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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The invention relates to laparoscopic devices.
In particular, the invention relates to a laparoscopic seal
assembly permitting the use of hands in assisting during
laparoscopic procedures.

2. Description of the Related Art

[0002] During laparoscopic procedures, it is often de-
sirable for the surgeon to place his or her hand within the
patient in a manner manipulating the instruments posi-
tioned within the patient. When this occurs, it is desirable
to separate the external environment from the internal
portion of the patient. For example, when hand assisted
laparoscopic procedures are performed within the ab-
dominal cavity, itis desirable to perform hand exchanges
with minimal loss of abdominal pressure.

[0003] As such, a need exists for skin mountable seals
permitting hand assisted laparoscopic procedures with-
out fear that the abdominal pressure will be compro-
mised. The present invention provides such an appara-
tus.

[0004] US 2006/247673 describes and illustrates a
surgical access device that includes an upperring, a low-
er ring, and. The ends of the first elastic member are
assembled with upper ring and lower ring to form a hy-
perboloid ("hour glass") shape defining an opening cen-
tered on a vertical axis of the access device that can be
reduced and enlarged by rotating the rings relative to
each other. To provide the surgeon with the ability to
conveniently and quickly change the access device from
a closed or partially closed configuration to an open con-
figuration, the access device includes an intermediate
ring disposed between the upper ring and the lower ring.
A locking element attaches to the outer circumferential
surface of the upper ring, and releasably locks the upper
ring to the intermediate ring. The intermediate ring has
a plurality of undercut, upper teeth spaced apart on its
perimeter. Upper teeth interlock with a like plurality of
undercut, lower teeth spaced apart on the perimeter of
the lower ring. When a surgeon rotates either the upper
ring or the lower ring relative to the other in a first sense,
the upperteeth andlowerteeth engage to preventrelative
movement of the upper ring and the lower ring in an op-
posite, second sense, which is promoted by the spring-
back force from twisting of the elastic member as the
opening closes. To release the upper ring from the lower
ring, the surgeon may, for example, slightly turn the upper
ring in the first sense while holding the lower ring, and
pull the upper ring apart from the lower ring to disengage
the upper teeth from the lower teeth.
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SUMMARY OF THE INVENTION

[0005] Itis, therefore, an object of the presentinvention
to provide a seal assembly for permitting hand assisted
laparoscopic procedures. The invention is defined in
claim 1. Preferred embodiments are defined in the de-
pendent claims. The seal assembly includes a seal cap
having a seal positioned within a housing. The housing
includes a lower seal ring having a track which supports
an upper seal ring for relative rotational motion, wherein
the seal is supported between the upper seal ring and
the lower seal ring for rotation between an open orienta-
tion and a closed orientation. The track includes an inner
upstanding annular wall and an outer upstanding annular
wall connected by a base member. A ratchet mechanism
controls motion of the upper seal ring relative to the lower
seal ring. The ratchet mechanism includes a ratchet arm
oriented to engage a ratchet surface and the ratchet sur-
face is positioned between the inner upstanding annular
wall and the outer upstanding annular wall. The ratchet
surface extends outwardly from a center of the seal as-
sembly.

[0006] It is also an object of the present invention to
provide a seal assembly wherein the ratchet arm is cou-
pled to the upper seal ring and the ratchet surface is
coupled to lower seal ring, the ratchet surface being se-
cured along an exterior surface of the outer upstanding
annular wall such that the ratchet surface extends out-
wardly from a center of the seal assembly..

[0007] Itis also another object of the present invention
to provide a seal assembly wherein the ratchet arm is
shaped and dimensioned to engage the ratchet surface
when the upper seal ring is rotated relative to the lower
seal ring in a first direction and rides under the ratchet
surface when the upper seal ring is rotated relative to the
lower seal ring in a second direction.

[0008] Itis also afurther object of the presentinvention
to provide a seal assembly wherein the ratchet arm in-
cludes a tapered distal end shaped and dimensioned to
ride under the ratchet surface as the upper seal ring is
rotated relative to the lower seal ring in th

[0009] It is another object of the present invention to
provide a seal assembly including first and second ratch-
et surfaces on the lower seal ring.

[0010] It is still another object of the present invention
to provide a seal assembly wherein the sealis aniiris seal.
[0011] Itis yet another object of the present invention
to provide a seal assembly including first and second
ratchet surfaces on the lower seal ring.

[0012] It is another object of the present invention to
provide a seal assembly including a spring biasing the
upper seal ring relative to the lower seal ring.

[0013] Itis further an object of the present invention to
provide a seal assembly including a retractor extending
from the seal cap.

[0014] Itis yet a further object of the present invention
to provide a seal assembly wherein the housing includes
an attachment ring detachably secured to the lower seal
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ring for permitting selective attachment of the retractor
by positioning it between the attachment ring and the
lower seal ring.

[0015] Itis also a further object of the present invention
to provide a seal assembly wherein the lower seal ring
includes at least one outwardly extending flange shaped
and dimensioned for seating within at least one inwardly
facing recess formed along the attachment ring.

[0016] It is also an object of the present invention to
provide a seal assembly wherein an upper end of the
seal is connected to the upper seal ring and a lower end
of the seal is connected to the lower seal ring.

[0017] Itis also another object of the present invention
to provide a seal assembly including an ergonomic cover
member secured to the upper seal ring, wherein the ergo
includes a contoured outer surface providing for im-
proved handling and twisting of the upper seal ring for
opening and closing the seal.

[0018] It is a further object of the present invention to
provide a seal assembly wherein the seal is an iris seal.
[0019] Itis still a further object of the present invention
to provide a seal assembly wherein the iris seal is con-
structed in a folded configuration spanning the upper seal
ring and the lower seal ring.

[0020] Itis yetas further object of the present invention
to provide a seal assembly wherein the iris seal is com-
posed of a rubber like member.

