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Description

BACKGROUND

a. Field of the Invention

[0001] This invention relates to suspension liner
sleeves adapted to provide an interface between a re-
sidual limb and a prosthetic socket.

b. Discussion of Related Art

[0002] The use of suspension liner sleeves adapted to
provide a soft, flexible interface between a residual limb
of an amputee and a hard socket to which a prosthetic
device is secured is known in the art generally, as exem-
plified by US 4,923,474. Such liner sleeves are typically
made of an air impermeable elastomer material such as
silicone and may include a reinforcement layer interme-
diate the inner and outer surfaces of the liner sleeve body
portion or externally thereof to provide resistance against
axial elongation of the elastomer constituting the liner
sleeve body. Such reinforcement typically does not re-
strict radial distension or stretching of the liner sleeve
body.
[0003] In accordance with prior art teachings, such lin-
er sleeves, sometimes called suspension sleeves, may
function to secure the residual limb within the prosthetic
socket member once the residual limb and sleeve are
inserted into the socket in close-fitting relationship by iso-
lating the distal end area of the hard socket from the
atmosphere. Upon application of a pulling force on the
liner sleeve relative to the socket, a suction is created in
the distal end of the socket tending to retain the liner
sleeve within the socket. Appropriate devices are usually
provided to enable expulsion of air between the distal
end of the liner sleeve and the hard socket, and to isolate
the distal end of the hard socket. For example, US
2004/0122528 A1, which is considered to represent the
closest prior art, discloses suspension liners, having a
single or a plurality of seals extending from a body por-
tion.
[0004] In some applications, the liner sleeve is provid-
ed with an umbrella at its distal end and a threaded socket
for receiving a prosthetic securing pin member which
then extends through an axial opening in the distal end
of the hard socket member for securing the socket mem-
ber relative to a prosthetic device mounted to the distal
end of the socket member.
[0005] In other applications, the prosthetic device is
secured to the exterior of the distal end of the hard socket
member and the sleeve member is fully contained within
the hard socket member.
[0006] The elastomer constituting the liner sleeve
member frictionally engages and remains attached to the
skin of a residual limb so that the limb is retained within
the hard socket member in a comfortable, non-irritating
manner. The liner sleeve may be thickened to provide

cushioning effect between the residual limb and the hard
socket, which is typically custom made to closely fit the
residual limb. Liner sleeves of this kind are used for both
trans-tibial (TT) amputees as well as trans-femoral (TF)
amputees. That is, the liner sleeves may be utilized for
applications above the knee or below the knee of the
amputee. For example, US 2005/0267599 A1 discloses
a close-ended residual limb suspension liner, in which
for an improved conformability, pressure distribution, and
strechability, an outer surface of the liner includes at least
one peripheral profile portion having an undulating wall
thickness comprising a plurality of projections arranged
in a pattern.
[0007] In other applications, it may be desired to more
positively secure the liner sleeve within the socket by
creating a hypobaric (vacuum) pressure within the distal
end of the hard socket between such distal end and the
distal end of a liner sleeve inserted into the socket with
a residual limb contained within the liner sleeve. The hy-
pobaric pressure may be maintained at the distal end of
the hard socket and the interior of the socket at its distal
end will be isolated from atmosphere during normal re-
tention of the sleeve liner within the socket. Opening the
distal end of the socket to atmosphere releases the vac-
uum or hypobaric pressure within the socket to enable
simple withdrawal of a residual limb with a liner sleeve
thereon from the socket.
[0008] A pump or other device may be utilized to evac-
uate the distal end of the socket between the distal end
of a liner sleeve and the distal end of a socket. A valve
or other appropriate device typically is used to open and
close the distal end of a socket to surrounding atmos-
phere.
[0009] Various arrangements are known in the prior
art for providing an appropriate seal between the exterior
of the liner sleeve and the interior of the hard socket in-
cluding external air impermeable sleeves covering the
interface area between the proximal end of the hard sock-
et and the adjacent liner sleeve body.
[0010] In trans-femoral applications, the sealing be-
tween a liner sleeve and a socket is generally simpler
and easier to execute than sealing a trans-tibial liner
sleeve against the inner surface of a socket because in
the latter situation, the residual limb contains more bony
protuberances and irregular shapes that are difficult to
effectively seal, particularly if it is desired to simply use
the material of the elastomeric liner sleeve as the sealing
element.

SUMMARY

[0011] It is an object of the present invention to provide
a suspension liner sleeve that does not strangle a resid-
ual limb on trans-tibial users.
[0012] The object is solved by the features of the in-
dependent claims. Further embodiments and develop-
ments are defined in the respective dependent claims.
Further examples are provided for facilitating the under-
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standing of the invention.
[0013] Accordingly, an elastomeric liner sleeve may
have an elongate, generally conical, air impermeable
body portion that is typically freely radially elastically dis-
tensible from a relaxed non-extended condition and in-
cluding proximal and distal end areas is provided with a
resilient seal element protruding radially from a liner
sleeve body portion between its proximal and distal end
areas, such resilient seal element extending around an
entire peripheral portion of the liner sleeve body portion.
[0014] The liner sleeve includes a plurality of resilient
seal elements that protrude radially from the liner body
portion of the liner sleeve. These seal elements are
formed integrally with the silicone inner layer of the liner
sleeve.
[0015] In variations, the liner sleeve may include two
different segments of matrix material, reinforcing material
or covering material, wherein a first material segment
has greater stiffness than the second material segment.
The plurality of seals maybe disposed along the first ma-
terial segment. The first and second material segments
maybe divided by a common seam that varies in distance
relative to the distal and proximal end areas of the liner
sleeve to provide varying degrees of stiffness.
[0016] In use, a residual limb is placed within the liner
sleeve body portion according to the invention and both
the residual limb and the liner sleeve body portion are
inserted within a hard socket of a prosthetic system so
that the peripheral seal element engages an inner wall
of the hard socket to isolate the distal end area of the
hard socket from surrounding atmosphere. Creation of a
hypobaric pressure within the distal end area of the hard
socket or simple evacuation or venting of air between the
distal end area of the liner sleeve body portion and the
distal end of the hard socket followed by sealing off the
area between the liner sleeve body portion and the inter-
nal distal end of the socket serves to effectively retain
the liner sleeve within the socket of the prosthetic system,
with the seal effectively isolating the distal end of the hard
socket externally of the liner sleeve from atmosphere.
[0017] Whether a hypobaric pressure is created within
the distal end area of the hard socket or if the distal end
is merely isolated from atmosphere, withdrawal of the
liner sleeve body portion and the residual limb contained
therein will be resisted strongly by the creation of or main-
tenance of a suction between the distal end of the liner
sleeve body portion and the interior distal end area of the
hard socket when a pulling force tending to extricate the
liner sleeve body portion from the prosthetic socket is
applied.
[0018] The suction may be released between the hard
socket and the liner sleeve simply by exposing the interior
distal end area of the hard socket to atmosphere.
[0019] The seal element serves to provide a positive
sealing effect by its resilient compression between the
inner wall of the hard socket and the liner sleeve body
portion due to the radial force of the residual limb within
the liner sleeve body portion. The peripherally extending

