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FIG. 1

(57) Abstract: A prosthetic device is configurable between a predetermined shape configuration and a contracted configuration. The
prosthetic device includes a resilient body (10, 100) having the predetermined shape configuration and defining a first surface (26)

» and a second surface (34) opposed to the first surface (26) and separated by a wall thickness (36). An adjustment device (30) is con -

o nected to the resilient body (10, 100), and at least one elongate element (32) engages at least one of the first and second surfaces (26,
34) and has a first end received by the adjustment device (30) such that the adjustment device (30) is arranged to regulate tension in

o the at least one elongate element (32). Tensioning of the at least one elongate element (32) by the adjustment device (30) urges the
resilient body (10, 100) to move into the contracted configuration, wherein release of tension of the at least one elongate element
(32) allows the resilient body (10, 100) to revert to the predetermined shape configuration.



ADJUSTABLE PROSTHETIC DEVICE

[1] Field of the Disclosure

[2] The present disclosure relates to the field of prosthetics, and more particularly,

to an adjustable prosthetic device for an artificial or residual limb.

[3] Background

[4] Amputees commonly use prosthetic devices to improve their mobility and

associated quality of life. Various types of prosthetic devices are available for

amputees, including prosthetic limbs such as artificial feet and hands. Such artificial

limbs are secured to a wearer to restore the impaired or lost functionality of the

amputee's residual limbs. These prosthetic devices serve as replacement limbs so the

amputee can maintain a normal quality of life. The ability to achieve full use of a

prosthetic limb is an important factor in both the physical and mental rehabilitation of

an amputee.

[5] Conventional prosthetic limbs are sometimes enclosed in a cosmesis or cover

to improve their aesthetic appeal. The cosmesis for an artificial foot serves as a

cosmetic casing that provides the appearance of a natural looking foot for the lower

limb amputee. The artificial limb can be provided with an authentic look by

incorporating natural skin color and texture to the cosmesis for mimicking that of the

amputee. This provides a natural appearance so it is not noticeable that an amputee is

wearing a prosthesis.

[6] The cosmesis can protect the prosthesis and any of its components from wear

and tear caused by the environment, increasing the life of the prosthesis. Using a

cosmesis can prevent dirt and debris from interfering with the mechanical components

of the prosthetic limb. Further, the cosmesis may be available as either a part of a

prosthesis, or as a separate attachment for a prosthesis.

[7] Using a foot cosmesis can help an amputee achieve a normal appearance when

out in public. Typical foot cosmetic covers, however, can disadvantageously be

limited in the flexibility and versatility they provide in allowing the amputee to don

different conventional footwear, such as sneakers or boots. The repeated factional

contact between the footwear and the cosmesis during donning and doffing can cause



wear on the cosmesis damaging it. This not only results in inconvenient frequent

replacement of the cosmesis, but it also further adds to the cost for the amputee to

constantly fix or replace the damaged cosmesis. There is a substantial need for a

cosmesis for an artificial foot capable of providing easy and quick donning and

doffing of footwear.

[8] Most common cosmetic covers are form-fitted over an artificial limb, or use

adhesive or suction to bond the cover to the limb. Such covers can be costly to

provide a desired fit. These covers are generally only made to fit a specific artificial

or residual limb. For instance, if the amputee replaces a particular artificial limb, then

the cover will also likely need to be replaced with the artificial limb.

[9] Conventional covers may be molded from synthetic material, such as foam

rubber. These covers are often bonded to an artificial limb by an adhesive inserted

into the hollow space inside the cover. Adhesives have disadvantages. If the

artificial limb requires repair or readjustment, the adhesion surface of the cover

should be cut open to gain access to the artificial limb. There is a greater possibility

of damaging the artificial limb if the cover requires replacement.

[10] Separating an adhesively bonded cover from an artificial limb can be difficult

and time consuming. Even when an adhesively bonded cover is successfully removed

from an artificial limb, it's difficult to reapply additional adhesive to the cover for

reattachment to the limb. This may diminish the cover's cosmetic effect. There is a

clear need for a non-permanent way of securing a cosmesis to an artificial limb.

[ 1 1] Other cosmetic covers commonly utilize a snap-on or press-fit connection for

securing to an artificial limb. Although such a connection may seem easy for a user

to snap the cover into place, it provides no way to make donning or doffing a shoe any

easier since the cover remains the same size when attached. A snap-on connection

provides no way for a user to adjustably tighten or loosen the cover onto the artificial

limb as desired.

[12] Form-fitting cosmetic covers are not universally accepted onto all artificial

limbs. Properly fitting and securing a prosthetic device to an amputee is often

difficult because artificial limbs and residual limbs can be various shapes and sizes -



and various size covers may be needed. This lack of versatility prohibits such covers

from fitting onto numerous existing prosthetic limbs.

