wO 2007/142844 A2 |10 0 00O O 0 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
13 December 2007 (13.12.2007)

lﬂfb A0 0000

(10) International Publication Number

WO 2007/142844 A2

(51) International Patent Classification:
A61B 1/018 (2006.01)

(21) International Application Number:

PCT/US2007/012313
(22) International Filing Date: 24 May 2007 (24.05.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/810,387 1 June 2006 (01.06.2006) US

(71) Applicant (for all designated States except US): WIL-
SON-COOK MEDICAL INC. [US/US]; P.O.Box 27115-
4191, 4900 Bethania Station Road, Winston-Salem, NC
27105-4191 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): AYALA, Juan, Car-
los [CO/CL]; Fitz Roy 1226, Santiago (CL). RUCKER,
Brian, K. [US/US]; 1148 Luke Street, King, NC 27021
(US).

(74) Agent: EVENSEN, Andrea, L.; Brinks Hofer Gilson &
Lione, P.O. Box 10087, Chicago, II. 60610 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN,
IS, JIP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: ENDOSCOPIC SLEEVE SEAL

16

15

4

10A
13 ‘ :
\ /}
« L
- , =i
o e
10— P
¢ -
-] L1
> a1
| L
; -
— \\\\%_Ji———

(57) Abstract: A medical sealing device is
provided that substantially seals around one or
more medical devices that are placed into the
working channel of an endoscope; wherein the
one or more medical devices have an irregular
cross-sectional profile. When a sufficient back
pressure or surface tension is present in the
working channel, the sealing device collapses
a portion of itself and conforms to a portion of
the one or more medical devices present in the
working channel, thus forming a seal around
and between the one or more medical devices.
The seal thereby substantially prevents the
escape of fluids from the working channel.
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ENDOSCOPIC SLEEVE SEAL

RELATED APPLICATIONS

[0001] The present patent document claims the benefit of the filing date under
35 U.S.C. § 119(e) of Provisional U.S. Patent Application Serial No. 60/810,387,
filed June 1, 2006, which is hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The invention relates to medical sealing devices, particularly those used

in conjunction with endoscopes.

BACKGROUND OF THE INVENTION

[0003] When an endoscope is used to view a passageway, such as the stomach,
colon, intestine, bile duct, etc., a gas or liquid is often infused into the passageway
to insufflate the passageway. Insufflating the passageway causes the passageway
to expand, thus enabling the medical professional to better visualize and maneuver
within the area in which the endoscopic procedure is being performed.

[0004] When a sufficient amount of fluid (including, but not limited to, gas,
bile, blood, and radiopaque contrast fluid) is present in the passageway, back
pressure occurs that may cause the fluid to leak out from the working channel of
the endoscope; often times blood and bile puddle on the floor or on the person
performing the procedure. In addition, surface tension also known as capillary-
action can also cause fluid leakage even when no insufflation or backpressure is
present. This is because the catheters and wire guides as well as the endoscope
channels are small enough that they draw fluid out through the user end, even with
no insufflation or backpressure. It is preferred that the fluid not leak from the
endoscope while the endoscopic procedure is being performed, because sﬁch _
leakage may interfere with a successful outcome of the procedure and may
contaminate the working area. '

[0005] Seals are typically used to inhibit fluid leakage from the working
channel of the endoscope. While traditional seals may seal around a single round-

shaped device, most seals are incapable of inhibiting the escape of fluid from
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around one or more medical devices having a combined irregular cross-sectional
profile that are disposed through the working channel of the endoscope.
Furthermore, current seals often result in friction around the devices inserted
therethrough. Friction inhibits the medical professional from using tactile
feedback as a means for determining how the medical devices ought to be

manipulated.

BRIEF SUMMARY OF THE INVENTION

[0006] A seal device for use with an endoscope having a working channel
extending from a working channel port is provided. The device includes a sleeve
having a proximal portion, a distal portion, and a lumen extending therethrough.
The proximal portion comprises an attachment mechanism that is adapted to attach
to the working channel port of the endoscope, and the distal portion is adapted to
conform around one or more medical devices that are inserted therethrough when
subjected to a sufficient back pressure created by the proximal movement of fluids
through the working channel. The one or more medical devices have an irregular
cross sectional profile. The sleeve is configured for insertion into the working
channel port of an endoscope.