[0021] It is also an object of the present invention to
provide a seal assembly including a contoured ring se-
cured to the upper seal ring, the contoured ring including
an inner circumference formed with a series of recesses
shaped and dimensioned for receiving fingers of a user.
[0022] Itis also a further object of the present invention
to provide a seal assembly wherein the outer upstanding
annular wall includes a plurality of recesses shaped and
dimensioned for selectively receiving the ratchet surfac-
es at desired locations along the lower seal ring. Other
objects and advantages of the present invention will be-
come apparent from the following detailed description
when viewed in conjunction with the accompanying draw-
ings, which set forth certain embodiments of the inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Figure 1 is a perspective view of the present hand
assisted laparoscopic seal assembly.

Figure 2 is a perspective view of the hand assisted
laparoscopic seal assembly with the attachment ring
and retractor disengaged from the seal cap.

Figure 3 is an exploded view of the seal cap of the
present seal assembly.

Figures 4, 5 and 6 are partial sectional top views
showing actuation of the present hand assisted
laparoscopic seal assembly respectively between a
closed position, a partially opened orientation for
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hand insertion and a fully opened orientation for
viewing and insertion of larger instruments.

Figure 7 is cross sectional view taken along the line
7-7 in Figure 4.

Figure 8 is cross sectional view taken along the line
8-8 in Figure 6 with an instrument shown in phantom.
Figures 9, 10 and 11 are detailed views of the ratchet
mechanism in accordance with the present inven-
tion.

Figure 12 is a perspective view of a seal assembly
in accordance with an alternate embodiment.
Figures 13 and 14 are respectively an exploded per-
spective view and a cross sectional view of an alter-
nate ratchet mechanism.

Figures 15, 16, 17 and 18 are respectively a per-
spective view, an exploded perspective view, a top
view and a cross sectional view of yet another ratchet
mechanism in accordance with another ratchet
mechanism.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] The detailed embodiments ofthe presentinven-
tion are disclosed herein. It should be understood, how-
ever, that the disclosed embodiments are merely exem-
plary of the invention, which may be embodied in various
forms. Therefore, the details disclosed herein are not to
be interpreted as limiting, but merely as a basis for teach-
ing one skilled in the art how to make and/or use the
invention.

[0025] Referring to Figures 1 to 11, a seal assembly
10 for permitting hand assisted laparoscopic procedures
is disclosed. The seal assembly 10 generally employs
an iris seal cap 12 and retractor 14 to ensure abdominal
pressure is not compromised during hand exchanges
while hand assisted laparoscopic procedures are per-
formed. As such, and in accordance with a preferred em-
bodiment of the present invention, the seal assembly 10
includes an iris seal 16 housed within a seal cap 12. The
iris seal 16 includes a central access opening 46 allowing
access to the body cavity as described by the surgeon,
or other medical practitioner, performing the procedure.
As a result, the iris seal 16 is shaped and dimensioned
to create a gas tight barrier around the surgeon’s wrist
when inserted through the seal assembly 10 and also
creates a gas tight barrier between the interior abdominal
space and the external environment when a hand is not
inserted through the seal assembly 10. As will be dis-
cussed below in greater detail, adjustment of the iris seal
16, and ultimately the central access opening 46, pro-
vides for access to the body cavity in this highly controlled
manner.

[0026] Referring to the various figures, the seal cap 12
includes an iris seal 16 positioned within a housing 18.
The housing 18 is made of soft textured material such
as the thermoplastic elastomer SANTOPRENE, or other
like materials, and supports the iris seal 16 in a concentric
manner. Although SANTOPRENE is disclosed in accord-
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ance with a preferred embodiment, other housing mate-
rials may be used without departing from the scope of
the present invention.

[0027] As with prior hand assisted laparoscopic seal
assemblies, the housing 18 of the present seal assembly
10 is secured to the abdominal wall 20 of an individual
patient by first creating an incision and positioning the
retractor 14 and the seal cap 12 above the incision.
Thereafter, the retractor 14, which will eventually be cou-
pled to the seal cap 12, is inserted into the body cavity
with the abdominal wall 20 therebetween. The seal cap
12 is then connected to the retractor 14 in a manner se-
curely connecting and supporting the seal cap 12 on the
outside of the abdominal wall 20 with the abdominal wall
20 resiliently held between the retractor 14 and the seal
cap 12.

[0028] More particularly, the surgical site is prepared
in accordance with conventional standard hospital pro-
cedures, making sure the skin is clean and dry. There-
after, a template is placed over the incision site and an
incision line is marked upon the template using a sterile
skin marker. As those skilled in the art will appreciate,
the glove size dictates the size of the incision. For exam-
ple,ifthe surgeon’s glove sizeis 7,a 6.5 t0 7.0 cmincision
is usually appropriate. Thereafter, an incision is made
along the marked incision line. The incision size is there-
after verified by inserting the surgeon’s hand into the ab-
domen prior to installing the retractor 14 and the present
seal assembly 10. If the incision is too small, the incision
is extended as required on each end to maintain the cen-
tral position of the incision relative to the placement of
theretractor 14 and the present seal assembly 10. There-
after, the lower retractor ring 22 of the retractor 14 is
inserted through the incision. Using one’s fingers, the
retractor 14 is seated evenly under the peritoneum and
the area is swept to ensure the retractor 14 is not lying
between tissue layers. Thereafter, the seal cap 12 is at-
tachedtotheretractor 14 viaan attachmentring 24, which
may be rigid but not limited thereto, and adjustments are
made to ensure the seal assembly 10 is secured with the
patient’'s abdomen, maintaining pneumo. As those skilled
in the art will certainly appreciate, the retractor may be a
fixed length or adjustable length retractor. In either case
the retractor 14 must fit the abdominal wall thickness to
maintain stability and pneumo. As briefly discussed
above, the present seal assembly 10 is provided with an
attachment ring 24 that is detachable from the remaining
portions of the housing 18 for permitting selective attach-
ment of the retractor 14 to the present seal cap 12.
[0029] In accordance with a preferred embodiment of
the present invention, the attachment ring 24 is substan-
tially the same as those disclosed in commonly owned
U.S. Patent Application Serial No. 11/607,118, entitled
"Hand Assisted Laparoscopic Device". However, and as
those skilled in the art will certainly appreciate, other re-
tractor attachment techniques may be employed without
departing from the scope of the present invention.
[0030] Inaccordance with apreferred embodiment, the
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iris seal 16 is a rotatable seal which selectively opens to
permit passage of a surgeon’s hand therethrough and
automatically closes in a manner creating a gas tight bar-
rier between the interior abdominal space and the exter-
nal environment whether or not a hand or instrument 26
is inserted through the seal assembly 10. In particular,
the housing 18 in which the iris seal 16 is supported in-
cludes a lower seal ring 28 having a track 30 which sup-
ports an upper seal ring 32 for relative rotational motion
in a manner discussed below in greater detail.