seal takes up irregularities between the exterior of the
liner sleeve and the interior of the socket irrespective of
bony protuberances, irregularities and non-cylindrical
forms of the residual limb. Because the socket is already
configured to closely approximate the exterior shape of
the residual limb, the seal simply follows the contour of
the inner surface of the socket to isolate the distal end
of the socket from atmosphere when the liner sleeve is
inserted into the socket.
[0020] In accordance with one embodiment, the liner
sleeve includes an elongate, generally conical body por-
tion formed from at least one material segment that is at
least radially elastically extensible from a relaxed non-
extended condition. The liner sleeve includes a plurality
of resilient seal elements that protrude radially from the
liner body portion such that the plurality of seal elements
extend around at least one outer peripheral portion of the
liner body portion.
[0021] In a variation of the embodiment, the seal ele-
ments are formed from a polymeric material secured to
the at least one material segment. The at least one ma-
terial segment may include a first material segment gen-
erally provided at the distal end area of the liner, and a
second material segment secured to the first material
segment. The first material segment preferably has stiff-
ness greater than the stiffness of the second material
segment. The second material segment may be secured
to the first material segment along a seam varying in dis-
tance relative to the distal and proximal end areas.
[0022] In a variation of the seal elements, the seal el-
ements may each define at least one curvilinear section
extending from the liner body portion to a peak defined
as the outermost extending portion of the seal element.
Alternatively, the seal elements each define a peak de-
fined as the outermost extending portion of the seal ele-
ment, a distal curvilinear section extending from the peak
to the liner body portion, and a proximal curvilinear sec-
tion extending from the peak to the liner body portion. A
pair of opposed annular recesses may be adjacently lo-
cated above and below each of the at least one seal
element.
[0023] In another embodiment of the liner sleeve, the
liner body portion includes first and second layers of pol-
ymeric material disposed along the at least one material
segment. The first layer of polymeric material is secured
directly to the at least one material segment and has a
greater hardness than the second layer of polymeric ma-
terial. The plurality of seal elements may be formed from
the second layer of polymeric material as it locally ex-
tends through the at least one material segment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and other features, aspects, and advan-
tages of the present invention will become better under-
stood with regard to the following description, appended
claims, and accompanying drawings where:
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Fig. 1 is a vertical sectional view of a prosthesis sys-
tem including a hard socket, an elastomer liner
sleeve having a reinforcement material embedded
in the liner sleeve body portion and further including
a peripheral seal element integrated with the elas-
tomer liner sleeve.

Fig. 2 is a sectional view corresponding to detail A
in Fig. 1.

Fig. 3 is a cross-sectional view taken along line III-
III in Fig. 1.

Figs. 4- 10 are vertical sectional views of a prosthesis
system corresponding to Fig. 1 wherein alternate
forms of peripheral seal elements are illustrated.

Figs. 11-16 are sectional views corresponding re-
spectively with sections B, C, D, E, F, and G of Figs.
4, 6, 7, 8, 9 and 10.

Fig. 17 is a vertical sectional view of an alternate
form of an elastomer liner sleeve including a rein-
forcement material embedded in the liner sleeve
body portion and a peripheral seal element secured
to the elastomer liner sleeve in a recessed portion
of the elastomer liner sleeve.

Fig. 18 is a sectional view corresponding to detail H
in Fig. 17.

Fig. 19 is a vertical sectional view of an alternate
prosthesis system including the liner sleeve of Fig.
17.

Fig. 20 is a sectional view corresponding to detail I
in Fig. 19.

Figs. 21-35 are vertical sectional views of alternate
forms of the peripheral seal element illustrated in Fig.
17.

Fig. 36 is an elevational view of another prosthetic
liner.

Fig. 37 is an elevational view of a sealing member.

Fig. 38 is a sectional view taken along line XXXVIII
- XXXVIII in Fig. 37.

Fig. 39 is a vertical sectional view of an alternate
prosthesis system including the liner sleeve of Fig.
36.

Fig. 40 is a sectional view corresponding to detail J
in Fig. 39.

Fig. 41 is a vertical sectional view of an alternate

sealing member and prosthetic liner.

Fig. 42 is a sectional view corresponding to detail K
in Fig. 41.

Fig. 43 is an elevational view of another prosthetic
liner.

Fig. 44 is a sectional view corresponding to detail L
in Fig. 43.

Fig. 45 is an elevational view of an embodiment of
a prosthetic liner.

Fig. 46 is a sectional view corresponding to detail M
in Fig. 45.

Fig. 47 is a sectional view taken along line XLVII in
Fig. 45.