[13] Many conventional covers have a tendency to become loose while being worn

throughout the day. Without sufficiently securing a cosmesis to an artificial foot, the

frictional contact between the artificial foot and the cosmesis can cause wear on the

cosmesis over time, especially at high stress contact points. This can cause the

amputee having to frequently replace or repair the damaged cosmesis increasing the

cost to the amputee. There is a substantial need for a cosmesis that can easily and

quickly be selectively adjusted for proper fitting, such as for allowing a user to tighten

the cosmesis as needed.

[14] Summary

[15] According to an embodiment of the disclosure, a prosthetic device includes a

resilient body having a predetermined shape configuration. The resilient body defines

a first surface and a second surface opposed to the first surface and separated by a

wall thickness. An adjustment device connects to the resilient body, and at least one

elongate element engages at least one of the first and second surfaces. The at least

one elongate element has a first end received by the adjustment device such that the

adjustment device is arranged to regulate tension in the at least one elongate element.

[16] The prosthetic device is arranged for being adjusted into different shape

configurations to accommodate different needs, such as for donning a foot cosmesis

into a shoe or providing addition sealing means in a brim attachment for a prosthetic

socket. Tensioning of the at least one elongate element by the adjustment device

urges the resilient body to collapse or compress into a contracted configuration.

Release of tension of the at least one elongate element allows the resilient body to

revert to the predetermined shape configuration.

[17] At least one guide may be provided on one of the first or second surfaces

through which the at least one elongate element extends. The at least one guide may

be on the first surface which may be defined as an interior surface of the resilient

body. The interior surface delimits a cavity of the resilient body. The at least one

guide may be a channel located only along an upper portion of the resilient body. A

lower portion of the resilient body may be not compressed or collapsed upon



tensioning of the elongate element, and generally locally retain the predetermined

shape configuration. A segment of the at least one elongate element may be anchored

to the at least one guide such that tensioning of the at least one elongate element pulls

from the segment and toward the adjustment device.

[18] Additional means may be connected to the at least one elongate element to

facilitate return of the resilient body to the predetermined shape configuration. A

spring, bar or other spring-type element may be connected or attached to the at least

one elongate element to assist in releasing tension in the at least one elongate element.

The tension may be released by the adjustment device by unlocking unidirectional

tensioning of the adjustment device. The adjustment device may be a dial tensioning

device arranged to incrementally wind and tension the at least one elongate element, a

linear ratchet or other suitable devices allowing for locking unidirectional and release

of an elongate element.

[19] The resilient body defines an opening through the thickness of which the at

least one elongate element extends between the first and second surfaces. The at least

one elongate element may extend through a network of guides located along the first

surface and arranged in a pattern to urge collapse of the resilient body into the

contracted configuration. The network of guides may be arranged so the lower

portion remains in the predetermined shape configuration, such as being without any

guides.

[20] When the prosthetic device is a foot cosmesis, the resilient body is arranged to

receive a prosthetic foot at least in the lower portion. The network of guides may be

located in the upper portion such that the contracted configuration of the resilient

body results in collapsing of the upper portion over the lower portion and the

prosthetic foot.

[21] In another embodiment, the prosthetic device is a brim attachment for

attaching to a proximal end of a hard prosthetic socket arranged for being worn by

limb amputee. At least one guide is on the brim attachment and an adjustment device

and elongate element are provided for urging the brim attachment toward the residual

limb upon tensioning of the elongate element. A network of guides may be provided

on the brim attachment and the hard socket itself to better tighten the brim attachment

against the residual limb.



[22] A frictional feature may be disposed on one of the first and second surfaces for

maintaining the shape of the resilient body in the contracted configuration. The

frictional feature may have greater frictional properties than the one of the first and

second surfaces upon which it is located. The frictional feature may be at a fold

portion of the resilient body. The frictional feature may be only on the one of the first

and second surfaces at an upper portion thereof.

[23] The prosthetic device may be employed as part of a prosthesis system. A

lower leg prosthesis system includes a prosthetic foot, a foot cosmesis having a

resilient body with an inner cavity arranged for receiving the prosthetic foot. The

resilient body has a predetermined shape configuration, and the resilient body defines

an inner surface delimiting the inner cavity and an outer surface opposed to the inner

surface and separated by a wall thickness. An adjustment device connects to the

resilient body, and at least one elongate element engages at least one of the inner and

outer surfaces. The at least one elongate element has a first end received by the

adjustment device such that the adjustment device is arranged to regulate tension in

the at least one elongate element. Tensioning of the at least one elongate element by

the adjustment device urges the resilient body to collapse or compress into a

contracted configuration. Release of tension of the at least one elongate element

allows the resilient body to revert to the predetermined shape configuration.

