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flated aircell (30) disposed between a foam pad (26) and the inner surface of a portion
of the orthopedic device. The pads that may be employed with orthopedic devices such
as braces and supports. In one embodiment, the pads may be removable and replace-
able and fit within a brace, typically between the body part being braced and a support
structure, such as a plastic shell support.
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PAD WITH AIRCELL FOR AN ORTHOPEDIC BRACE
Background of the Invention
Cross-Reference to Related Applications

This application claims priority to, and asserts every other benefit of, U.S.
provisional patent application having serial number 60/476783, filed on June 6, 2003;
the content of said U.S. provisional patent application is hereby incorporated by
reference, in its entirety.

This invention relates to a pad for use with an orthopedic brace. More
particularly, this invention relates to a pad for use with an oﬁhopedic brace wherein the
pad includes a preinflated aircell. This invention also relates to an orthopedic brace
comprising such a pad.

It is known in the orthopedic arts to provide braces for injured limbs, to provide
support for the injured limb during the healing process. It is further known to provide
pads or linings on the inner surfaces of such braces to promote comfort for the user and
to encourage patient compliance with use of the brace. In some such orthopedic braces,
the pad can include aircells to provide pneumatic pressure to the site of an injury and
further promote the healing process. For example, U.S. 4,280,489, U.S. 4,628,945 and
U.S. 5,125,400 each disclose ankle braces having aircells on the inner surfaces thereof
to promote healing of an injured ankle; U.S. 4,872,448 discloses a knee brace having an
inflatable aircell; and U.S. 5,577,998 discloses a walking brace having an aircell. Each
of these patents is assigned to the instant assignee and is incorporated herein by

reference in its entirety.
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It is an object of the invention to provide a lining or pad for an orthop‘edic brace
of any of the various types described above, which lining or pad is comfortable to the
user.

It is another object of the invention to provide a lining or pad for an orthopedic
brace of any of the various types described above, which lining or pad promotes the
healing process for the injured limb.

It is still another object of the invention to provide a lining or pad for an
orthopedic brace of any of the various types described above, which lining or pad is of
simple construction.

It is yet another object of the invention to provide a lining or pad for an
orthopedic brace of any of the various types described above, which lining or pad is
relatively inexpensive.

Summary of the Invention

In accordance with the invention, a lining for use with an orthopedic device
comprises a layer of foam disposed between layers of fabric, said layers of foam and
layers of fabric preferably being substantially co-extensive with the inner surface of the
orthopedic brace in contact with the patient, and further comprising a preinflated aircell
fixedly secured to the surface of the pad not in contact with patient, said preinflated
aircell being at a location so as to provide pneumatic pressure to the site of the injury.
More particularly, the systems and methods described herein include a pad for providing
orthopedic support, comprising a first fabric enclosure defining an interior cavity, a
foam pad disposed within said interior cavity, a second fabric enclosure defining an
interior cavity, an air cell being disposed within said interior cavity, and wherein said

second fabric enclosure attaches to said first fabric enclosure. Optionally the fabric
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enclosures may comprises a fabric including Nylon. Further, in certain embodiments
the air cell is dimensionally smaller than said foam pad, and the first fabric enclosure is
positioned at a location selected to locate the air cell proximate to an edema. The air
cell may comprise an air bladder, foam pad, a liquid bladder or some other type of
bladder, and the air cell may attach to the exterior surface of the first fabric enclosure or
be disposed within the first fabric enclosure. In other aspects, the invention provides
methods for providing a pad for an orthopedic support.
Brief Description of the Drawings

The foregoing and other objects and advantages of the invention will be
appreciated more fully from the following further description thereof, with reference to
the accompanying drawings wherein;

FIG. 1 illustrates a typical ankle brace of the prior art, fitted with an aircell of the
invention.

FIG. 2 is a plan view of the inner surface of an ankle brace pad made in
accordance with the invention.

FIG. 3 is a plan view of the outer surface of the ankle brace pad of FIG. 1.

FIG. 4 is a cross-sectional view of the ankle brace pad of FIGS. 2 and 3, with the
thickness dimensions exaggerated for ease of understanding.
Detailed Description

The systems and methods described herein include pads that may be employed
with orthopedic devices such as braces and supports. As will be described in more
detail below, the pads of the invention may be, in one embodiment, removable and
replaceable pads that can within a brace, typically between the body part being braced

and a support structure, such as a plastic shell support. The pad may include an soft
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resilient support, such as an air cell that can provide pneumatic action for treating an
edema at the site of injury. The air cell may be preinflated by having inserted therein a
pad of material, for example compressible, resilient, porous material, such as open cell
urethane foam, shaped and sized to substantially completely fill the interior volume of
each airbag, respectively. However, it will be understood by those of skill in the art that
the air cell may employ other filler materials, such as air, liquid, closed cell foam, or any
other suitable material. The following detailed description of a preferred embodiment
of the invention will be made with respect to an embodiment of the pad in the form of a
pad for an ankle brace. It will be appreciated, however, that the invention is not so
limited, and that pad of the instant invention can be configured for use with knee braces,
wrist braces, back braces, walking braces, and other orthopedic braces. The size and
shape of the pad may be altered according to the Application, and each brace may
include one, or a plurality of pads, with the number selected as a function of the
Application.