DETAILED DESCRIPTION

[0025] With reference to Fig. 1, an elastomer liner
sleeve body portion 1, for example made of silicone, is
formed as an elongate, generally conical member as is
well known in the art and as is further described in U.S.
Patent No. 4,923,474.
[0026] The liner sleeve body portion may be formed of
various elastomer materials that are known to those
skilled in the art and that are typically used for the man-
ufacture of prosthetic liner sleeves.
[0027] The liner sleeve extends between a proximal
end 2 and a distal end area 3. The liner sleeve body
portion is soft and at least radially distensible elastically.
The liner sleeve also may be elastically distensible axially
or may have limited axial elasticity or at least a greater
elastic stiffness (resistance to distension) in an axial
sense as compared with its radial elasticity, but such an-
isotropy is optional.
[0028] If it is desired to increase the axial stiffness of
the liner sleeve body portion 1, a reinforcement material
4 is integrated into the elastomer of the liner sleeve body
portion, for example in the manner described in U.S. Pat-
ent No. 4,923,474. Various reinforcement materials may
be utilized to limit axial distension of the liner sleeve body
portion and typically a material that is axially stiff but ra-
dially compliant is preferred. Thus, the combination of
the elastomer material constituting the liner sleeve body
portion and the reinforcement body material results in a
liner sleeve that resists elongation in the axial direction
in the event that tension is applied to the liner sleeve
material while the sleeve is fully radially compliant elas-
tically so as not to unduly compress a residual limb con-
tained within the liner sleeve or restrict its ability to fill the
hard socket member. The reinforcement material 4 alter-
natively may be located externally of the elastomer, such
as a textile cover on the elastomer liner sleeve body, for
example.
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[0029] The liner sleeve 1 is typically donned on a re-
sidual limb and the limb and sleeve are then inserted into
the prosthetic socket 5 which is typically rigid or hard in
order to carry loads transferred from a prosthetic device
attached to the socket to the residual limb and vice-versa.
[0030] The softer elastomer of the liner sleeve body
portion adheres to the skin of a residual limb fractionally
to thereby secure the limb within the sleeve. The liner
sleeve, on the other hand, remains contained within the
hard socket 5 after it has been fully inserted to the distal
end area of the hard socket by effectively isolating the
interior of the hard socket 5 from atmosphere.
[0031] Any pulling forces applied to the liner sleeve will
result in a suction being created between the distal end
of the liner sleeve and the interior of the hard socket at
its distal end area. The increased stiffness in an axial
sense created by the reinforcement material minimizes
pumping action on the residual limb and creates a stiffer
interface between the residual limb and the liner sleeve
in the area occupied by the reinforcement material.
[0032] In accordance with the liner sleeve illustrated in
Fig. 1, the reinforcement material 4 extends over a limited
distal end area of the liner sleeve, but could extend fully
around the distal end area of the liner sleeve, if desired,
as shown, for example, in Patent No. U.S. 4,923,474,
and up to the proximal end 2 of the liner sleeve.
[0033] To further enhance isolation of the distal end
area of the hard socket from atmosphere, a seal element
6 associated with the liner sleeve is provided. The seal
element 6 could be formed of the same silicone material
as the liner sleeve body portion 1 and created integrally
in one piece with the liner sleeve body portion 1 during
molding or forming of the liner sleeve body portion 1, or,
alternatively, could be formed separately of a softer or
stiffer material or a material more suitable for a seal than
the material forming the liner sleeve body portion, and
then secured to the liner sleeve.
[0034] The seal element 6 may be tapered outwardly
from its distal end towards its proximal end to facilitate
insertion of the liner sleeve body portion 1 into the hard
socket 5 and tends to resist outward movement of the
liner sleeve from the hard socket. Also, the form of seal
element 6 preferably provides an increased sealing force
between the liner sleeve 1 and the hard socket 5 when
the liner sleeve 1 is moved in a direction tending to with-
draw it from the hard socket, or in other words, the seal
element 6 seals more effectively in a direction towards
the liner sleeve distal end when subjected to a pressure
differential where a lower pressure exists towards the
distal side of the seal as compared to the proximal side
thereof.
[0035] If desired, the seal element 6 could be formed
as a separate element or assembly of elements attached
to or otherwise secured to the liner sleeve body portion
1, as will be described below. It will be apparent that any
manufacturing technique known to those skilled in the
art could be utilized to create an enlarged seal element
6 surrounding the peripheral area of the liner sleeve body

portion 1 at an area thereof between the proximal and
distal end areas 2, 3 of the liner sleeve body portion 1 so
that, upon insertion of the liner sleeve body portion into
a hard socket 5, the seal 6 isolates the distal end area
of the interior of the hard socket 5 from atmosphere be-
tween the seal 6 and the distal end area of the hard socket
5. While a single seal element may be utilized, a plurality
of seal rings 6 secured to the liner sleeve could be utilized
to provide enhanced sealing effect, as will be described
below.
[0036] When the liner sleeve body portion 1 is fully in-
serted into the socket 5, the seal 6 fully isolates the interior
of the socket distal end area from atmosphere until com-
munication is provided between the interior of the socket
distal end and atmosphere.
[0037] To permit purging of air from the distal end of
the socket 5 while the liner sleeve body portion 1 and its
associated seal 6 are inserted into the socket, an appro-
priate one way valve element 7 may be provided, or a
valve capable of opening and closing manually may be
used to isolate the interior of the distal end of the socket
5 from atmosphere.
[0038] It will be apparent that, when the liner sleeve
body portion 1 is fully inserted into the socket 5 with the
seal 6 isolating the distal end area of the socket 5 from
atmosphere, all pulling loads tending to withdraw the liner
sleeve from the socket will result in a suction being cre-
ated between the distal end area of the liner sleeve 1 and
the distal end of the socket 5. The seal 6 further enhances
and maintains the suction between the liner sleeve body
portion 1 and the socket 5. The presence of the reinforce-
ment material in the vicinity of the seal 6 further enhances
the function of the seal element 6 in maintaining the distal
end area of the socket 5 isolated from atmosphere when
the residual limb and its associated liner sleeve body
portion 1 have been fully inserted into the socket due to
better distribution of loads between the socket 5, the liner
sleeve body portion, and a residual limb.
[0039] If desired, a hypobaric pressure could be cre-
ated between the distal end area of the liner sleeve body
portion 1 and the distal end of the socket 5 by attaching
a pump or other device that enables evacuation of at-
mosphere between the seal 6 and the distal end of the
socket 5.
[0040] With reference to Figs. 4-16, various alternative
forms of liner sleeve body portions, seal elements and
hard socket interior configurations are illustrated by way
of example.
[0041] In Fig. 4, liner sleeve body portion 8 comprising
an air-impermeable elastomeric material such as silicone
is provided with a peripheral seal element 9 shown in
more detail in Fig. 11. The seal element 9 is formed as
a separate element from the liner sleeve body portion 8
and is securely attached thereto by appropriate bonding
techniques that may include adhesive, heat seal, etc. In
this instance, the hard socket 5a is provided with a slightly
stepped portion 10 that enhances cooperation between
the interior of the hard socket 5a and the seal element
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9. The stepped portion 10 is not required but is optional.
In this example, the seal element 9 includes a cantilev-
ered end portion facing towards the proximal side of the
liner sleeve body portion 8 to thereby enhance the ability
of the seal element 9 to freely flex when a pressure dif-
ferential exists on either side of the seal element 9. It will
be apparent that when a higher pressure exists on the
proximal side of the seal element 9 as compared with the
distal side thereof, the seal element 9 will tend to expand
outwardly against the interior surface of the hard socket
5a and a radial sealing force exerted by the seal will in-
crease commensurately with the pressure differential.
On the other hand, the properties of the seal and the
interior wall of the hard socket 5a are such that the am-
putee may readily withdraw the liner sleeve body portion
8 from the hard socket 5a upon gentle pulling of the liner
sleeve away from the hard socket, optionally while open-
ing valve 7 to expose the isolated region 11 between the
distal portion of the liner sleeve body portion 8 and the
distal end area of the hard socket 5a to atmosphere.
[0042] In Fig. 5, liner sleeve body portion 12 is provided
with multiple, axially spaced seal elements 9a corre-
sponding to seal element 9 in Fig. 4. This provides en-
hanced sealing between the liner sleeve body portion 12
and the interior of the hard socket 5b due to the multiple
sealing surfaces provided and furthermore provides ad-
ditional spaces 11 a that are isolated from atmosphere
to thereby enhance the suction effect between the liner
sleeve body portion 12 and the hard socket 5b. The
stepped portion 10a of the hard socket interior wall is
located at a more distal region of the hard socket as com-
pared with the stepped portion 10 in Fig. 4.
[0043] In Fig. 6, liner sleeve body portion 13 is provided
with a single peripherally extending seal element 14 lo-
cated towards the distal region of the liner sleeve body
portion 13. The seal element 14 is formed separately
from the liner sleeve body portion 13 and is secured
thereto in the manner described above with respect to
seal element 9 in Fig. 4. In accordance with this example,
a reinforcement material 4 as described above in the ex-
ample shown in Fig. 1 is provided to limit axial distension
of the liner sleeve body portion 13, the reinforcement
material being located in the vicinity of the seal element
14 and extending in a proximal direction relative thereto
within the liner sleeve body portion 13. The seal element
14 and its relationship with the hard socket 5c in this
example, the liner sleeve body portion 13 and the rein-
forcement material 4 are shown in more detail in Fig. 12.
[0044] In Fig. 7, liner sleeve body portion 15 is provided
with a seal assembly 16 which is shown in more detail in
Fig. 13. In this example, the sleeve element 16 may be
formed as a strip of material having radially bendable
flaps constituting seal surfaces that, when exposed to
differential pressure, will bend radially outwardly to en-
gage the interior of the hard socket 5, which may corre-
spond in shape to the hard socket 5 illustrated in Fig. 1.
The seal element 16 may be secured to the liner sleeve
body portion 15 by bonding, heat sealing, or any other