[24] The at least one elongate element may extend through at least one guide along

the one of the inner and outer surfaces to urge collapse of the resilient body into the

contracted configuration. The resilient body defines dorsal and plantar portions. The

foot cosmesis may be arranged for placement of the prosthetic foot in the lower

portion. The at least one guide is in the dorsal portion such that the contracted

configuration of the resilient body results in collapsing of the dorsal portion over the

plantar portion and the prosthetic foot.

[25] A method for modifying the shape of a prosthetic device comprises the steps

of tensioning of the at least one elongate element by the adjustment device to urge the

resilient body to collapse or compress into a contracted configuration, and releasing

tension of the at least one elongate element to allow the resilient body to revert to the

predetermined shape configuration. The tension in the at least one elongate element

may be maintained by incremental locking as the adjustment device is regulated.



[26] According to the embodiments, an adjustable prosthetic device is provided

that enables easy and quick donning and doffing of a prosthetic device, such as a

prosthetic foot and its placement in a shoe, or assuring sealing of a brim attachment.

The solutions provided by the embodiments offer a non-permanent way of securing a

cosmesis to an artificial limb, and enable versatility in size by which they are secured

due to incremental tensioning and contraction of the prosthetic device. The

adjustment device provides quick and easy selective adjustment for proper fitting,

such as for allowing a user to tighten the cosmesis or brim attachment as needed.

[27] Brief Description of the Drawings

[28] The numerous other advantages, features and functions of embodiments of an

adjustable prosthetic device and related concepts will become readily apparent and

better understood in view of the following description and accompanying drawings.

[29] Fig. 1 is a perspective view of a foot cosmesis according to an embodiment of

the invention in an expanded configuration.

[30] Fig. 2 is a cross-sectional view of the foot cosmesis of Fig. 1 along the line A-

A.

[31] Fig. 3 is a perspective view of the foot cosmesis of Fig.l in a collapsed or

contracted configuration.

[32] Fig. 4 is a cross-sectional view of the foot cosmesis of Fig. 3 along the line B-

B.

[33] Fig. 5 is a schematic view of the foot cosmesis of Fig. 1 in a shoe.

[34] Fig. 6 shows a front view of an embodiment of a socket and attached brim

attachment in a closed or contracted configuration.

[35] Fig. 7 is a cross-sectional view of the embodiment of Fig. 6 in combination

with a prosthetic liner.

[36] Detailed Description of Various Embodiments

[37] A. Overview



[38] A better understanding of different embodiments of the invention may be had

from the following description read in conjunction with the accompanying drawings

in which like reference characters refer to like elements.

[39] For ease of understanding the disclosed embodiments of an adjustable prosthetic

device, the anterior and posterior portions of the prosthetic device may be described

independently. Anterior and posterior portions of the prosthetic device function

together to support and stabilize anatomical portions of the wearer of the device.

[40] As used herein, the term "proximal" has its ordinary meaning and refers to a

location next to or near the point of attachment or origin or a central point, or located

toward the center of the body. Likewise, the term "distal" has its ordinary meaning

and refers to a location situated away from the point of attachment or origin or a

central point, or located away from the center of the body. The term "posterior" also

has its ordinary meaning and refers to a location behind or to the rear of another

location. Lastly, the term "anterior" has its ordinary meaning and refers to a location

ahead of or to the front of another location.

[41] The terms "rigid" and "flexible" and "resilient" may be used herein to

distinguish characteristics of portions of certain features of the prosthetic device. The

term "rigid" should denote that an element of the device is generally devoid of

flexibility. Within the context of members that are "rigid," it should indicate that they

do not lose their overall shape when force is applied, and they may break if bent with

sufficient force. The term "flexible" should denote that features are capable of

repeated bending such that the features may be bent into retained shapes or the

features do not retain a general shape, but continuously deform when force is applied.

The term "resilient" is similarly intended to denote that features can bend or being

deformed, but can also return to their original shape.



[42] C. Various Embodiments of the Adjustable Cover

[43] According to an embodiment of the adjustable prosthetic device, as illustrated

in Figs. 1 and 2, a foot cosmesis or cover 10 is configured for attachment to a

prosthetic foot 48 and is arranged in a predetermined shape configuration. The foot

cosmesis or cover 10 may be considered a resilient body. Although a foot cosmesis is

discussed in detail herein, it should be appreciated that the same or similar features of

the foot cosmesis may apply to other types of cosmetic covers, brim attachments,

sealing devices and other components configured for attachment to other types of

artificial limbs, such as a hand cosmesis configured for attachment to a prosthetic

hand. It should be appreciated that such covers as described may also be adapted for

attachment to a residual limb.

[44] Using the foot cosmesis 10 advantageously provides a way for an amputee to

improve the aesthetic appearance of a prosthetic foot. The foot cosmesis 10 is

generally shaped, sized and/or configured to imitate the appearance of a natural

human foot. Certain covers also preferably include appendages to appear more

realistic. A foot cosmesis may include toes, while a hand cosmesis may include

fingers. The cosmesis may be used on a prosthetic device which may have discrete

appendages already formed on it.