[0007] Further, a seal device for use with an endoscope having a working
channel extendi'hg from a working channel port is provided. The device includes a
proximal portion, a distal portion, and a lumen extending therethrough. A
diameter of the proximal portion is greater than a diameter of the distal portion.
The sleeve is adapted to substantially seal around at least two medical devices
ihserted therethrough when a back pressure of about 20 mmHg exists within the
working channel. The at least two medical devices have different diameters, and
the at least two medical devices have a combined irregular cross-sectional profile.
The sleeve creates minimal frictional force around the at least two medical devices
inserted therethrough so as to not inhibit the movement thereof. The device
further includes an attachment mechanism adapted to attach the sleeve to the

working channel port of the endoscope.
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[0008]  Also provided is a method for sealing a working channel of an
endoscope that extends from a working channel port of the endoscope. The
method includes providing a seal sleeve wherein the seal sleeve is adapted to
substantially seal around one or more medical devices inserted therethrough when
a sufficient back pressure is present, wherein the one or more medical devices
have an irregular cross-sectional profile. The method further includes attaching
the seal sleeve to the working channel port of the endoscope with an attachment
“mechanism. The method further includes introducing the one or more medical
devices through the seal sleeve, and providing a back pressure sufficient to cause
the seal sleeve to conform to the one or more medical devices.
[0009] Still further, a seal device for use with an endoscope having a working
channel extending from a working channel port is provided. The seal device
includes a sleeve having a proximal portion, a distal portion, and a lumen
extending therethrough. The proximal portion includes an attachment mechanism
that is adapted to attach to the working channel port of the endoscope, and the
distal portion is adapted to conform around one or more medical devices that are
inserted therethrough when subjected to a sufficient back pressure or a surface
tension created by the proximal movement of fluids through the working channel.
The one or more medical devices have an irregular cross sectional profile. The
sleeve is configured for insertion into the working channel port of an endoscope.
[0010] Still further, a seal device for use with an endoscope having a working
channel extending from éworking channel port is provided. The seal device
includes a sleeve having a proximal portion, a distal portion, and a lumen
extending therethrough. A diameter of the proximal portion is greater than a
diameter of the distal portion. The sleeve is adapted to substantially seal around at
least two medical devices inserted therethroﬁgh when a back pressure of about 20
mmHg or a surface tension exists within the working channel. The at least two
medical devices have different diameters. The at least two medical devices have a
combined irregular cross-sectional profile. The sleeve creates minimal frictional
force around the at least two medical devices inserted therethrough so as to not

inhibit the movement thereof. The device further includes an attachment
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mechanism adapted to attach the sleeve to the working channel port of the
endoscope.

[0011]  Still further, a method for sealing a working channel of an endoscope
that extends from a working channel port of the endoscope is provided. The
method includes providing a seal sleeve wherein the seal sleeve is adapted to
substantially seal around one or more medical devices inserted therethrough when
a sufficient back pressure or a surface tension is present, wherein the one or more
medical devices have an irregular cross-sectional profile, attaching the seal sleeve
to the working channel port of the endoscope with an attachment mechanism,
introducing the one or more medical devices through the seal sleeve, and
providing a back pressure or a surface tension sufficient to cause the seal sleeve to

conform to the one or more medical devices.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0012] The embodiments will be further described in connection with the
attached drawing figures. Throughout the specification, like reference numerals
and letters refer to like elements. It is intended that the drawings included as a
part of this specification be illustrative of the embodiments and should in no way
be considered as a limitation on the scope of the invention.
[0013] Fig. 1 is a cross sectional view of a working channel of an endoscope
having an embodiment depicted in an un-sealing state;
[0014]  Fig. 2 is a cross sectional view of a working channel of an endoscope
having the same embodiment as that depicted in Fig. 1 but here depicted in a

- sealing state;
[0015] Fig. 3 is a partial cross sectional view of a working channel of an

~ endoscope having an embodiment of a seal sleeve and an attachment mechanism
for attaching the seal sleeve to the working channel of the endoscope; ‘
[0016]  Fig. 4 is a partial cross sectional view of a working channel of an
endoscope having an alternate embodiment of a seal sleeve and an attachment

mechanism for attaching the seal sleeve to the working channel of the endoscope;
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[0017]  Fig. 5 is a perspective view of a working channel of an endoscope
having an alternate embodiment of a seal sleeve and an attachment mechanism for
attaching the seal sleeve to the working channel of the endoscope;

[0018]  Fig. 6 is a perspective view of the circled portion 6 depicted in Fig. §;
[0019]  Fig. 7 is another perspective view of a wbrking channel of an
endoscope having an alternate embodiment of a seal sleeve and a mechanism for
attaching the seal sleeve to the working channel of the endoscope;

[0020]  Fig. 8 is a perspective view of an alternate embodiment of a seal sleeve
and an attachment mechanism for attaching the seal sleeve to the working channel
of the endoscope; and

[0021] Fig. 9 is a cross sectional view of a working channel of an endoscope

having the same embodiment of a seal sleeve as that depicted in Fig. 8.