appropriate bonding technique that will be readily appar-
ent to a person skilled in the art.
[0045] In Fig. 8, liner sleeve body portion 17 is provided
with a peripheral seal element 16 which is similar to the
seal element described in Fig. 13, and a reinforcement
material 4 is provided in the liner sleeve body portion 17
in a manner corresponding to that described previously
with regard to Fig. 6.
[0046] In Fig. 9, liner sleeve body portion 18 is provided
with an integral peripherally extending seal element 19
that is shown in more detail in Fig. 15. The seal element
19 is integrally formed in one piece with the liner sleeve
body portion 18 and comprises multiple sealing surfaces
inclined radially outwardly and upwardly as shown in Fig.
15. Each radially outwardly extending element includes
a sealing surface that engages the interior wall of the
hard socket 5 in a manner similar to that described pre-
viously in connection with the seal elements 9, 9a, 15
and 16. That is, the form of the seal tends to increase
sealing forces when the seal element is exposed to a
pressure differential between the proximal and distal
sides of the seal element, with the higher pressure ex-
isting towards the proximal end of the seal element. In
this liner sleeve, a reinforcement material 4 is provided
in the liner sleeve body portion 18 in the vicinity of the
peripheral seal 19 and extending proximally relative
thereto.
[0047] In Fig. 10, liner sleeve body portion 20 is pro-
vided with a peripheral seal 21 corresponding to seal 19
described above in connection with Fig. 9. A reinforce-
ment material is not provided in this example. The interior
of the hard socket 5 is not provided with a stepped portion
in this example, although a stepped portion correspond-
ing to the stepped portion 10 could be provided at the
distal end area of the seal 21 when the liner sleeve body
portion 20 is fully inserted in the hard socket 5 if desired.
[0048] With reference to Figs. 17-20, an alternative
preferred form of a liner sleeve and seal element is illus-
trated.
[0049] In Fig. 17, liner sleeve body portion 22 having
a proximal end 24 and a distal end area 26 is provided
with a recessed portion 28 and a peripheral seal element
30 radially protruding from the recessed portion 28. The
recessed portion 28 extends continuously around a pe-
ripheral portion of the liner sleeve body portion 22 be-
tween the proximal and distal end areas 24, 26. The re-
cessed portion 28 of the liner sleeve body portion 22 is
configured with a length, width and depth to accommo-
date compression of the seal element 30. The liner sleeve
body portion 22 may include a reinforcement material 32
that extends substantially around the distal area 26 of
the liner sleeve body portion 22 and preferably extends
at least to the seal element 30. The placement of the
reinforcement material 32 is not limited to the distal end
area of the liner sleeve body portion, and may extend
upwardly to the proximal end 24 of the liner sleeve body
portion 22.
[0050] As illustrated in Fig. 18, the seal element 30 of
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this liner sleeve is formed as a separate element from
the liner sleeve body portion 22, and is provided with a
base member 34 that is positioned within the recessed
portion 28 and is securely attached to the liner sleeve
body portion 22 by appropriate bonding techniques that
may include adhesive, heat seal, etc. The base member
34 is preferably parallel to the outer periphery of the liner
sleeve body portion; however it will be understood that
it is not limited to this orientation. The seal element 30
includes a radially outwardly pitched member 36 that ex-
tends from a proximal end of the base member 34 and
is directed towards the proximal end 24 of the liner sleeve
body portion 22 at an angle relative to the base member
34. The seal element 30 also includes a radially inwardly
pitched member 38 that connects to a proximal end of
the outwardly pitched member 36, and is directed to-
wards the proximal end 24 of the liner sleeve body portion
22 at an angle relative to the base member 34.
[0051] In Fig. 19, the liner sleeve body portion 22 is
shown as being donned on a residual limb and the limb
and liner sleeve body portion are inserted into a prosthetic
hard socket 40. Preferably, the hard socket 40 includes
a valve 7 located at a distal end area thereof that is of
the type described above in the preceding examples.
When inserted in the hard socket 40, the seal element
30 is compressed so as to lie at least partially within the
recessed portion 28 and bridges a seal between the liner
sleeve body portion 22 and the hard socket 40. In a com-
pressed state, the angles at which the outwardly and in-
wardly pitched members 36, 38 of the seal element 30
extend relative to the base member 34 are substantially
less than when the liner sleeve body portion 22 is not
inserted into the hard socket 40.
[0052] It will be understood that when compressed, at
least a portion of the seal element should radially distend
at least a distance from the recessed portion to sufficient-
ly bridge the seal between the liner sleeve body portion
and a hard socket.
[0053] As shown in Fig. 20, the recessed portion 28
may have a depth with a dimension generally corre-
sponding at least to the thickness of the base member
34. Moreover, the length of the recessed portion may be
configured so as to have a length that is less than the
combined length of the base, outwardly and inwardly
members so as to prevent the seal element from becom-
ing completely flat when the sleeve liner is inserted into
a hard socket.
[0054] With reference to Figs. 21-35, alternative pre-
ferred forms of the seal element shown in Figs. 17-20
are illustrated. The alternative seal elements may be po-
sitioned within the recessed portion of the liner sleeve
body portion or along the exterior of the liner sleeve body
portion.
[0055] As shown by example in Figs. 21-27, a seal el-
ement 42 may have radially pitched members having dif-
ferent lengths, thicknesses and widths, extending at dif-
ferent angles relative to the base member, or may be
connected to one another by a connecting member 44