FIG. 1 illustrates a typical ankle brace of the prior art, such as generally
illustrated and described in the aforementioned U.S. 4,280,489, but provided with an
improved pad in accordance with the instant invention. For purposes of illustration,
ankle brace 10 is shown in FIG. 1 fitted about a person's right lower leg and ankle, with
the lower leg 12 being indicated in outline form by broken lines. In the illustrated
embodiment, ankle brace 10 comprises a pair of opposed sidewall portions 16, only one
of which is shown in the illustration. Each sidewall portion 16 is joined to a base portion
18 indicated in outline form by broken lines, such as by fitting a tab 19 of base portion
18 through a slot 17 in sidewall portion 16, the tab 14 of base portion 18 being atfixed

to an area of the outer surface of sidewall portion 16 such as by mating patches of hook-
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and-loop materials, as is known in the art. The brace is releasably secured to the user by
means of flexible straps 42, 44, which can be secured to the sidewall portion outer
surface by patches of hook-and-loop material. A pad 20 is disposed on the inwardly
facing surface of each sidewall portion 16 in a generally juxtaposed manner
substantially coextensive therewith. Each sidewall portion 16 extends longitudinally
from base portion 18 and has an arcuate transverse cross-sectional shape sufficient to
conform generally to the circumferential contour of the lower leg and ankle. In addition,
the width of each sidewall portion gradually tapers from a minimum where it joins the
base portion to a maximum at approximately the halfway point of its longitudinal extent.
Each sidewall portion may have a curved area 19 in the region of the malleolus to
accommodate the protrusion of the malleolus.

Pad 20 has an inwardly facing layer 22 that is juxtaposed to the limb of a user,
and an outwardly facing layer 24 that is juxtaposed to the inner surface of sidewall
portion 16, with a layer of foam 26 therebetween. Inwardly facing layer 22 and
outwardly facing layer 26 are made of fabrics selected on the basis of their feel against
the skin of the user, their ventilation properties, and their washability; they facilitate
bonding to the plastic film used in the aircell, as described more fully below. Fabrics
having a proportion of Nylon facilitate bonding to the plastic film and Nylon blends are
generally suitable. One particularly suitable fabric in inwardly facing layer 22 is a mesh
fabric made of a blend of 75% nylon and 25% polyester. Outwardly facing layer 24 is
advantageously made of a fabric such as a 100% nylon V-loop fabric. Foam layer 26
can be either open cell foam or closed cell foam; open cell foam will be used where it is
desired that the pad be permeable to air and/or moisture. The foam can be on the order

of 3/8" thick. A polyester/polyurethane foam is suitable for this purpose. The inwardly
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facing layer 22, the foam layer 26, and the outwardly facing layer 24 can be laminated
together. The perimeter 28 of pad 20 is a closed seam.

Aircell 30 comprises a piece of plastic film 32 folded over a piece of foam 34,
indicated in phantom lines in FIG. 3 and in cross section in FIG. 4. In particular, the
film 32 of aircell 30 is folded at fold line 35 and sealed along its remaining open edges
36 to outwardly facing layer 24 of pad 20. Advantageously, aircell 30 can be created and
sealed to layer 24 of pad 20 in a single step, such as by RF heat sealing, if the plastic
film of aircell 30 is of a material that will bond to the fabric of layer 24. Plastic film 32
will be a strong, air-impermeable flexible material that can be operated on by standard
heatsealing techniques. Polyvinyl chloride films and polyurethane films are suitable for
this purpose; these films will adhere to a nylon-containing film under standard RF
sealing parameters. The foam used can be either open-cell foam or closed-cell foam; one
type of foam that is suitable is open-celled polyurethane foam. When the aircell 30 is
sealed, an amount of air will be trapped inside; this trapped air will provide pneumatic
compression to the site of an injury, as described below.