DETAILED DESCRIPTION OF PRESENTLY PREFERRED EMBODIMENTS

[0022] The embodiments provide an apparatus that is able to maintain a seal
around one or more medical devices having a combined irregular cross-sectional
profile that are simultaneously inserted through the working channel of the
endoscope while at the same time creating minimal or no frictional force.

[0023] A more detailed description of the embodiments will now be given with
reference to Figs. 1-9. The present invention is not limited to those embodiments
illustrated; it specifically contemplates other embodiments not illustrated but
intended to be included in the claims. -

[0024]  Fig. 1 is a cross sectional view of a working channel 17 of an
endoscope containing seal sleeve 10 in an un-sealing state. Seal sleeve has a
proximal portion 10A attached to the proximal end of working channel 17 via
clamp 13. Clamp 13 is further depicted in Figs. 5, 6, and 7. Distal portion 10B of
seal sleeve 10 is generally not fixedly attached to working channel 17. -

[0025] Seal sleeve 10 is made from a highly flexible, readily collapsible,
substantially fluid-impermeable material having a low coefficient of friction, that .
will not degrade while in the presence of fluids within which it may come in

contact. A preferred material is medical grade polyethylene; however seal sleeve
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10 may be made from other materials that are flexible, readily collapsible,
substantially fluid-impermeable, and that have a low coefficient of friction,
including but not limited to, polyurethane, silicone, nylon, polyamides such as
urethanes, polypropylene, polytetrafluoroethylene (PTFE), expanded
polytetrafluoroethylene (ePTFE), and natural (latex) and polyisoprene rubbers. It
is also contemplated that seal sleeve could be made from an elastic material that
stretches when at least one medical device is placed therethrough, but then
compresses and conforms around the medical device forming a substantially fluid-
impermeable seal. Additionally, a removable stiffening insert may be added to
seal sleeve 10 for easier placement of seal sleeve 10 within working channel 17.
[0026] The thickness of seal sleeve 10 is about 0.001 - 0.025 inches, although
greater and lesser thicknesses are also conteruplated depending on the type of
material from which seal sleeve 10 is made. The material and thickness of the
material from which seal sleeve 10 is made should be such that it is able to
conform around one or more medical devices, having a combined irregular cross-
sectional profile, inserted therethrough, without beconﬁng permanently deformed
or stretched.

[0027] A substantially fluid-impermeable seal is formed when a sufficient back
pressure or surface tension is present. The back pressure or surface tension causes
seal sleeve 10 to collapse and fold back onto itself and conform around the
medical devices inserted therethrough. Additionally, the material should be
sufficiently stiff so that seal sleeve 10 does not entirely invert into itself.
Furthermore, the frictional force exerted by seal sleeve 10 onto a medical
instrument inserted therethrough should be low enough so that tactile feedback at
proximal portion 10B of seal sleeve 10 is preserved to allow the medical
professional to obtain information from the distal end of the medical device
inserted therethrough. ,

[0028] Wire guide 16 and catheter 15, collectively having an irregular cross-
sectional profile, enter through proxi;nal portion 10A of seal sleeve and exit
through exit way 11 located at distal portion 10B of seal sleeve 10. Exit way 11 is

large enough to allow medical devices to pass therethrough, but sufficiently small
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so as to be able to form a seal around each of the devices. Ideally, the diameter of
exit Way 11 is from about 0.020 - 0.200 inches, although other diémeters are
contemplated depending on the dimensions of the medical instrument inserted
therethrough. Here, the inner diameter of exit way 11 is slightly larger than the
combined outer diameters of the devices that will be placed through seal sleeve 10.
Proximal portion 10A of seal sleeve is approximately about 0.157 - 0.197 inches
wide, distal portion is approximately about 0.079 - 0.118 inches wide and seal
sleeve 10 is approximately about 1 inch long; however, other dimensions are
contemplated. Seal sleeve 10 is able to be configured so as to maintain a seal
around one or more devices having various shapes and sizes that are inserted
through working channel 17. Seal sleeve 10 is not limited to having a cone-shape;
other shapes include but are not limited to a cylinder and duck-bill shape.

[0029]  Fig. 2 depicts the embodiment of Fig. 1 but in a collapsed sealing state.
Back pressure BP can occur naturally or as a result from insufflating an orifice.
However, the embodiments disclosed herein do not require back pressure as the
embodiments will also prevent leakage due to surface tension. Back pressure BP
is generally up to about 20 mmHg and is such that it pressés back up through
working channel 17 in the proximal direction. Because seal sleeve 10 is made
from a highly flexible, readily collapsible material, it will collapse onto itself in
the proximal direction and conform around wire guide 16 and catheter 15 to form
a substantially fluid-impermeable seal.