generally parallel with the base member. Moreover, the
inwardly pitched member may include at its proximal end
an extension member 46 extending generally parallel
with the base portion detached from the liner sleeve body
portion, or in the alternative, may extend distally beyond
the connection to the outwardly pitched member. When
extending beyond the outwardly pitched member, such
distal portion 48 of the inwardly pitched member may
have a curved, straight, or a combination of curved and
straight profiles. Similarly, the outwardly pitched member
may also extend proximally beyond the connection to the
inwardly pitched member and such proximal portion 50
thereof may have a curved, straight, or a combination of
curved and straight profiles.
[0056] In another configuration of the seal element il-
lustrated in Figs. 28-30, the radially outwardly and in-
wardly pitched members may be replaced by a curved
member 52 that extends from the base member of the
seal element. Said curved member may be defined as
extending outwardly from the liner sleeve body portion
to an apex and then extending inwardly towards the liner
sleeve body portion a predetermined distance. The in-
wardly extending portion of the curved member may ex-
tend a distance from the apex short of the outer periphery
of the liner sleeve body portion. Moreover, the curved
member may include at its proximal end an extension
member 54 that is detached from the liner sleeve body
portion and substantially parallel with the base portion.
[0057] In yet another configuration of the seal element
illustrated in Figs. 31-35, the seal element may include
a tapered segment 56 that extends proximally from the
base member and under an outwardly pitched member
or curved member. Furthermore, in the event the inwardly
pitched member or the proximal end of the curved mem-
ber is connected to an extension member 46 extending
proximally therefrom, the extension member 46 may also
include a tapered portion 56 distally extending under an
inwardly pitched member or curved member of the seal
element.
[0058] In another liner sleeve shown in Figs. 36-40, a
liner sleeve 110 is provided which includes two main sec-
tions, proximal section 112, and distal section 114. The
proximal section 112 comprises a textile having an inner
surface that is coated with a silicone composition. The
distal section 114 comprises an outer surface that is a
silicone composition.
[0059] According to one variation, the distal section
consists of a silicone composition. In another variation,
the distal section comprises a textile that is coated on
both its inner and outer surfaces with a silicone compo-
sition. The outer surface of the distal section may be sub-
stantially smooth, and may have an inherent tackiness.
[0060] As with other liner sleeves described herein, the
liner sleeve 110 may include a reinforcement material
that is associated with the liner sleeve and located over
a length at least coinciding with the location of a sealing
member 116 when fitted onto the liner sleeve 110.
[0061] Turning to Figs. 37 and 38, the sealing member

11 12 



EP 2 745 807 B1

8

5

10

15

20

25

30

35

40

45

50

55

116 is provided that is separate from the liner sleeve 110.
The sealing member 116 includes a seal element 118
provided at a proximal end area of the sealing member
116. The sealing member 116 also includes a receiving
portion 120 located at the distal end area of the sealing
member 116.
[0062] According to Figs. 37 and 38, the seal element
118 may have inwardly pitched members 124, 126 which
meet at peak 128 which forms a radially extending an-
nular ring about the sealing member 116. The seal ele-
ment 118 may have any configuration shown in Figs.
17-35.
[0063] As with the seal element in Fig. 31, the seal
element 118 of the sealing member 116 may include a
lip 122 extending from the receiving portion towards the
proximal end of the sealing member 116. According to
this variation, the lip 122 is adapted to extend generally
parallel to the outer wall of the liner sleeve 110.
[0064] The receiving portion 120 of the sealing mem-
ber 116 is adapted to correspond to the shape of the
distal end area of the liner sleeve 110. As shown in Figs.
37-38, the receiving portion 120 is generally cup-shaped
and spherical in nature, and the seal element 118 extends
radially outwardly relative to the outer wall of the receiving
portion 120. The receiving portion is not limited to a cup-
shaped configuration and any suitable configuration that
will correspond to a distal end area of a liner sleeve may
be used.
[0065] The sealing member 116 may be constructed
from a variety of materials, such as polymers, rubbers,
coated textiles and any other suitable material. According
to the liner sleeve of Figs. 36-39, the sealing member
116 is constructed from a silicone composition such that
along with the silicone outer surface of the liner sleeve
110, the sealing member 116 and the liner sleeve 110
will frictionally fit with one another due to their inherent
tackiness when they are contiguous. Moreover, as the
sealing member 116 is fitted onto the distal end area of
the liner sleeve, air is expelled so as to enable the sealing
member 116 to remain on the distal end area of the liner
sleeve 110, and form an air-tight seal at portions corre-
sponding to the receiving portion 120. The lip 122 serves
to divide the air-tight seal of the receiving portion 120
from the seal element 116, so the seal element 116 can
form an air-tight seal between the hard socket 132 and
the liner sleeve 110.
[0066] As shown in Figs. 39 and 40, the liner sleeve
110 and the sealing member 116 form part of a prosthesis
system that further includes the hard socket 132 having
a oneway distal valve 134. Just as discussed above in
reference to other liner sleeves, the combination of the
liner sleeve 110 and sealing member 116 conform to the
shape of the internal socket wall, providing an airtight
seal. When the liner sleeve 110 is fitted with the sealing
member 116, and fitted in the socket, air is expelled
through the distal valve 134, thereby creating hypobaric
suction below the seal. The reinforcement material 130
of the liner sleeve 110 is provided to prevent elongation