[45] The cosmesis may have the color and texture of the amputee's natural skin so

that the cosmesis looks like a normal limb. The foot cosmesis 10 may have a length

and width substantially the same as that of a natural human foot, and is preferably

sized as a natural human foot of the amputee for whom the cosmesis is intended for.

The cosmesis 10 is shaped to resemble a natural foot, and includes at least a dorsal

region 12, a plantar region 14, a heel or posterior region 16, a toe or anterior region

17, and an ankle region 18. The toe region 17 may be provided with slits formed

between each toe for mimicking a more life-like appearance.

[46] The cosmesis 10 further includes an inner cavity 20 delimited by an inner

surface 26 and shaped, sized and/or configured to receive a prosthetic foot 48 capable

of attaching to a socket of a lower limb amputee to form part of a lower leg prosthesis.

Use of the cosmesis may also advantageously protect the prosthesis and any of its

components from the environment, and increase the functional lifespan of the



prosthesis. Exemplary materials and constructions for the footplate 26 are described

in U.S. Pat. No. 7,771,488, granted August 10, 2010, U.S. Pat. No. 6,280,479, granted

Aug. 28, 2001, U.S. Pat. No. 5,993,488, granted Nov. 30, 1999, and U.S. Pat. No.

5,800,569, granted Sep. 1, 1998.

[47] The cosmesis is preferably fabricated from a flexible and resilient material

capable of providing an auxiliary cushioning support. The cosmesis 10 may

comprise such resilient materials as natural or synthetic rubber, urethane foam,

plastics, or other similar materials. It should be appreciated that the flexible material

can accommodate repetitive movement at its joint portions, i.e. at the toe or ankle

portion of the foot cover, to avoid creating excessive wrinkling or wear and tear at

those locations.

[48] It can be difficult and time consuming for an amputee to don footwear to a

cosmesis secured on a prosthetic foot. It is likewise difficult to doff such footwear

from the cosmesis. The frictional wear and tear endured by the cosmesis during

donning and doffing of footwear can cause the cosmesis to be torn. The cosmesis 10

provides a safe way of allowing quick and easy insertion of the cosmesis and its

attached prosthetic foot into footwear. Further, the cosmesis 10 provides a safe way

to quickly and easily remove the cosmesis and its attached prosthetic foot from the

footwear.

[49] An adjustment device 30 may preferably be mounted to the cosmesis 10 or on

an area stably secured to the cosmesis. It should be appreciated that the adjustment

device 30 is on an area easily accessible to the user, especially during use when

footwear is being donned or doffed. It may be desired to place the adjustment device

30 at a location on or near the outer periphery of the ankle portion 18. A preferred

placement of the adjustment device 30 would allow the user to quickly access it on

the fly. The arrangement of the adjustment device preferably allows the user to

access it through clothing

[50] The adjustment device 30 includes one or more elongate elements 32 and is

arranged to regulate the length of a segment of the elongate element 32 extending

from the adjustment device 30. The at least one elongate element 32 may comprise a

pair of segments arranged to extend from opposed sides, such as lateral and medial



sides, of the adjustment device 30. These segments transversely extend across the

width of the foot cosmesis and are aided by guide members 24 along either the

interior or exterior side of its dorsal section 12.

[51] The adjustment device may be secured to other components of the foot

prosthesis, either permanently or removably. Alternatively, the adjustment device can

be removably attached to the cosmesis.

[52] As illustrated in Fig. 2, the guide members 24 are attached to the inner surface

26 of the cosmesis 10 to both guide and retain the elongate element 32. The elongate

element may be a cable, lace or other suitable elongate element that can be regulated

in length extending from the adjustment device. The guide members 24 are

configured to engage the elongate element and may preferably define an open channel

or hook having, for example, a semi-circular cross section. The guide members 24

also cooperate with each other to define a path for the elongate element 30.

[53] The guide members 24 may be adhesively bonded, molded or otherwise

constructed to provide channels or other suitable structure for cooperating with the

elongate element and the cosmesis. The guide members may be located within the

cosmesis to provide a more realistic appearance, but may be provided along the

exterior of the cosmesis as considered necessary. In this embodiment, an outlet 52 is

provided through the thickness 36 of the cosmesis 10 through which the elongate

element 32 extends to the adjustment device 30.

[54] The guide members may be arranged in a network of guide members 24

arranged at localized areas of the cosmesis in a pattern 54. For example, the guide

members may be located between the heel and toe portions 16, 17 along only the

upper or dorsal portion 12 of the cosmesis 10. In this arrangement, the dorsal portion

12 is arranged to collapse upon tensioning of the at least one elongate element,

whereas the lower or plantar portion 14 is generally maintained in the predetermined

shape configuration.