[0030] Because seal sleeve 10 is made from a material having a low coefficient
of friction, the medical professional is able to use tactile feedback as a means for
determining how wire guide 16 and catheter 15 ought to be further manipulated.
Because a seal is maintained, the orifice remains insufflated and the area
surrounding the working channel will not be contaminated by fluid escape.

[0031] Fig. 3 depicts an embodiment of a seal sleeve 10 that is integrated into a
Wire Guide Locking Device attachment mechanism, of the type produced by Cook
Endoscopy. A wire guide locking device 12 is further described in U.S. Patent
Application Serial No. 11/3 50,483 that is hereby incorporated by reference. Seal

sleeve 10 is attached to modified wire guide locking device 12 using a medically
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acceptable adhesive, however, other attachment mechanisms are contemplated.
Wire guide locking device 12 attaches to working channel 17 having an outwardly
extending flange 21.

[0032]  Fig. 4 depicts an alternate embodiment of seal sleeve 20, the proximal
portion 20A of which is integrated into a modified wire guide locking device 12 as
depicted in Fig. 3. Distal portion 20B of seal sleeve 20 includes a plurality of
flaps 18. Flaps 18 help to create a seal around a plurality of medical devices 15,
16, 19, having a combined irregular cross-sectional profile, inserted through seal
sleeve 20. In particular, when a sufficient back pressuze or surface tension is
present, a substantially fluid-impermeable seal is formed when flaps 18 fold onto
themselves and conform around gaps that exist between the plurality of medical
devices.

[0033] Fig. 5 depicts an embodiment of a seal sleeve 10 and a mechanism for
attaching seal sleeve 10 to working channel 17 of endoscope, and Fig. 6 is a close-
up view of the circied portion 6 depicted in Fig. 5. Seal sleeve 10 is placed into
working channel 17 such that proximal portion 10A of seal sleeve 10 overlaps the
end of working channel 17. Clamp arms 13A and 13B of clamp 13 are pressed
towards each other causing the diameter of clamp 13 to expand. Clamp 13 is then
placed around proximal portion 10A of seal sleeve 10 and clamp arms 13A and
13B are released causing clamp 13 to tighten and hold seal sleeve 10 firmly in
place.

[0034] Fig. 7 depicts an alternate mechanism for attaching seal sleeve 10 to
working channel 17 of endoscope. Here, seal sleeve 10 is placed into working
channel 17 such that proximal portion 10A of seal sleeve 10 overlaps the end of
working channel 17. Clamp 14 is placed around proximal portion 10A of seal
sleeve 10 and is tightened so as to hold seal sleeve 10 firmly in place. Other
attachment mechanisms are contemplated, including but not limited to, attaching
seal sleeve 10 to working channel 17 using a medically acceptable adhesive,
elastic, tape, or a cap.

[0035]  Fig. 8 depicts a perspective view of an alternate embodiment of seal

sleeve 30; Fig. 9 depicts a cross sectional view of seal sleeve 30 disposed within
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working channel 17. Distal portion 30B of seal sleeve 30 comprises exit way 11.
Proximal portion 30A of seal sleeve 30 is fixedly compressed between cap 31 that
comprises two pieces 31A, 31B. Cap 31 removably attaches to outwardly
extending flange 21 of working channel 17. It is also contemplated that cap 31
could be threaded to attach to a working channel having treads. Cap 31 could also
be lined with a non-permanent adhesive substance so that cap 31 remains attached
to a working channel lacking outwardly extending flange 21. Cap 31 can also be
lined with a tacky material or further comprise a gasket to aid in attaching to a
working channel lacking outwardly extending flange 21. Additionally, cap 31 can
be configured in such a way that it snaps over a working channel lacking
outwardly extending flange 21.