of tissue of the residual limb fitted with the socket.
[0067] In another liner sleeve shown in Figs. 41 and
42, the liner sleeve 136 includes a recessed portion 138
that extends from a distal area of the liner sleeve to the
distal end of the liner sleeve. The extent of the recessed
portion 138 is governed by the size of the sealing member
116 so that the seal element can be deflected into the
recessed portion 138, and so that the receiving portion
120 forms an air-tight seal over the recessed portion 138
below the region in which the seal element 118 may be
deflected. The recessed portion 138 is reinforced with
reinforcement material 130 as in other liner sleeves de-
scribed herein. In variations of this liner sleeve, the re-
cessed portion 138 may merely comprise an annular re-
cess that does not form the entirety of the distal end area.
An example of such a recessed portion may be found in
the liner sleeve of Fig. 17.
[0068] In accordance with another liner sleeve exem-
plified by Figs. 43 and 44, a liner sleeve 210 includes an
elongate, generally conical body portion formed from first
and second material segments 212, 214 that are at least
radially elastically extensible from a relaxed non-extend-
ed condition and including proximal and distal end areas.
The first material segment 212 may have stiffness greater
than the stiffness of the second material segment 214.
The liner sleeve 210 defines a continuous 230 extending
between the distal and proximal end areas. A distal re-
inforcing cup or umbrella 220 is provided at the distal end
of the liner 210.
[0069] The first and second material segments may be
matrix material or reinforcing material, or a covering ma-
terial described directly herein or known to those skilled
in the art of liner sleeves.
[0070] The first and second material segments 212,
214 are secured to one another along a seam 218. The
seam 218 may have a variety of shapes, and may be
configured to provide a gradual change relative to the
distal and proximal end areas, as depicted in Fig. 43. The
gradual change of the seam 218 may result in change in
stiffness about the periphery of the liner sleeve by virtue
of the different degrees of stiffness of the first and second
material segments. Thus, by way of example, if the liner
sleeve 210 is worn on a residual limb, the anterior side
of the liner sleeve may have less overall stiffness than
the posterior side due to the seam on the anterior side
being located closer to the distal end area of the liner
sleeve.
[0071] As with other liner sleeves described herein, a
layer of a polymeric material, such as silicone, is provided
on an inner surface of the second matrix material. As
such, the polymeric layer defines the inner surface of the
liner sleeve 210 whereas the second material segment
may define the outer surface of the liner sleeve 210.
[0072] The polymeric layer impregnates the first ma-
terial segment 212 so that the polymeric layer continu-
ously defines the entirety of the inner surface of the liner
sleeve. When the first material segment is impregnated
within the polymeric layer, the outer surface of the liner
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sleeve at the region corresponding to the first material
segment is defined by the polymeric layer, as in the liner
sleeve of Figs. 1-3. In variations, the liner sleeve may be
constructed in accordance with any of the liner sleeves
described herein.
[0073] The liner sleeve 210 includes a plurality of re-
silient seal elements 216 protruding radially from the liner
body portion along the first material segment 212. The
plurality of seal elements 216 may extend either partially
or entirely around an outer peripheral portion of the first
material segment 212.
[0074] Each of the seals 216 includes a root 222 ex-
tending from the liner profile 230. An arcuate section 224
projects from the root 222 and terminates at a peak 226.
A variable clearance 228 is defined between the arcuate
or curvilinear section 224 and the liner profile 230. The
seal 216 is arranged for deflection towards the liner profile
230 of the liner sleeve 210 when donned on a residual
limb and placed within a prosthetic socket.
[0075] The plurality of seals 216 are formed integrally
with or molded from the polymeric layer. Further, the pro-
file of the seals is not limited to arcuate or curvilinear
forms, but may be substantially linear or comprised of
multiple linear segments.
[0076] In accordance with an embodiment exemplified
by Figs. 45-47 and similar to the liner sleeve of Figs. 43
and 44, a liner sleeve 310 includes an elongate, generally
conical body portion formed from first and second mate-
rial segments 312, 314 that is at least radially elastically
extensible from a relaxed non-extended condition and
including proximal and distal end areas. The first and
second material segments 312, 314 are secured to one
another along a seam 326. The liner sleeve 310 defines
a continuous profile 324 extending between the distal
and proximal end areas. A distal reinforcing cup or um-
brella 313 is provided at the distal end of the liner sleeve
310. The construction of the first and second material
segments 312 and 314 may constructed similarly to those
of Figs. 43 and 44.
[0077] Unlike the liner sleeve of Figs. 43 and 44, the
first and second material segments 312, 314 both define
the outer surface of the liner sleeve 310.
[0078] The liner sleeve 310 includes a plurality of re-
silient seal elements 316 protruding radially from the first
material segment 312 and beyond the liner profile 324.
The plurality of seal elements 316 may extend either par-
tially or entirely around an outer peripheral portion of the
first material segment 212.
[0079] Each of the seals 316 includes a distal root 318
extending from the liner profile 320. A distal arcuate sec-
tion 320 projects from the distal root 318 and terminates
at a peak 322. A proximal arcuate section 321 extends
from the peak 322 to a proximal root 319. The seals 316
are arranged for deflection towards the liner profile 324
of the liner sleeve 310 when donned on a residual limb
and placed within a prosthetic socket.
[0080] A recess 330 is generally formed at both the
distal and proximal roots 318, 319. The recess 330 de-