[55] In the depicted embodiment of Figs. 1-4, the elongate element 32 has first and

second ends (not shown) engaging the adjustment device 30. The elongate element

32 pulls at an anchor guide 56 forming part of the network of guide members 24.



Additional anchor guides 56 may be provided along the length of the network of

guide members 24 according to the pattern 54.

[56] While the path of the elongate element is shown in Figs. 2 and 4 to be generally

in a symmetrical configuration extending across the lateral and medial sides of the

cosmesis, it should be appreciated that segments of the elongate element may be

arranged in different paths relative to one another in variations of the cosmesis. The

guide members 24 may be formed integrally with the foot cosmesis and are arranged

to define a lace path stretching across a width of the foot cosmesis. The guide

members define a lace path that moves in a direction transverse from the length of the

cosmesis.

[57] The at least one elongate element may be provided within the thickness 36 of

the cosmesis and extend through a plurality of channels formed within the thickness

36. Alternatively, the at least one elongate element may extend through channels

located on one of the inner or outer surfaces 26, 34 of the cosmesis 10, in a similar

manner discussed in relation to Figs. 6 and 7 .

[58] The adjustment device may be dial tensioning device provided by BOA

Technology Inc., or an adjustment device described in U.S. patent 7,198,610, granted

April 7, 2007, and U.S. patent application publication no. 2009/0287128, published

November 19, 2009. Alternatively, the adjustment device may be a linear ratchet as

taught in U.S. patent application publication no. 2006/0135900, published June 22,

2006. Other adjustment devices known to one having ordinary skill in the art may be

used that provide locking unidirectional tensioning and release of an elongate

element.

[59] The adjustment device 30 may include a housing and a circular knob rotatably

mounted thereto. The knob may be rotatable to wind an end of the elongate element

32 into the housing, providing tension to the elongate element. This tension reduces

the slack in the elongate element 32 and correspondingly increases the desired level of

tightness applied to the cosmesis 10. It should be appreciated that the adjustment

device 30 may alternatively be operated to decrease the tension applied to the

elongate member to increase its amount of slack, and correspondingly decrease the

level of tightness applied to the cosmesis.



[60] The adjustment device may attach to the inside of the foot cosmesis, either

directly or to a mount on either side of the cover. A guide rack on or inside the top of

the cosmesis may be necessary to enable the cosmesis to fold correctly when the

adjustment device is used to tension the elongate element. The elongate element may

extend transversely across the width of the foot cover, longitudinally, and/or at

various angles along the foot cover.

[61] As previously described, the foot cosmesis 10 is preferably constructed of a

flexible material to allow for the cosmesis to be flexed similar to a natural foot. The

cosmesis may be constructed from polyurethane foam, although other forms are

considered such as polyurethane solid and EVA foam, or other elastomeric materials.

The resiliency of the material allows the interior cavity 20 of the cosmesis to

transform from an expanded state to a collapsed state, and back to its original

expanded state.

[62] Specifically, using the adjustment device 30 to tighten the elongate element 32

results in an increase in tension applied to the elongate element across a width of the

dorsal region 12. This tension causes the dorsal region 12 to collapse, thus altering

the shape of the cosmesis as illustrated in Figs. 3 and 4 . As the dorsal region 12

collapses in the direction toward the plantar surface 14, the internal volume of the

inner cavity 20 of the cosmesis correspondingly decreases. The resulting shape of the

cosmesis is noticeably narrower and may provide for improved tightening against or

about a prosthetic foot. The elongate element may cinch a top portion or dorsal

region of the cover, and the bottom portion or plantar region, although regarding the

plantar region; the prosthetic foot may constrain movement of the cover.

[63] Various reinforcement patches or zones may be used or incorporated into the

cover to improve wear resistance. Variable material thickness and reinforcements

may be employed for correctly folding the foot cover and cosmesis as a whole.

[64] Decreasing the volume of the interior cavity 20, and shrinking the size of the

cosmesis, makes insertion of the cosmesis into footwear easier since it reduces or

eliminates frictional contact between the footwear and the cosmesis. This also helps

prevent the cosmesis from sustaining unnecessary wear and tear, especially at high

stress contact points.



[65] Upon properly fitting the collapsed cosmesis inside the footwear, the

adjustment device 30 can relieve the tension applied to the elongate element 32. By

providing enough slack to the elongate element, the resiliency of the cosmesis

material allows the volume within the interior cavity 20 to increase expanding the

cosmesis back to its original non-collapsed state. Increasing the size of the cosmesis

while it is inserted inside the footwear causes the corresponding expansion of the

inner cavity to create a proper fit with the footwear. It should be appreciated that to

provide the user with sufficient walking stability, the fully expanded cosmesis is

preferably sized to properly fit within most footwear such that free play between the

cosmesis and the footwear is minimal.