[0031] As will be discussed below in greater detail, the
upper end 34 of the iris seal 16 is permanently connected
to the upper seal ring 32. The lower end 36 of the iris
seal 16 is permanently connected to the lower seal ring
28. The upper seal ring 32 and the lower seal ring 28 are
connected together for relative rotational movementin a
manner allowing for opening and closing of the iris seal
16. In accordance with a preferred embodiment, the up-
per seal ring 32 and the lower seal ring 28 are connected
by at least three snap tabs 38 located on the lower seal
ring 28 that are shaped and dimensioned to engage a
recess 40 along the inner edge of the upper seal ring 32.
[0032] An ergonomic cover member 42 is secured to
the upper seal ring 32. The ergonomic cover member 42
includes a contoured outer surface 44 providing for im-
proved handling and twisting of the upper seal ring 32
for opening and closing the iris seal 16 in accordance
with the presentinvention. In accordance with a preferred
embodiment, the ergonomic cover member 42 is a sep-
arate component fixedly secured to the upper seal ring
32 such that rotational force applied to the ergonomic
cover member 42 is transmitted onto the upper seal ring
32 for opening and closing of the iris seal 16. However,
and as those skilled in the art will certainly appreciate,
the ergonomic cover member 42 could be integrally
formed with the upper seal ring 32, while still remaining
within the scope of the present invention.

[0033] Referring to Figures 4, 5, 6, 7 and 8, as dis-
cussed below in greater detalil, the iris seal 16 is secured
between the upper seal ring 32 and the lower seal ring
28. The upper seal ring 32 is supported within a track 30
of the lower seal ring 28 in a manner facilitating rotational
movement between the upper seal ring 32 and the lower
seal ring 28. In this way, the rotational movement of the
upper seal ring 32 relative to the lower seal ring 28 is
utilized to control the opening and closing of the iris seal
16 for one-hand insertion of a hand through the present
seal assembly 10.

[0034] The iris seal 16 is mounted between the upper
seal ring 32 and the lower seal ring 28 such that upon
rotation of the upper seal ring 32 in a predetermined di-
rection, the central access opening 46 of the iris seal 16
will open providing a surgeon with a central access open-
ing 46 for passage of his hand therethrough. Automati-
cally the upper seal ring 32, and ultimately, the iris seal
16 will rotate in the reverse direction, the central access
opening 46 will close securely about the wrist of the sur-
geon or instrument. That is, the upper seal ring 32 and
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the iris seal 16 are moved between open orientations
(see Figures 5,6 and 8) in which a central access opening
46 is created within the iris seal 16 and a closed orien-
tation (see Figures 4 and 7) in which the iris seal 16 is
either wrapped about the wrist of a user with his or her
hand inserted therein or substantially fully closed when
the iris seal 16 is not in use.

[0035] Opening and closing of the iris seal 16 is
achieved by constructing the iris seal 16 in a folded con-
figuration spanning the upper seal ring 32 and the lower
seal ring 28 in a substantially taut configuration. As such,
rotation of the upper seal ring 32 in a first direction will
result in an increase of tension along the iris seal 16 in
a manner drawing the fold outwardly opening the central
access opening 46 in the iris seal 16.

[0036] In accordance with the preferred embodiment,
the iris seal 16 is composed of a rubber like member.
The rubber like member is constructed in the shape of a
cylindrical section with the upper and lower sections 52,
54 thereof having a wider diameter than the central sec-
tion 62 (thereby offering a cross section as shown in Fig-
ures 7 and 8 when assembled). As will be appreciated
based upon the following disclosure, the construction of
the rubber like member creates a substantially planar iris
seal 16 which is closed or opened when the upper seal
ring 32 and the lower seal ring 28 are rotated relative to
one another in opposite directions.

[0037] Inaccordance with apreferred embodiment, the
rubber like member is formed from a thin film having a
thickness less than 0.635 mm (0.025 inch) and made
from a material having elasticity, such as, natural rubber,
synthetic rubber, poly vinyl chloride, silicon and a variety
of elastomers (for example, urethane, polyisoprene, sil-
icone). As briefly mentioned above, the rubber like mem-
ber is tapered cylindrically and includes a central access
opening 46 having a predetermined cross sectional area
at the central section 56 thereof. The rubber like member
is shaped such that the diameter of the opening decreas-
es in the direction from the upper and lower sections to
the central section 56 of the rubber like member. Further-
more, the upper and lower ends 52, 54 of the iris seal
16, which are fitted into the grooves 58, 60 of the upper
seal ring 32 and the lower seal ring 28 and held therein
with O-rings 62, 64, allow for detachment from the upper
seal ring 32 and the lower seal ring 28. In accordance
with a preferred embodiment, the O-rings are integrated
into the iris seal, minimizing components and material
cost. Because of such detachable structure of the rubber
like member, it can be easily replaced by a fresh member
when the used rubber like member is broken or worn.
This technique would be useful for reusable devices.
[0038] Referring to Figures 4,5, 6,7 and 8, a plan view
and a sectional view are presented, showing the iris seal
16 in its respective closed and open states. Figures 6
and 8 show the iris seal 16 in a fully opened orientation
for viewing within the cavity or insertion of an instrument
or hand therethrough, while Figure 5 shows a partially
opened orientation sufficient for passing a hand there-
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through when sealing thereabout is desired.