creases friction at the roots 318, 319, against a hard,
definitive socket when the liner 310 is worn in combina-
tion with the hard socket. The recess 330 provides a peel-
off effect when the liner is removed from the socket,
wherein the recesses may allow for a pistoning effect to
break the seal of the liner against the socket.
[0081] It follows that the recess eliminates or minimizes
shear forces existent between the socket and the liner,
especially removal. Through these attributes of the re-
cesses, the recesses improve the durability of the seals
and thus the liner by reducing wear on the seals them-
selves decreasing pressure points at the seal roots.
[0082] Fig. 47 specifically exemplifies the construction
of the liner sleeve 310 along the first material segment
312. The liner sleeve 310 may have a dual polymeric or
silicone layer construction, such as different silicone lay-
ers 324, 326, as taught in U.S. patent 6,136,039. The
silicone layers 324, 326, each have a different hardness,
wherein the outer layer 326 is harder than the inner layer
324. The first material segment 312 is generally adhered
to the outer layer 326. At areas of the seals 316, a portion
of the silicone of the outer layer 326 extends through the
first material segment 312.
[0083] The liner sleeve 310 of the embodiment of Fig.
45-47 may be constructed in accordance with the follow-
ing method. First, the first and second material segments
are sewn together along a common seam. The distal re-
inforcing cup is then molded onto the first material seg-
ment. The sewn together first and second material seg-
ments are placed into a liner mold, much in a same man-
ner and using similar matrix materials as taught in U.S.
patent 6,485,776. Unlike U.S. patent 6,485,776, howev-
er, the liner mold includes a plurality of small annular
grooves corresponding to the plurality of seals 316.
[0084] As in U.S. patent 6,136,039, two types of sili-
cone are injected into the mold, with the first silicone hav-
ing a higher hardness when cured than the second sili-
cone. Because the grooves in the molds are relatively
small, and the pressure in the mold is relatively high, the
first silicone is squeezed through first material segment
into the grooves of the mold. It will be noted that whereas
the first material segment is generally stiffer in nature
than the second material segment, the first material seg-
ment is selected on the basis that it does not stretch into
the grooves of the mold, thereby allowing only the first
silicone to pass through the first material segment to form
the plurality of seals.
[0085] Any of the liner sleeves described herein may
be constructed in the manner described above in refer-
ence to the embodiment of Figs. 45-47. Moreover, the
liner sleeve is not limited to having two layers of silicone
each having a different hardness, but may comprise a
single silicone layer or multiple layers of silicone beyond
just the two described herein.
[0086] The liner sleeve is not limited to being formed
at least in part from silicone. Other suitable polymeric
materials for use in liner sleeves may used, as explained
in greater detail in U.S. patents 6,706,364 and 6,964,688.
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[0087] The embodiment of the liner sleeve described
herein are not limited to being formed with corresponding
matrix materials. Instead, they may be made without any
matrix materials, and solely with molded polymeric ma-
terials. Additionally, a liner sleeve may be provided with
at least one covering or segments thereof which cover
the outer portion of the polymeric portions of the liner
sleeve but do not necessarily serve as a reinforcing ma-
terial.
[0088] The liner sleeves of Figs. 43-47 are advanta-
geous in that they do not strangle a residual limb on trans-
tibial users since the plurality of seals more evenly dis-
tribute traction than a single seal system. It follows that
by providing multiple seals, the seal does not create lo-
calized pressure peaks on the residual limb. The stran-
gling of residual limbs may occur at bony or sensitive
areas of the residual limb. Moreover, by virtue of the
method for making liner of Figs. 45-47, there is no need
to adhere a seal to the liner which greatly simplifies the
manufacturing and improves the durability of the liner.
[0089] It will be understood that the aforementioned
embodiment of the present invention is not limited to the
described combination of the liner sleeve body portion,
seal element and hard socket. Instead, the features of
one of the herein described liner sleeves may readily be
combined with those of the embodiment of the present
invention without departing from the present invention as
defined in the claims.
[0090] It will be readily understood that the described
embodiments of the invention are exemplary only and
various other features and details could be incorporated
in the system described herein without departing from
the invention as defined in the appended claims.

Claims

1. A suspension liner sleeve (310) adapted to provide
an interface between a residual limb and a prosthetic
socket, the liner sleeve comprising
an elongate, generally conical liner body portion
formed from at least one material segment (312) that
is at least radially elastically extensible from a re-
laxed non-extended condition and including proxi-
mal and distal end areas, and
a plurality of resilient seal elements (316) that pro-
trude radially from the liner body portion, the plurality
of seal elements (316) extending partially or entirely
around at least one outer peripheral portion of the
liner body portion, characterized in that
each of the seal elements (316) defines a peak (322)
defined as the outermost extending portion of the
seal element (316), wherein a distal curvilinear sec-
tion extends from the peak (322) to the liner body
portion, and a proximal curvilinear section extends
from the peak (322) to the liner body portion, wherein
the seal elements (316) are formed from a polymeric
material secured to the at least one material segment

(312), wherein a polymeric layer impregnates and
squeezes through the at least one material segment
(312) so that the polymeric layer continuously de-
fines the entirety of the inner surface of the liner
sleeve (310) and the outer surface of the liner sleeve
(310) at the region corresponding to the at least one
material segment (312), wherein the seal elements
(316) are formed integrally with or molded from the
polymeric layer with only the polymeric material
forming the seal elements (316), the seal elements
(316) having the peak (322) are arranged for deflec-
tion towards the liner body portion when donned on
a residual limb and placed within a prosthetic socket.

2. The liner sleeve (310) according to claim 1,
wherein each of the seal elements (316) includes a
distal root (318) extending from a liner profile (324),
wherein a distal arcuate section (320) projects from
the distal root (318) and terminates at the peak (322),
and wherein a proximal arcuate section (321) ex-
tends from the peak (322) to a proximal root (319).

3. The liner sleeve (310) according to claim 1 or 2,
wherein the at least one material segment (312) is
a reinforcing material.

4. The liner sleeve (310) according to one of the claims
1 to 3,
wherein the polymeric material is silicone.

5. The liner sleeve (310) according to one of the claims
1 to 4,
wherein the liner sleeve (310) defines a continuous
profile (324) extending between distal and proximal
end areas, and wherein a distal reinforcing cup or
umbrella (313) is provided at the distal end of the
liner sleeve (310).

6. Use of a suspension liner sleeve according to one
of claims 1 to 5 with a hard socket of a prosthetic
system, wherein the liner sleeve (310) provides an
interface between a residual limb and the socket,
wherein a residual limb is placed within the liner
sleeve body portion and both the residual limb and
the liner sleeve body portion are inserted within the
hard socket of the prosthetic system so that the pe-
ripheral seal elements engage an inner wall of the
hard socket to isolate the distal end area of the hard
socket from surrounding atmosphere.

Patentansprüche

1. Aufhängungsmantelhülle (310), die angepasst ist,
eine Schnittstelle zwischen einem Restkörperglied
und einem Prothesenschaft bereitzustellen, wobei
die Mantelhülle aufweist:
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einen länglichen, allgemein konischen, Mantel-
körperabschnitt, der aus wenigstens einem Ma-
terialsegment (312) gebildet ist, welches aus ei-
nem entspannten, ungedehnten Zustand we-
nigstens radial elastisch dehnbar ist, und einen
proximalen und einen distalen Endbereich auf-
weist, und
eine Vielzahl von nachgiebigen Dichtungsele-
menten (316), die radial von dem Mantelkörper-
abschnitt abstehen, wobei die Vielzahl von Dich-
tungselementen (316) sich teilweise oder gänz-
lich um wenigstens einen äußeren peripheren
Abschnitt des Mantelkörperabschnitts erstreckt,
dadurch gekennzeichnet, dass
jedes der Dichtungselemente (316) eine Spitze
(322) definiert, die als der sich am äußersten
erstreckende Abschnitt des Dichtungselements
(316) definiert ist, wobei sich eine distale kur-
venförmige Sektion von der Spitze (322) zu dem
Mantelkörperabschnitt erstreckt und eine proxi-
male kurvenförmige Sektion sich von der Spitze
(322) zu dem Mantelkörperabschnitt erstreckt,
wobei die Dichtungselemente (316) aus einem
Polymermaterial gebildet sind, welches an dem
wenigstens einen Materialsegment (312) befes-
tigt ist, wobei eine Polymerschicht das wenigs-
tens eine Materialsegment (312) imprägniert
und durchdringt, sodass die Polymerschicht
durchgängig die gesamte Innenoberfläche der
Mantelhülle (310) und die Außenoberfläche der
Mantelhülle (310) in einem Bereich, der dem we-
nigstens einen Materialsegment (312) ent-
spricht, definiert, wobei die Dichtungselemente
(316) integral gebildet sind mit oder spritzge-
formt sind aus der Polymerschicht, wobei ledig-
lich das Polymermaterial die Dichtungselemen-
te (316) bildet, wobei die Dichtungselemente
(316), welche die Spitze (322) aufweisen, zur
Umlenkung in Richtung des Mantelkörperab-
schnitts eingerichtet sind, sobald auf ein Rest-
körperglied aufgezogen und innerhalb eines
Prothesenschafts angeordnet.