[66] Since the adjustment device 30 both tightens and loosens the elongate element

32, it may further assist tightening/loosening the cosmesis directly to the prosthetic

foot. This provides an easy way for a user to tighten the cosmesis if it becomes loose

while wearing it during a day. As previously described, such quick and easy

adjustment to the fit of the cosmesis on a prosthetic device can advantageously be

accomplished quickly. Improved tightening of the cosmesis over a prosthetic foot

shields it from contact with dirt and other debris. Sufficiently securing the cosmesis

to an artificial foot helps reduce or eliminate the repeated frictional contact between

the artificial foot and the cosmesis.

[67] Referring to Fig. 4, an outer surface 36 of the cover 10 opposed to an inner

surface 34 of the cover 10 may include a surface roughness 38. The surface

roughness 38 may be imparted onto the cover 10 by incorporation of abrasive

materials into the material forming the cover or applied to the cover by at least one

supplementary material in a patch, strip or other suitable material 42. The surface

roughness 36 may cover the entire cover or be provided in patterns or discrete areas

38.

[68] An exemplary surface roughness 30 may be a tacky and high friction area

achieved by a film, layer or discrete friction materials. Alternatively, the surface

roughness can be a hook and loop type material that can engage with itself when

folded or rubbed against opposed surfaces.



[69] Fig. 4 shows the surface roughness 38 as being located within areas 40 where

the cover 10 will fold. The fold areas 40 gain traction with opposing surfaces to keep

the cover 10 movement upon insertion into a shoe so it can slip into a shoe without or

minimal friction.

[70] The surface roughness 38 is provided at least along the outer surface 36 so that

where the cover folds when the adjustment device 30 tightens the elongate element

32, the cover 10 can be slid easily into a shoe with folded portions 40 of the cover 10

holding to one another without slippage. When the elongate element 32 is released,

the surface roughness 38 provides high friction areas arranged for gripping the interior

surface 50 of a shoe 46, as shown in Fig. 5 . The surface roughness 38 forms a

suspension mechanism both allowing the cover 10 to slide easily into a shoe when the

cover 10 is in a closed or contracted configuration (as in Fig. 2) while providing

means for retaining the shoe on the cover 10 when the cover 10 is in the expanded,

normal or relaxed configuration (as in Fig. 4).

[71] The expanded configuration of the cosmesis 10, as in Figs. 1 and 2, may be a

predetermined shape of the cosmesis, such that the cosmesis is formed in such shape,

and will be considered the shape of the cosmesis even if it is temporarily deformed,

collapsed or compressed, as in Figs. 3 and 4 . The material forming the cosmesis 10

may be both flexible and resilient, such that the resiliency of the material will urge the

cosmesis 10 into the predetermined shape after any force urged on the cosmesis is

released, whether it is from the adjustment device by releasing tension in the elongate

element or after the cosmesis is slid into a shoe and expands into the cavity of the

shoe. From the foregoing, the resiliency of the cosmesis 10 allows the cosmesis to

bounce to its predetermined shape.

[72] The return to the predetermined shape may be facilitated by adding a spring 44,

as in Fig. 4, to the elongate element to enable more tensioning and release of the

elongate element due to tightening and release of the adjustment device between the

expanded or predetermined shape, and the collapsed or compressed condition. The

cosmesis may include other elements such as bars, plates, reinforcements for

increasing the resiliency or resistance between the expanded and collapsed conditions.

Alternatively, the wall thickness 36 can be modified to increase or decrease resiliency

of the cosmesis.



[73] Figs. 6 and 7 depict another adjustable prosthetic device in a socket 130 with a

brim attachment 100 generally forming a resilient body and an adjustment device 150.

The socket 130 with the brim attachment 100 may be arranged as in U.S. patent

application publication 2015/005171 1, published February 19, 2015.

[74] An example of a socket, as is readily understood by the skilled artisan in

prosthetics, is described in U.S. Pat. No. 7,438,843, granted October 21, 2008. The

liner may be formed under any of the following U.S. Pat. Nos. 6,136,039, granted

October 24, 2000, 6,626,952, granted September 30, 2003, and 7,1 18,602, granted

October 10, 2006. The liner may create a seal between the socket and the liner, as

disclosed in U.S. Pat. No. 8,097,043, granted January 17, 2012.

[75] Fig. 6 shows the brim attachment 100 as including a cuff section 110 and a seal

element 120. The cuff section 110 and seal element 120 are sufficiently elastic and

resilient to allow the cuff section 110 and seal element 120 to return to relaxed

positions after they are bent and/or stretched. The brim attachment 100 and the cuff

section 110 can be ergonomically formed so the brim attachment 100 comfortably fits

over a residual limb whether or not donning a liner when inserted into the socket 130.