[0036] As is evident, the embodiments provide a very effective solution for
maintaining a seal around one or more devices having an irregular cross-sectional
profile that are simultaneously inserted into the working channel of an endoscope.
The foregoing description and drawings are provided for illustrative purposes only
and are not intended to limit the scope of the invention described herein or with
regard to the details of its construction and manner of operation. It will be evident
to one skilled in the art that modifications and variations may be made without
departing from the spirit and scope of the invention. Changes in f0£*m and in the
proportion of parts, as well as the substitution of equivalents, are contemplated as
circumstances may suggest and render expedience; although specific terms have
been employed, they are intended in a generic and descriptive sense only and not
for the purpose of limiting the scope of the invention set forth in the following

claims.
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CLAIMS

What is claimed is:

1. A seal device for use with an endoscope having a working channel

extending from a working channel port, the seal device comprising:

a sleeve having a proximal portion, a distal portion, and a lumen
extending therethrough;

wherein the proximal portion comprises an attachment mechanism that
is adapted to attach to the working channel port of the endoscope, and the distal
portion is adapted to conform around one or more medical devices that are
inserted therethrough when subjected to a sufficient back pressure or a surface
tension created by the proximal movement of fluids through the working channel;

. wherein the one or more medical devices have an irregular cross

sectional profile; and

wherein the sleeve is configured for insertion into the working channel

port of an endoscope.

9. The seal device of Claim 1 wherein the sleeve is made from a highly
flexible, readily collapsible, substantially fluid-impermeable material having a low
coefficient of friction, that will not degrade while in the presence of fluids within

which it may come in contact.

3. The seal device of Claim 1 wherein the sleeve is made from a material
selected from the group consisting of polyethylene, polyurethane, silicone, nylon,
polyamides, urethanes, polypropylene, polytetrafluoroethylene, expanded

polytetrafluoroethylene, latex, polyisoprene rubbers, and an elastic material.

4. The seal device of Claim 1 wherein the sleeve is made from a material

that is about 0.001-0.025 inches thick.
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5. The seal device of Claim 1 wherein a diameter of the lumen located at
the distal portion of the sleeve is slightly larger than a combined outer diameters of

the one or more medical devices inserted therethrough.

6. The seal device of Claim 1 wherein the distal portion further comprises

a plurality of flaps.

7. The seal device of Claim 1 wherein the sleeve shape is selected from

the group consisting of a cone, cylindrical, or duck-bill.

8. The seal device of Claim 1 wherein the back pressure is about 20
mmHg.

9. The seal device of Claim 1 wherein the one or more medical devices

inserted therethrough comprises a wire guide and a catheter.

10. The seal device of Claim 1 wherein the one or more medical devices

inserted therethrough have different diameters.

11. The seal device of Claim 1 wherein the sleeve creates minimal
frictional-force around the one or more medical devices inserted therethrough so

as to not inhibit the movement thereof.

12. The seal device of Claim 1 wherein the attachment mechanism is
selected from the group consisting of a clamp, wire guide locking device, tape,

elastic, adhesive, and a cap.

13. A seal device for use with an endoscope having a working channel
extending from a working channel port, the seal device comprising:
a sleeve having a proximal portion, a distal portion, and a lumen
extending therethrough;
wherein a &iameter of the proximal portion is greater than a diameter of

the distal portion;
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wherein the sleeve is adapted to substantially seal around at least two
medical devices inserted therethrough when a back pressure of about 20 mmHg or
a surface tension exists within the working channel;

wherein the at least two medical devices have different diameters;

wherein the at least two medical devices have a combined irregular
cross-sectional profile;

wherein the sleeve creates minimal frictional force around the at least
two medical devices inserted therethrough so as to not inhibit the movement
thereof; and

an attachment mechanism adapted to attach the sleeve to the working

channel port of the endoscope.

14. The seal device of Claim 13 wherein the attachment mechanism is
selected from the group consisting of a clamp, wire guide locking device, tape,

elastic, adhesive, and a cap.

15. A method for sealing a working channel of an endoscope that extends

from a working channel port of the endoscope, the method comprising:

providing a seal sleeve wherein the seal sleeve is adapted to
substantially seal around one or rﬁore medical devices inserted therethrough when
a sufficient back pressure or a surface tension is present, wherein the one or more
medical devices have an irregular cross-sectional profile,

attaching the seal sleeve to the working channel port of the endoscope
with an attachment mechanism;

introducing the one or more medical devices through the seal sleeve;
and

providing a back pressure or a surface tension sufficient to cause the

seal sleeve to conform to the one or more medical devices.

16. The method of Claim 15 wherein the back pressure introduced is about
20 mmHg.

PCT/US2007/012313
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17. The method of Claim 15 wherein the attachment mechanism is selected
from the group consisting of a clamp, wire guide locking device, tape, elastic,

adhesive, and a cap.

18. The method of Claim 15 wherein the one or more medical devices

introduced comprises a wire guide and a catheter.

19. The method of Claim 15 wherein the one or more medical devices have

different diameters.

20. The method of Claim 15 wherein the seal sleeve provided creates
minimal frictional force around the one or more medical devices introduced SO as

to not inhibit the movement thereof.
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