2. Mantelhülle (310) gemäß Anspruch 1,
wobei jedes der Dichtungselemente (316) eine dis-
tale Wurzel (318) aufweist, die sich von einem Hül-
lenprofil (324) erstreckt, wobei eine distale bogen-
förmige Sektion (320) von der distalen Wurzel (318)
absteht und an der Spitze (322) abschließt, und wo-
bei eine proximale bogenförmige Sektion (321) sich
von der Spitze (322) zu einer proximalen Wurzel
(319) erstreckt.

3. Mantelhülle (310) gemäß Anspruch 1 oder 2,
wobei das wenigstens eine Materialsegment (312)
ein Verstärkungsmaterial ist.

4. Mantelhülle (310) gemäß einem der Ansprüche 1 bis

3,
wobei das Polymermaterial Silikon ist.

5. Mantelhülle (310) gemäß einem der Ansprüche 1 bis
4,
wobei die Mantelhülle (310) ein durchgängiges Profil
(324) definiert, welches sich zwischen dem distalen
und dem proximalen Ende erstreckt, und wobei eine
distale Verstärkungskappe oder ein Verstärkungs-
schirm (313) an dem distalen Ende der Mantelhülle
(310) vorgesehen ist.

6. Verwendung einer Aufhängungsmantelhülle gemäß
einem der Ansprüche 1 bis 5 mit einem Hartschaft
eines Prothesensystems, wobei die Mantelhülle
(310) eine Schnittstelle zwischen einem Restkörper-
glied und dem Schaft bereitstellt, wobei ein Restkör-
perglied in dem Mantelhüllenkörperabschnitt ange-
ordnet wird und sowohl das Restkörperglied als auch
der Mantelhüllenkörperabschnitt in den Hartschaft
des Prothesensystems eingesetzt werden, sodass
die peripheren Dichtungselemente an einer Innen-
wand des Hartschafts angreifen, um den distalen
Endbereich des Hartschafts von der umgebenden
Atmosphäre zu isolieren.

Revendications

1. Manchon de suspension (310) apte à fournir une in-
terface entre un membre résiduel et une emboîture
prothétique, ledit manchon comprenant :

une partie formant corps de manchon allongée
généralement conique formée à partir d’au
moins un segment de matériau (312) qui est ex-
tensible de manière élastique au moins de ma-
nière radiale à partir d’une condition non éten-
due relâchée et incluant des zones d’extrémité
proximale et distale, et
une pluralité d’éléments formant joint résilient
(316) faisant saillie de manière radiale à partir
de la partie formant corps de manchon, la plu-
ralité d’éléments formant joint (316) s’étendant
partiellement ou entièrement autour d’au moins
une partie périphérique extérieure de la partie
formant corps de manchon, caractérisé en ce
que
chacun des éléments formant joint (316) définit
une crête (322) définie comme la partie s’éten-
dant le plus à l’extérieur de l’élément formant
joint (316) ; dans lequel une section curviligne
distale s’étend de la crête (322) à la partie for-
mant corps de manchon, et une section curvili-
gne proximale s’étend de la crête (322) à la par-
tie formant corps de manchon ; dans lequel les
éléments formant joint (316) sont formés dans
un matériau polymère sécurisé sur le au moins
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un segment de matériau (312) ; dans lequel une
couche polymère imprègne et s’écrase à travers
le au moins un segment de matériau (312) de
telle sorte que la couche polymère définisse de
manière continue l’entièreté de la surface inté-
rieure du manchon (310) et la surface extérieure
du manchon (310) au niveau de la région cor-
respondant au au moins un segment de maté-
riau (312) ; dans lequel les éléments formant
joint (316) sont formés d’un seul tenant avec la
couche polymère, ou moulés à partir de celle-
ci, seul le matériau polymère formant les élé-
ments formant joint (316), et les éléments for-
mant joint (316) présentant la crête (322) sont
agencés en vue d’un fléchissement vers la partie
formant corps de manchon lorsque chaussés
sur un membre résiduel et placés dans une em-
boîture prosthétique.

2. Manchon de suspension (310) selon la revendica-
tion 1,
dans lequel chacun des éléments formant joints
(316) inclut une racine distale (318) s’étendant à par-
tir d’un profilé de manchon (324) ; dans lequel la sec-
tion arquée distale (320) fait saillie à partir de la ra-
cine distale (318) et se termine au niveau de la crête
(322), et dans lequel une section arquée proximale
(321) s’étend de la crête (322) à une racine proximale
(319).

3. Manchon de suspension selon la revendication 1 ou
2,
dans lequel le au moins un segment de matériau
(312) est un matériau de renfort.

4. Manchon de suspension (310) selon l’une quelcon-
que des revendications 1 à 3,
dans lequel le matériau polymère est de la silicone.

5. Manchon de suspension (310) selon l’une quelcon-
que des revendications 1 à 4,
dans lequel le manchon (310) définit un profilé con-
tinu (324) s’étendant entre des zones d’extrémité
distale et proximale, et dans lequel une coupelle de
renfort distale ou forme en parapluie (313) est prévue
au niveau de l’extrémité distale de manchon (310).

6. Utilisation d’un manchon de suspension selon l’une
quelconque des revendications 1 à 5 doté d’une em-
boîture dure d’un système prosthétique, dans laquel-
le le manchon (310) fournit une interface entre un
membre résiduel et l’emboîture, dans laquelle un
membre résiduel est placé dans la partie formant
corps de manchon, et le membre résiduel ainsi que
la partie formant corps de manchon sont tous deux
introduits dans l’emboîture dure du système pros-
thétique de telle sorte que les éléments formant
joints périphériques viennent en prise avec une paroi

intérieure de l’emboîture dure afin d’isoler la zone
d’extrémité distale de l’emboîture dure de l’atmos-
phère environnante.
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