 for covering thereof. As the outer layer 124 1s pulled
back over the tubing 150, the paper layer 126 is exposed for subsequent removal thereot.

With additional reference now to Fig. 6, the sheath 120 is shown with the paper layer 126
broken away from the outer layer 124. As shown in Fig. 6, the outer layer 124 has been pulled
down over the tubing 150 of the instrument 122 to provide a covering thereover. The adhesive
layer 154 may allow for “zip™ seal-type attachment of the flaps 17 to each other to extend over
the tubing 150 by progressively adhering along the length of the flaps 17 while the paper layer(s)
126 is being removed by peeling from the respective inner surface(s) of the flap(s) 17. In at least
one construction of the invention, a portion of the paper layer 126, such as the perforated tab
152, may remain behind after removal of the paper layer 126 to assist the operator in removing
the sheath 12 from the instrument 122. To remove the paper layer 126 from the outer layer 124,
the paper layer 126 is pulled away from the outer layer 124 in a direction indicated by arrows
160 and 162.

With additional reference now to Fig. 7, the sheath 120 is shown according to a first
construction in which the outer layer 124 and the paper layer 126 are coupled to one another by
welds 142. As previously described, when the outer layer 124 is pulled over the cable of the
instrument, the welds 142 may be broken to separate the paper layer 126 from the outer layer
124. Now with additional reference to Fig. 8, the sheath 120 is shown according to another
construction in which the paper layer 126 and outer layer 124 are not coupled to one another.

Referring to Fig. 9, the sheath according to Fig. 1 is shown in an intermediate assembly
stage. The cable cover segment 16, as seen in Fig. 1, is shown prior to bonding each flap 17 to
one another forming the cable cover segment 16 and encapsulating the mnstrument cover segment

14. As shown in Fig. 10, each flap 17 is folded over in order to encase the outside of the

instrument cover section 14. The sides of the flaps 17 may then be fused together forming the

sheath 12 as shown in Fig. 1, while not fusing the ends of the flap together, allowing the
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completed cable cover segment 16 to unfold over the cable of a probe tip 30, as partially seen in
Fig. 3.

Although the best mode contemplated by the inventors of carrying out the present
invention is disclosed above, practice of the present invention is not limited thereto. It will be
manifest that various additions, modifications, and rearrangements of the aspects and features of
the present invention may be made in addition to those described above without deviating from
the spirit and scope of the underlying inventive concept. The scope of some of these changes is
discussed above. The scope of other changes to the described embodiments that fall within the
present invention but that are not specifically discussed above will become apparent from the

appended claims and other attachments.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A sheath comprising:

an outer layer defining a cable cover segment; and

a sleeve layer defining an instrument cover segment;

wherein the outer layer and sleeve layer comprise a pre-use configuration in which the
sleeve layer is configured to receive a portion of an instrument and the outer layer 1s arranged 1n
an inside-out position and overlies at least a portion of the instrument cover segment and wherein
the outer layer and the sleeve layer comprise an in-use configuration wherein the cable cover
segment defines an outside out position and extends longitudinally with respect to the instrument

cover segment.

2. The sheath of claim 1, wherein the instrument cover segment includes a tip end
configured for receiving a tip of the instrument and an opposite outer end, the cable cover

segment defining an inner end connected to the outer end ot the instrument cover segment.

3. The sheath of claim 2, wherein the cable cover segment defines an outer end
arranged relatively closer to the tip end of the instrument cover segment when the sheath 1s 1n the

pre-use configuration and relatively further from the tip end of the instrument cover segment

when the sheath is in the in-use configuration.

4. The sheath of claim 3, wherein the outer end of the cable cover segment travels
longitudinally past and concentrically outward of the inner end of the cable cover segment while

the cable cover segment inverts during an installation of the sheath upon the instrument.

5. The sheath of claim 1, wherein a fold is defined between the instrument and cable

cover segments when the sheath is in the pre-use contiguration.

1O
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6. The sheath of claim 5, wherein the sleeve layer defines a pocket for receiving the
instrument and the outer layer is arranged outwardly of and covering the sleeve layer in the pre-

use configuration

7. The sheath of claim 6, wherein the outer layer is configured to be pulled down

over a cable of the instrument.

8. The sheath of claim 7, wherein a tab defines a paper layer arranged between at

least one of the outer and sleeve layers.

9. The sheath of claim 7, wherein pulling the outer layer toward the fold inverts the
cable cover segment from the inside-out position to the outside-out position during an

installation of the sheath upon the instrument.

10. The sheath of claim 9, wherein the instrument cover segment includes a tip end
receiving a tip of the instrument and an opposite outer end, the cable cover segment defining an
inner end connected to the outer end of the instrument cover segment at the fold when the sheath

1S in the pre-use configuration.

11. The sheath of claim 10, wherein during installation of the sheath upon the
instrument, the fold travels along the length of the cable cover segment toward an open end of

the cable cover segment such that the cable cover segment inverts during an installation of the

sheath upon the instrument by pulling the cable cover over the instrument and onto a cable or

tube of the instrument.

12.  The sheath of claim 2, wherein in the pre-use configuration, the outer layer

includes a pair of flaps folded over the instrument cover segment.

13.  The sheath of claim 12, wherein each of the flaps of the outer layer is connected

to the sleeve layer by a weld.

11
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14 The sheath of claim 12, wherein a fold ts defined between the instrument cover

segment and each of the flaps of the cable cover segment when the sheath 1s in the pre-use

configuration

15 The sheath of claim 14, wherein at least one of the flaps includes an adhesive
layer facing inwardly when the sheath is in the in-use configuration for adhering to the respective
other flap for sealing the flaps to each other around an entire perimeter ot a cable or tube of the

instrument.

16. A sheath comprising:
an outer layer;
a paper layer releasably coupled to the outer layer; and
a sleeve layer coupled to the outer layer in a folded manner and defining a pocket

for receiving an instrument, wherein the outer layer is configured to be untolded back over the

sleeve layer to receive a tubing of the instrument.

17.  The sheath of claim 16, wherein the outer layer and paper layer are sealingly

coupled to one another.

18.  The sheath of claim 16, wherein the pocket defines a tapered construction

corresponding to the instrument.

19.  The sheath of claim 16, further comprising an adhesive layer coupled to the outer

layer and configured to be applied to the tubing.

20. A method of installing a sheath upon instrument, the method comprising:

inserting a tip of an instrument into a pocket of an instrument cover segment of a sheath

toward a tip end of the instrument cover segment;

moving a pair of flaps from a folded position in which the flaps overlie the instrument

cover segment to an unfolded position in which the flaps extend longitudinally from the

instrument cover segment; and

12
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securing the tlaps to each other on opposing sides of at least a portion of a length of cable
or tube of the instrument so as to provide a continuous barrier extending the entire length of the

instrument and over at least a portion of the cable or tube.

13
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