[0039] This open state is created when the upper seal
ring 32 is rotated at a predetermined angle, for example,
15 degrees, from the closed state of the iris seal 16, and
the central access opening 46 is created.

[0040] In accordance with an alternate embodiment,
and with reference to Figure 12, improved manual move-
ment of the upper seal ring 132, and ultimately, the iris
seal 116, is achieved by the provision of a contoured ring
180 secured to the upper surface of the upper seal ring
132. The contoured ring 180 is substantially annular and
includes an inner circumference 182 and an outer cir-
cumference 184. The outer circumference 184 is sub-
stantially smooth and conforms to the profile of the upper
seal ring. However, the inner circumference 182 is
formed with a series of recesses 186 shaped and dimen-
sioned for receiving the fingers of a medical practitioner
attempting to use the present seal assembly 110. In par-
ticular, the series of recesses 186 are shaped and di-
mensioned such that an individual wishing to use the
present seal assembly 110 may seat his or her fingers
therein and rotate the contoured ring 180, and the upper
seal ring 132 to which the contoured ring 180 is rigidly
attached, and ultimately the iris seal 116 with only one
hand. While the iris seal 116 is in its open orientation,
the user may simply slip his or her hand through the iris
seal 116 and proceed with the surgical procedure with
minimal loss of insufflation. This feature allows the phy-
sician’s other hand to be free and undisrupted, allowing
the surgeon to maintain his procedural focus and position
with the free hand during hand exchanges.

[0041] Inaccordance with a preferred embodiment, the
upper seal ring 32 is biased relative to the lower seal ring
28 by a spring 50 to immediately return to the closed
orientation upon rotation of the upper seal ring 32 relative
to the lower seal ring 28 to its open orientation with sub-
sequentrelease thereof. As such, the surgeon may rotate
the upper seal ring 32 relative to the lower seal ring 28
through engagement of the contoured surface of the er-
gonomic cover member 42, the contoured ring 180 (in
accordance with the embodiment shown with reference
to Figure 12) or by engaging the iris seal 16 directly to
move the iris seal 16 from its closed orientation to an
open orientation opening the central access opening 46
for passage of his or her hand therethrough. Once his or
her hand is passed therethrough, the upper seal ring 32,
ergonomic cover member 42, contoured ring 180 and/or
the iris seal 16 are released allowing the action of the
spring 50 to move the upper seal ring 32 and the iris seal
16 back toward the closed orientation.

[0042] As some surgeons may want to maintain an
open orientation using the auto-closing device, a ratchet
mechanism 48 has been developed wherein the surgeon
needs control over the spring biased action moving the
upper seal ring 32 relative to the lower seal ring 28 and
iris seal 16 from its open orientation to its closed orien-
tation.

[0043] In accordance with a preferred embodiment,
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and with reference to Figures 3 to 11, the upper seal ring
32 is seated within the track 30 of the lower seal ring 28
with the spring 50 biasing the upper seal ring 32 relative
to the lower seal ring 28 for movement relative thereto
opening the central access opening 46. However, a
ratchet mechanism 48 is positioned between the upper
seal ring 32 and the lower seal ring 28. The ratchet mech-
anism 48 includes a ratchet arm 66 secured to the upper
seal ring 32 which is oriented to engage upwardly facing
first and second ratchet surfaces 68a, 68b composed of
a plurality of ratchet teeth 70a, 70b on the lower seal ring
28 which functions to hold the upper seal ring 32 relative
to the lower seal ring 28 as it is moved to an open orien-
tation. In practice, the ratchet arm 66 is shaped and di-
mensioned to engage the ratchet teeth 70a, 70b of the
first and second ratchet surfaces 68a, 68b when the up-
per seal ring 32 is rotated in a first direction (for example,
and in accordance with a preferred embodiment, clock-
wise rotation when viewed from above). However, once
the upper seal ring 32 is rotated such that the ratchet arm
66 moves beyond the rear end 72a, 72b of the first and
second ratchet surfaces 68a, 68b, the ratchet arm 66 is
free to move under the first and second ratchet surfaces
68a, 68b as the upper seal ring 32 is rotated in a second
direction opposite the first direction.

[0044] This is achieved by providing the ratchet arm
66 with a tapered distal end 76 which is biased by a similar
tapered surface 78a, 78b on the respective rear end 72a,
72b of the first and second ratchet surfaces 68a, 68b to
ride under the first and second ratchet surfaces 68a, 68b
as the upper seal ring 32 is rotated relative to the lower
seal ring 28 in a second direction. However, when the
upper seal ring 32 is rotated in a first direction, the distal
end 76 of the ratchet arm 66 is biased to ride over the
upper surface of the first and second ratchet surfaces
68a, 68b such that it engages the various ratchet teeth
70a, 70b to control movement of the upper seal ring 32
relative to the lower seal ring 28.

[0045] Inaccordance with apreferred embodiment, the
track 30 includes an inner upstanding annular wall 30a
and an outer upstanding annular wall 30b connected by
an annular base member 30c. As discussed above, the
ratchet mechanism 48 includes a ratchet arm 66 coupled
to the upper seal ring 32. The ratchet arm 66 is oriented
to engage the first and second ratchet surfaces 68a, 68b
coupled to lower sealring 28. The firstand second ratchet
surfaces 68a, 68b are secured to extend from an exterior
surface of the outer upstanding annular wall 30b such
that the first and second ratchet surfaces 68a, 68b extend
outwardly from a center of the seal assembly 10.
[0046] In accordance with a preferred embodiment of
the present invention, first and second ratchet surfaces
68a, 68b are provided. The first ratchet surface 68a en-
gages the ratchet arm 66 when the upper and lower seal
rings 32, 28 are oriented to provide a relatively small
opening in the iris seal 16 through which a medical prac-
titioner may pass his or her hand to gain access to a body
cavity. The configuration is especially suited to single
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hand interactions where a user may rotate the upper seal
ring 32 relative to the lower seal ring 28 with the same
hand which is to be passed through the present seal as-
sembly 10. In particular, and as a result of the ratchet
mechanism 48, a user may, for example, use his or her
left hand to rotate the upper seal ring 32 relative to the
lower seal ring 28 in a manner slightly or partially opening
theiris seal 16 as shownin Figure 5. When in this position,
the audible click sound and slight resistance produced
as the ratchet arm 66 moves over the first ratchet surface
68a will provide the user with an indication a stopping
position has been reached. At this point, the user may
release the upper seal ring 32 without fear that the iris
seal 16 will snap back to its closed orientation. Rather,
the ratchet mechanism 48 holds the upper and lower seal
rings 32, 28 relative to each other, allowing the user to
slip his or her hand through the central access opening
46 created in the iris seal 16. As the user pushes his or
her hand through the iris seal 16, the outward force caus-
es a slight rotation of the upper seal ring 32 relative to
the lower sealring 28 in a manner disengaging the ratchet
arm 66 from the first ratchet surface 68a, and allowing
the upper seal ring 32 to rotate relative to the lower seal
ring 28 under the bias of the spring 50 to move the iris
seal 16 back to its closed orientation, securely wrapping
it about the user’s wrist/forearm. As such, when the user
pulls his or her arm out of the seal assembly 10, the iris
seal 16 will automatically close sealing the body cavity
from the external environment.