[76] The adjustment device 150 secures to the socket 130 and includes at least one

elongate element wherein the example shows two elongate elements 152, 154 coupled

to the adjustment device 150 and extending about the cuff section 110. The elongate

elements 152, 154 may be routed through guides or channels 156, 158 either formed

by the cuff section 110 in which the channels are molded in the thickness of the cuff

section 110, or formed along a surface of the cuff section 110 by material of the cuff

section 110, as depicted in Fig. 6 .

[77] Channels 156, 158 may be separate from the cuff section 110 and secured

along an outer or inner surface of the cuff section 110. A guide 160 may direct the

elongate elements 152, 154 to the adjustment device 150. The guide and channels

may be continuous in that they extend generally circumferentially about the brim

attachment and socket, or alternatively may be comprised of a plurality of segments

through which the elongate element extends.

[78] Each channel may be arranged to permit sliding of the at least one elongate

element and it is preferred there is sufficient material of the cuff section to enable



circumferential tensioning by the elongate element. It is also preferable that the

channel evenly distributes pressure to avoid pressure points brought by the elongate

element over the liner. When in a relaxed position, the seal element 120 functions as

a seal around a liner 600 inserted into the socket 130, and may be improved by the

location of the channel relative to the seal.

[79] Fig. 7 depicts the elongate element 156 as being generally concentric and

generally at the same height with at least a portion of the seal element 120. The same

height indicates that the elongate element and corresponding channel, if provided, is

generally at a same or within an axial segment formed by the seal element 120. This

arrangement enables better sealing of the seal element 120 against an outer surface of

the liner (the surface adjacent an inner surface of the socket) since the elongate

element circumferentially tensions about the seal element 120 and controllably

presses the seal element against the liner.

[80] The embodiment of Fig. 6 is not limited to two elongate elements 152, 154, and

may be modified to include a single elongate element or more than two elongate

elements. The elongate elements should be arranged on the cuff section to distribute

circumferential tensioning of the elongate elements to securely hold or maintain the

shape of the brim attachment 100 to seal against a prosthetic liner, as discussed in

U.S. patent application publication 2015/005171 1 and shown in Fig. 7 .

[81] The adjustment device 150 may be secured to the socket 130 or to the cuff

section 110, although Figs. 6 and 7 depict the adjustment device 150 being secured to

the socket 130. The adjustment device 150 may be permanently or releasably

mounted onto the socket 130 or brim attachment 100.

[82] At least one channel or other suitable means may be provided along at least a

side of the socket where the brim has a minimum height for providing additional

support and counterforce from the hard socket structure relative to the brim structure

which is substantially flexible and resilient. As shown in Figs. 6 and 7, the elongate

element 152, 154 extends over the invertable part 162 of the cuff section 110, as

taught in U.S. patent application publication 2015/005171 1. An additional channel

166 is located on the socket 164 proximate to a distal portion of the brim attachment

100, and engages the attachment device 150. The channel 166 may circumferentially



extend about the socket 130 or may only be provided along a segment of the socket

100 tailored to provide a discrete area of counterforce.

[83] Fig. 6 shows the cuff 110 and seal element 120 in a relaxed position, whereas

the adjustment device 150 is arranged for tensioning the elongate elements 152, 154.

The cuff section 110 and seal element 120 are generally not under tension, and are

positioned in their respective natural states. In the relaxed position, the cuff section

110 extends upwards from the socket 130, and the seal element 120 extends inwardly

towards the middle of the opening of the socket 130.

[84] Fig. 7 shows a liner 600 in combination with the flexible brim 110 substantially

parallel to both the socket 130 and a residual limb 700 inserted into the liner 600 and

socket 130. The seal element 120 is positioned in a sealing configuration such that

the seal element 120 functions as a seal between the cuff section 110 and a liner 600

and may be controllably pressed against the liner 600 by the adjustment device 150

via the at least one elongate element 152, 154.

[85] Once a seal has been established a vacuum can be created between the inner

walls of the socket 130 and the liner 600. One will understand that creating a vacuum

within the socket 130 can provide a wearer of the prosthetic limb with improved

proprioception and volume control. In view of the above disclosure, one will

understand that the brim attachment can also easily release a vacuum created by the

seal element 120. A vacuum can be released by pulling the cuff section 110 outward

or otherwise reflecting the cuff section 110. Once the cuff section 110 is reflected

such that the adjustment device 150 and the at least one elongate element 152, 154 is

detensioned, the vacuum can be released and a liner 600 and residual limb can easily

be removed from the socket 130.

[86] The brim attachment of Figs. 6 and 7 may be extended to a liner such that the

brim attachment is incorporated into the liner, either by molding or attachment, and an

adjustment device is secured to the liner in combination with the channels to urge the

brim attachment and corresponding seal to the skin or against the residuum of an

amputee.