[0047] The second ratchet surface 68b allows the seal
assembly 10 to be locked with the central access opening
46 in a larger open configuration allowing for more com-
plete access to the body cavity. As those skilled in the
art will certainly appreciate, itis at times desirable to pro-
vide a large access opening to the body cavity. As such,
the present seal assembly 10 is provided with a second
ratchet surface 68b providing for locking of the upper seal
ring 32 and the lower seal ring 28 relative to each other
when the iris seal 16 is more fully opened as shown in
Figure 6. As with the first ratchet surface 68a, the second
ratchet surface 68b engages the ratchet arm 66 when
the upper and lower seal rings 32, 28 are oriented in a
particular orientation providing, in this case, a relatively
large opening in the iris seal 16. A user rotates the upper
seal ring 32 relative to the lower seal ring 28 to create an
opening in the iris seal 16 beyond the small opening as
shown in Figure 5. Once the first ratchet surface 68a is
passed (as indicated by the first series of audible clicks),
the audible clicking sound produced as the ratchet arm
66 moves over the second ratchet surface 78b will pro-
vide the user with an indication a stopping position has
been reached. At this point, the user may release the
upper seal ring 32 without fear that the iris seal 16 will
close, and proceed to utilize the large opening for access
to the body cavity in a desired manner. When the user
no longer requires this access, he or she may simply
rotate the upper seal ring 32 relative to the lower seal
ring 28 in a first direction slightly opening the iris seal 16
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a little more, at which point the ratchet arm 66 will disen-
gage from the second ratchet surface 68b and allow the
upper seal ring 32 to rotate relative to the lower seal ring
28 under the bias of the spring 50 to move the iris seal
16 back to its closed orientation.

[0048] In accordance with an alternate embodiment
and with reference to Figures 13 and 14, the upper seal
ring 232 is seated within the track 230 of the lower seal
ring 268 with the spring 250 biasing the upper seal ring
232 relative to the lower seal ring 268 for movement rel-
ative thereto opening and closing the central access
opening 246. More particularly, and in accordance with
a preferred embodiment, the track 230 includes an inner
upstanding annular wall 230a and an outer upstanding
annular wall 230b connected by an annular base member
230c. As discussed above, the ratchet mechanism in-
cludes a ratchet arm 266 coupled to the upper seal ring
232. The ratchet arm 266 is oriented to engage the first
and second ratchet surfaces 268a, 268b coupled to lower
seal ring 228. The first and second ratchet surfaces 268a,
268b are secured to an outer surface of the inner up-
standing annular wall 230a such that the first and second
ratchet surfaces 268a, 268b are positioned between the
inner upstanding annular wall 230a and outer upstanding
annular wall 230b. As those skilled in the art will certainly
appreciate, it is contemplated the ratchet surfaces could
also be secured to the inner surface of the outer upstand-
ing annular wall and remain between the inner upstand-
ing annular wall and the outer upstanding annular wall
without departing from the scope of the presentinvention.
[0049] The ratchet mechanism 248 is positioned be-
tween the upper seal ring 232 and the lower seal ring
268. The ratchet mechanism 248 includes a ratchet arm
266 secured to the upper seal ring 232. The ratchet arm
266 is oriented to engage first and second ratchet sur-
faces 268a, 268b composed of a plurality of ratchet teeth
270a, 270b on the lower seal ring 268. This interaction
functions to hold the upper seal ring 232 relative to the
lower seal ring 268 as it is moved to an open orientation.
That is, the ratchet mechanism 248 controls the action
of the spring 250 in urging the upper and lower seal rings
232, 268 back to their closed orientation. The ratchet arm
266 is shaped and dimensioned to engage the ratchet
teeth 270a, 270b of the first and second ratchet surfaces
268a, 268b when rotated in a first direction (for example,
and in accordance with a preferred embodiment, clock-
wise rotation when viewed from above). However, once
the upper seal ring 232 is rotated such that the ratchet
arm 266 moves beyond the rear end 272a, 272b of the
first and second ratchet surfaces 268a, 268b, the ratchet
arm 266 is free to move past the first and second ratchet
surfaces 268a, 268b as the upper seal ring 232 is rotated
in a second direction opposite the first direction under
the biasing action of the spring 250 which urges the upper
and lower seal rings 232, 268 to their closed orientation.
[0050] This is achieved by providing the ratchet arm
266 with a cut out section 274 and a tapered distal end
276 which is biased by a similar tapered surface 278a,

10

15

20

25

30

35

40

45

50

55

278b on the respective rear end 272a, 272b of the first
and second ratchet surfaces 268a, 268b to ride under
the first and second ratchet surfaces 268a, 268b as the
upper seal ring 232 is rotated relative to the lower seal
ring 268 in the second direction. However, when the up-
per seal ring 232 is rotated in a first direction, the distal
end 276 of the ratchet arm 266 is biased to ride over the
upper surface 290a, 290b of the first and second ratchet
surfaces 268a, 268b such that it engages the various
ratchet teeth 270a, 270b to control movement of the up-
per seal ring 232 relative to the lower seal ring 268.
[0051] In accordance with this embodiment as shown
in Figures 13 and 14, the first and second ratchet surfaces
268a, 268b, and consequently, the ratchet teeth 270a,
270b are oriented to extend inwardly along the track 230
in which the upper seal ring 232 rides. By providing the
first and second ratchet surfaces 268a, 268b in an in-
wardly facing manner, the footprint of the seal assembly
may be reduced allowing for a more streamline and user
friendly device.

[0052] In accordance with a preferred embodiment,
first and second ratchet surfaces 268a, 268b are provid-
ed. The ratchet arm 266 engages the first ratchet surface
268a when the upper and lower seal rings 232, 268 are
oriented to provide a relatively small opening in the iris
seal 216 through which a medical practitioner may pass
his or her hand to gain access to a body cavity (see, for
example, Figure 5). The configuration is especially suited
to single hand interactions where a user may rotate the
upper seal ring 232 relative to the lower seal ring 268
with the same hand which is to be passed through the
present seal assembly 210. In particular, and as a result
of the ratchet mechanism, a user may, for example, use
his or her left hand to rotate the upper seal ring 232 rel-
ative to the lower seal ring 268 in a manner slightly open-
ing the iris seal 216. When in this position, the audible
click sound and slight resistance produced as the ratchet
arm 266 moves over the internally oriented first ratchet
surface 268a will provide the user with an indication a
stopping position has been reached. The user may then
release the upper seal ring 232 without fear that the iris
seal 216 will snap back to its closed orientation under
the control of the spring 250. Rather, the ratchet mech-
anism 248 holds the upper and lower seal rings 232, 268
relative to each other allowing the user to slip his or her
hand through the opening in the iris seal 216. As the user
pushes his or her hand through the iris seal 216, the
outward force of the hand passing through the iris seal
216 causes a slight rotation of the upper seal ring 232
relative to the lower seal ring 268 in a manner disengag-
ing the ratchet arm 266 from the first ratchet surface 268a.
This allows the upper seal ring 232 to rotate relative to
the lower seal ring 268 under the bias of the spring 250
to move the iris seal 216 back to its closed orientation,
securely wrapping it about the users’ wrist/forearm. As
such, when the user pulls his or her arm from the seal
assembly 210, the iris seal 216 will automatically close
sealing the body cavity from the external environment.
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The second ratchet surface 268b allows the seal assem-
bly 210 to be locked in a larger open configuration allow-
ing for more complete access to the body cavity. As those
skilled in the art will certainly appreciate, it is at times
desirable to provide a large access opening to the body
cavity. As such, the present seal assembly 210 is pro-
vided with a second ratchet surface 268b providing for
locking of the upper seal ring 232 and the lower seal ring
268 relative to each other when the iris seal 216 is more
fully opened as shown in Figure 6 with reference to the
prior embodiment. As with the first ratchet surface 268a,
the second ratchet surface 268b engages the ratchetarm
266 when the upper and lower seal rings 232, 268 are
oriented in a particular orientation providing, in this case,
a relatively large opening in the iris seal 216. A user ro-
tates the upper seal ring 232 relative to the lower seal
ring 268 to create an opening in the iris seal 216 beyond
the small opening as shown in Figure 5. Once the first
ratchet surface 268a is passed (as indicated by the first
series of audible clicks), the audible clicking sound pro-
duced as the ratchet arm 266 moves over the second
ratchet surface 268b will provide the user with an indica-
tion a stopping position has been reached. At this point,
the user may release the upper seal ring 232 without fear
that the iris seal 216 will close under the control of the
spring 250, and proceed to utilize the large opening for
access to the body cavity in a desired manner. When the
user no longer requires this access, he or she may simply
rotate the upper seal ring 232 relative to the lower seal
ring 268 in a first direction slightly opening the iris seal
216, at which point the ratchet arm 266 will disengage
from the second ratchet surface 268b and allow the upper
seal ring 232 to rotate relative to the lower seal ring 268
under the bias of the spring 250 to move the iris seal 216
back to its closed orientation.

[0053] In accordance with an alternate embodiment
and as shown with reference to Figures 15, 16, 17 and
18, the ratchet surfaces 368a, 368b are formed along the
exterior surface 392 of the outer upstanding annular wall
330b of the lower seal ring 328 for engagement with a
spring arm 366 internally extending along a downwardly
extending flange of the upper seal ring 332. By providing
the ratchet teeth 370a, 370b along the external surface
392, the apparatus is more easily molded and once again
provides a relatively small footprint. Functioning of this
embodiment is substantially identical to the embodiment
described above with regard to Figures 13 and 14.
[0054] Further, and in accordance with this embodi-
ment, the lower seal ring 328 is formed with a plurality of
preformed recesses 396 in the outer upstanding annular
wall 330b and around the circumference thereof. As
such, assembly of the present seal assembly 310 is im-
proved by allowing the user or manufacturer to selectively
position one or a plurality of ratchet surfaces 368a, 368b
at desired locations around the circumference of the low-
er seal ring 328. The ratchet surfaces 368a, 368b, are
secured at desired locations within the recesses 396 by
a snap lock attachment well known to those skilled in the
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art. This allows for adjustment in the opening rotation of
the seal assembly 310 and adjustment of the lock posi-
tions provided by the seal assembly 310.

[0055] While the preferred embodiments have been
shown and described, it will be understood that there is
no intent to limit the invention by such disclosure, but
rather, is intended to cover all modifications and alternate
constructions falling within the scope of the invention.