WHAT IS CLAIMED IS:

1. A prosthetic device, comprising:

a resilient body (10, 100) having a predetermined shape configuration, the resilient

body (10, 100) having a first surface (26) and a second surface (34) opposed to the

first surface (26) and separated by a wall thickness (36);

characterized in further comprising an adjustment device (30) connected to the

resilient body (10, 100); at least one elongate element (32) engaging at least one of the

first and second surfaces (26, 34) and having a first end received by the adjustment

device (30) such that the adjustment device (30) is arranged to regulate tension in the

at least one elongate element (32); wherein tensioning of the at least one elongate

element (32) by the adjustment device (30) urges the resilient body (10, 100) to

collapse or compress into a contracted configuration, wherein release of tension of the

at least one elongate element (32) allows the resilient body (10, 100) to revert to the

predetermined shape configuration.

2 . The prosthetic device of claim 1, characterized in further comprising at least one

guide (24) on one of the first or second surfaces (26, 34) through which the at least

one elongate element (32) extends.

3 . The prosthetic device of claim 2, characterized in that the at least one guide (24) is

located on the first surface (26) defined as an interior surface of the resilient body

(10), the interior surface (26) delimiting a cavity (20) of the resilient body (10).

4 . The prosthetic device of claim 2, characterized in that the at least one guide (24) is

a channel located only along an upper portion (12) of the resilient body (10).

5 . The prosthetic device of claim 4, characterized in that a lower portion (14) of the

resilient body (10) is not compressed or collapsed upon tensioning of the elongate

element (32).



6 . The prosthetic device of claim 2, characterized in that a segment of the at least one

elongate element (32) is anchored to the at least one guide (24) such that tensioning of

the at least one elongate element (32) pulls from the segment and toward the

adjustment device (30).

7 . The prosthetic device of any one of the preceding claims, characterized in further

comprising a frictional feature (38) disposed on one of the first and second surfaces

(26, 34) for maintaining the shape of the resilient body (10) in the contracted

configuration, the frictional feature (38) having greater frictional properties than the

one of the first and second surfaces upon which it is located.

8. The prosthetic device of claim 7, characterized in that the frictional feature (38) is

located at a fold portion (40) of the resilient body (10).

9 . The prosthetic device of claim 7, characterized in that the frictional feature (38) is

only located on the one of the first and second surfaces (26, 34) at an upper portion

(14) thereof.

10. The prosthetic device of any one of the preceding claims, characterized in that the

adjustment device (30) is a dial tensioning device arranged to incrementally wind and

tension the at least one elongate element (32).

11. The prosthetic device of any one of the preceding claims, characterized in that the

resilient body (10) defines an opening through the thickness of which the at least one

elongate element (32) extends between the first and second surfaces (26, 34).

12. The prosthetic device of claim 11, characterized in that the at least one elongate

element (32) extends through a network of guides (24) located along the first surface

(26) arranged in a pattern to urge collapse of the resilient body (10) into the

contracted configuration.

13. The prosthetic device of claim 12, characterized in that the resilient body (10)

defines upper and lower portions (12, 14), the network of guides (24) located in the



upper portion (12) such that the contracted configuration of the resilient body (10)

results in collapsing of the upper portion (12) over the lower portion (14) which

remains generally in the predetermined shape configuration.

14. A lower leg prosthesis system, comprising:

a prosthetic foot;

a foot cosmesis having a resilient body (10) with an inner cavity (20) receiving the

prosthetic foot, the resilient body (10) having a predetermined shape configuration,

the resilient body (10) defining an inner surface (26) delimiting the inner cavity (20)

and an outer surface (34) opposed to the inner surface (26) and separated by a wall

thickness (36);

characterized in further comprising an adjustment device (30) connected to the

resilient body (10); and at least one elongate element (32) engaging at least one of the

inner and outer surfaces (26, 34) and having a first end received by the adjustment

device (30) such that the adjustment device (30) is arranged to regulate tension in the

at least one elongate element (32); wherein tensioning of the at least one elongate

element (32) by the adjustment device (30) urges the resilient body (10, 100) to

collapse or compress into a contracted configuration, wherein release of tension of the

at least one elongate element (32) allows the resilient body (10, 100) to revert to the

predetermined shape configuration.

15. A method for modifying the shape of a prosthetic device including a resilient

body (10) having a predetermined shape configuration, an adjustment device (30)

connects to the resilient body (10) and at least one elongate element (32) engages the

resilient body (10), the method characterized in that:

tensioning of the at least one elongate element (32) by the adjustment device (30) to

urge the resilient body (10, 100) to collapse or compress into a contracted

configuration;



releasing tension of the at least one elongate element (32) to allow the resilient body

(10, 100) to revert to the predetermined shape configuration.
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