Claims

1. A seal assembly for permitting hand assisted lapar-
oscopic procedures, comprising:

a seal cap (12) including a seal (16) positioned
within a housing, the housing (18) including a
lower seal ring (28) having a track (30) which
supports an upper seal ring (32) for relative ro-
tational motion, wherein the seal is supported
between the upper seal ring and the lower seal
ring for rotation between an open orientation and
a closed orientation; and

a ratchet mechanism (48) controlling motion of
the upper seal ring relative to the lower seal ring,
characterized in that the track includes an in-
ner upstanding annular wall (30a) and an outer
upstanding annular wall (30b) connected by a
base member (30c), the ratchet mechanism in-
cluding a ratchet arm (66) oriented to engage a
ratchet surface, the ratchet surface (68a,b) be-
ing positioned between the inner upstanding an-
nular wall and the outer upstanding annular wall.

2. The sealassembly according to claim 1, wherein the
ratchet arm (66) is coupled to the upper seal ring
(32) and the ratchet surface is coupled to the lower
seal ring (28).

3. Thesealassembly according to claim 2, wherein the
ratchet arm (66) is shaped and dimensioned to en-
gage the ratchet surface (68a,b) when the upper seal
ring is rotated relative to the lower seal ring in a first
direction and rides under the ratchet surface when
the upper seal ring is rotated relative to the lower
seal ring in a second direction.

4. The seal assembly according to claim 3, wherein the
ratchet arm includes a tapered distal end (76)
shaped and dimensioned to ride under the ratchet
surface as the upper seal ring is rotated relative to
the lower seal ring in the second direction.

5. The seal assembly according to claim 4, further in-
cluding first and second ratchet surfaces (68a,b) on

the lower seal ring.

6. The sealassembly according to claim 2, wherein the
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seal is an iris seal.

The seal assembly according to claim 1, further in-
cluding first and second ratchet surfaces (68a,b) on
the lower seal ring.

The seal assembly according to claim 1, further in-
cluding a spring (50) biasing the upper seal ring rel-
ative to the lower seal ring.

The seal assembly according to claim 1, further in-
cluding a retractor (14) extending from the seal cap.

The seal assembly according to claim 9, wherein the
housing further includes an attachment ring (24) de-
tachably secured to the lower seal ring for permitting
selective attachment of the retractor by positioning
it between the attachment ring and the lower seal
ring.

The seal assembly according to claim 10, wherein
the lower seal ring includes at least one outwardly
extending flange shaped and dimensioned for seat-
ing within at least one inwardly facing recess formed
along the attachment ring.

The seal assembly according to claim 1, wherein an
upper end of the seal is connected to the upper seal
ring and a lower end of the seal is connected to the
lower seal ring.

The seal assembly according to claim 1, further in-
cluding an ergonomic cover member (42) secured
to the upper seal ring, wherein the ergonomic cover
member includes a contoured outer surface provid-
ing for improved handling and twisting of the upper
seal ring for opening and closing the seal.

The seal assembly according to claim 1, wherein the
seal is an iris seal.

Patentanspriiche

1.

Abdichtungsanordnung zum Gestatten von manuell
unterstitzten laparoskopischen Verfahren, umfas-
send:

eine Abdichtungskappe (12), die eine in einem
Gehause positionierte Abdichtung (16) auf-
weist, wobei das Gehéause (18) einen unteren
Abdichtungsring (28) aufweist, der eine Spur
(30) hat, die einen oberen Abdichtungsring (32)
fur eine relative Drehbewegung stiitzt, wobeidie
Abdichtung zwischen dem oberen Abdichtungs-
ring und dem unteren Abdichtungsring fiir eine
Drehung zwischen einer offenen Ausrichtung
und einer geschlossenen Ausrichtung gestitzt
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ist,

und

einen Ratschenmechanismus (48) zur Steue-
rung der Bewegung des oberen Abdichtungs-
rings bezulglich des unteren Abdichtungsrings,
dadurch gekennzeichnet, dass die Spur eine
innere aufrechte ringférmige Wand (30a) und ei-
ne aullere aufrechte ringférmige Wand (30b)
aufweist, die Uber ein Basisglied (30c) verbun-
den sind, wobei der Ratschenmechanismus ei-
nen Ratschenarm (66) aufweist, der so ausge-
richtetist, dass er eine Ratschenflache in Eingriff
nimmt, wobei die Ratschenflache (68a,b) zwi-
schen der inneren aufrechten ringférmigen
Wand und der duReren aufrechten ringférmigen
Wand positioniert ist.

Abdichtungsanordnung nach Anspruch 1, wobei der
Ratschenarm (66) an den oberen Abdichtungsring
(32) gekoppelt ist und die Ratschenflache an den
unteren Abdichtungsring (28) gekoppelt ist.

Abdichtungsanordnung nach Anspruch 2, wobei der
Ratschenarm (66) so gestaltet und bemessen ist,
dass er die Ratschenflache (68a,b) in Eingriff nimmt,
wenn der obere Abdichtungsring bezliglich des un-
teren Abdichtungsrings in eine erste Richtung ge-
dreht wird, und unter der Ratschenflache lauft, wenn
der obere Abdichtungsring beziglich des unteren
Abdichtungsrings in eine zweite Richtung gedreht
wird.

Abdichtungsanordnung nach Anspruch 3, wobei der
Ratschenarm ein sich verjingendes distales Ende
(76) aufweist, das so gestaltet und bemessen ist,
dass es unter der Ratschenflache lauft, wahrend der
obere Abdichtungsring bezuglich des unteren Ab-
dichtungsrings in die zweite Richtung gedreht wird.

Abdichtungsanordnung nach Anspruch 4, die ferner
eine erste und eine zweite Ratschenflache (68a,b)
am unteren Abdichtungsring aufweist.

Abdichtungsanordnung nach Anspruch 2, wobei die
Abdichtung ein Iris-Verschluss ist.

Abdichtungsanordnung nach Anspruch 1, die ferner
eine erste und eine zweite Ratschenflache (68a,b)
am unteren Abdichtungsring aufweist.

Abdichtungsanordnung nach Anspruch 1, die ferner
eine Feder (50) aufweist, die den oberen Abdich-
tungsring bezlglich des unteren Abdichtungsrings
vorspannt.

Abdichtungsanordnung nach Anspruch 1, die ferner
einen sich von der Abdichtungskappe erstreckenden
Retraktor (14) aufweist.
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Abdichtungsanordnung nach Anspruch 9, wobei das
Gehause ferner einen I6sbar an dem unteren Ab-
dichtungsring befestigten Anbringring (24) aufweist,
um ein gezieltes Anbringen des Retraktors zu ge-
statten, indem er zwischen dem Anbringring und
dem unteren Abdichtungsring positioniert wird.

Abdichtungsanordnung nach Anspruch 10, wobei
der untere Abdichtungsring mindestens einen sich
nach aufen erstreckenden Flansch aufweist, der so
gestaltet und bemessen ist, dass er in mindestens
einer entlang dem Anbringring ausgebildeten, nach
innen gewandten Aussparung sitzt.

Abdichtungsanordnung nach Anspruch 1, wobei ein
oberes Ende der Abdichtung mit dem oberen Ab-
dichtungsring verbunden ist und ein unteres Ende
der Abdichtung mit dem unteren Abdichtungsring
verbunden ist.

Abdichtungsanordnung nach Anspruch 1, die ferner
ein ergonomisches Abdeckglied (42) aufweist, das
an dem oberen Abdichtungsring befestigt ist, wobei
das ergonomische Abdeckglied eine konturierte Au-
Renflache aufweist, die fir ein verbessertes Hand-
haben und Drehen des oberen Abdichtungsrings
zum Offnen und SchlieRen der Abdichtung sorgt.

Abdichtungsanordnung nach Anspruch 1, wobei die
Abdichtung ein Iris-Verschluss ist.

Revendications

1.

Assemblage d’étanchéité permettant de réaliser des
procédures laparoscopiques avec assistance ma-
nuelle, comprenant :

un capuchon d’étanchéité (12) comprenant un
joint (16) positionné a I'intérieur d’'un logement,
le logement (18) comprenant une bague d’étan-
chéité inférieure (28) possédant une gorge (30)
qui supporte une bague d’étanchéité supérieure
(32) pour un mouvement rotatif relatif, le joint
étant supporté entre la bague d’étanchéité su-
périeure etla bague d’'étanchéité inférieure pour
une rotation entre une orientation ouverte et une
orientation fermée ;

et

un mécanisme a cliquet (48) commandant le
mouvement de la bague d’'étanchéité supérieu-
re par rapport ala bague d’étanchéité inférieure,
caractérisé en ce que la gorge comprend une
paroi annulaire verticale interne (30a) et une pa-
roi annulaire verticale externe (30b) reliées par
un élément de base (30c), le mécanisme a cli-
quet comprenant un bras (66) de cliquet orienté
pour entrer en prise avec une surface de cliquet,
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lasurface (68a, 68b) de cliquet étant positionnée
entre la paroi annulaire verticale interne et la
paroi annulaire verticale externe.

Assemblage d’étanchéité selon la revendication 1,
dans lequel le bras (66) de cliquet est accouplé a la
bague d’étanchéité supérieure (32) et la surface du
cliquet est accouplée a la bague d’étanchéité infé-
rieure (28).

Assemblage d’étanchéité selon la revendication 2,
dans lequel le bras (66) de cliquet est formé et di-
mensionné pour entrer en prise avec la surface (68a,
68b) du cliquet lorsque la bague d’étanchéité supé-
rieure esttournée parrapportala bague d’étanchéité
inférieure dans une premiere direction et repose
sous la surface du cliquet lorsque la bague d’étan-
chéité supérieure est tournée par rapport a la bague
d’étanchéité inférieure dans une seconde direction.

Assemblage d’étanchéité selon la revendication 3,
dans lequel le bras de cliquet comprend une extré-
mité distale conique (76) formée et dimensionnée
pour reposer sous la surface du cliquet a mesure
que labague d’étanchéité supérieure est mise a tour-
ner par rapport a la bague d’étanchéité inférieure
dans la seconde direction.

Assemblage d’étanchéité selon la revendication 4,
comprenant en outre des premiére et seconde sur-
faces (68a, 68b) de cliquet sur la bague d’étanchéité
inférieure.

Assemblage d’étanchéité selon la revendication 2,
dans lequel le joint est un joint en iris.

Assemblage d’étanchéité selon la revendication 1,
comprenant en outre des premiére et seconde sur-
faces (68a, 68b) de cliquet sur la bague d’étanchéité
inférieure.

Assemblage d’étanchéité selon la revendication 1,
comprenant en outre un ressort (50) sollicitant la ba-
gue d’étanchéité supérieure par rapport a la bague
d’étanchéité inférieure.

Assemblage d’étanchéité selon la revendication 1,
comprenant en outre un écarteur (14) s’étendant de-
puis le capuchon d’étanchéité.

Assemblage d’étanchéité selon la revendication 9,
dans lequel le logement comprend en outre une ba-
gue de fixation (24) fixée de fagon détachable a la
bague d’étanchéité inférieure pour permettre la fixa-
tion sélective de I'écarteur en le positionnant entre
la bague de fixation et la bague d’étanchéité infé-
rieure.
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Assemblage d’'étanchéité selon la revendication 10,
dans lequel la bague d’étanchéité inférieure com-
prend au moins une bride s’étendant vers I'extérieur
formée et dimensionnée pour s’asseoir dans au
moins un renfoncement tourné vers l'intérieur formé
le long de la bague de fixation.

Assemblage d’étanchéité selon la revendication 1,
dans lequel une extrémité supérieure du joint est re-
liee a la bague d’étanchéité supérieure et une extré-
mité inférieure du joint est reliée a la bague d’étan-
chéité inférieure.

Assemblage d’étanchéité selon la revendication 1,
comprenant en outre un élément de couvercle ergo-
nomique (42) fixé a la bague d’étanchéité supérieu-
re, 'élément de couvercle ergonomique comprenant
une surface externe profilée permettant d’améliorer
la manipulation et la torsion de la bague d’étanchéité
supérieure en vue d’ouvrir et de fermer le joint.

Assemblage d’étanchéité selon la revendication 1,
dans lequel le joint est un joint en iris.
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