Aircell 30 is positioned on outwardly facing surface of pad 20 so as to be
juxtaposed between foam layer 26 and the inner surface 15 of sidewall portion 16. ‘Pt.ld” )
20 is affixed to inner surface 15 of sidewall portion 16 by adhesives or by mating
patches of hook-and-loop material. Aircell 30 will be positioned on pad 20 in a location
that will provide pneumatic compression to an injury to promote healing. In the
illustrated embodiment in which the pad 20 is to be used with an ankle brace, the aircell
30 is positioned to be received in the curved area 19 of sidewall portion 16 that

accommodates the malleolus. The aircell 30 facilitates healing of the injury while
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providing greater comfort for the user. It will be appreciated that the pad 20 is of simple
construction and is relatively inexpensive to manufacture.

The instant invention also encompasses orthopedic braces of various types
having the pad as described and illustrated above. Those skilled in the art will know or
be able to ascertain using no more than routine experimentation, many equivalents to the
embodiments and practices described herein. For example, the systems have been
described with reference to certain materials, such as Nylon and polyester. However, it
will be apparent to those of skill in the art, that these materials are merely representative
of the types of materials that may be employed with the systems described herein and
that any suitable material may be employed. Accordingly, it will be understood that the
invention is not to be limited to the embodiments disclosed herein, but is to be
understood from the following claims, which are to be interpreted as broadly as allowed

under the law.
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What is claimed is:

L.

10.

11.

A pad for providing orthopedic support, cémprising
a first fabric enclosure defining an interior cavity,
a foam pad disposed within said interior cavity
a second fabric enclosure defining an interior cavity,
an air cell being disposed within said interior cavity, and
wherein said second fabric enclosure attaches to said first fabric enclosure.
The pad according to Claim 1, wherein said first fabric enclosure comprises a
fabric including Nylon.
The pad according to Claim 1, wherein said second fabric enclosure comprises a
fabric including Nylon.
The pad according to Claim 1, wherein said air cell is dimensionally smaller than
said foam pad,
The pad according to Claim 4, wherein said air cell is attached to said first fabric
enclosure at a location selected to locate the air cell proximate to an edema.
The pad according to Claim 1, wherein the air cell comprises an air bladder.
The pad according to Claim 1, wherein the air cell comprises an open cell foam
pad.
The pad according to Claim 1, further comprising an adhesive material disposed
on a surface of the first fabric enclosure.
The pad according to Claim 1, wherein the air cell is disposed within the first
fabric enclosure.
The pad according to Claim 1, wherein the air cell comprises a fluid filled bladder.
A method for providing a pad for an orthopedic support, comprising

providing a first fabric enclosure defining an interior cavity and inserting a foam
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pad within said interior cavity,
providing a second fabric enclosure defining an interior cavity and inserting an air
cell being disposed within said interior cavity, and

attaching said second fabric enclosure to said first fabric enclosure.



WO 2004/108026 PCT/US2004/018131

44

__—'-—"

1/2

SUBSTITUTE SHEET (RULE 26)



WO 2004/108026 PCT/US2004/018131

"\ "\

28

)
)
Y
o
™
3
2

////// 777227
N
N
N
N

26—

16\ 30

835

22222 L L2 L LX L

OONSOUNNNNNAN

Pl Ll Ll L L L L Ll

28

OONNOOMNNNNNANNNNN

2 L7227 277l L L Ll L L L

Z

19

N
(o]

Fig. 2 Fig. 3

2/2

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

It nal Application No

PC1/US2004/018131

A, CLASSIFICATION OF SUBJECT MATTER

IPC 7 A61F5/01 A61F5/34

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 A61F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, whetre practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory ° | Citation of document, with indication, where appropriate, of the relevant passages

figures 6-13

X US 5 125 400 A (JOHNSON JR GLENN W) 1,4-11
30 June 1992 (1992-06-30)
column 9, line 11 - column 13, line 9

Relevant to claim No.

X US 5 348 530 A (GRIM TRACY E ET AL) 1,2,6,
20 September 1994 (1994-09-20) 10,11
column 5, line 36 - line 58
figures

X US 5 445 602 A (IGLESIAS JOSEPH M ET AL) 1,2,6,
29 August 1995 (1995-08-29) 10,11

figures 1-8

cotumn 4, Tine 56 - column 5, Tine 11

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

*E' earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in confiict with the application but
cited }9 understand the principle or theory underlying the
mnvention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

'Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu~
megls, ?tUCh combination being obvious to & person skilled
in the art.

'&* document member of the same patent family

Date of the actual completion of the international search

23 September 2004

Date of mailing of the intemational search report

01/10/2004

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31~70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Storer, J

Form PCT/ISA/210 (second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT

Intel

al Application No

PC1/u>2004/018131

Patent document Publication

Patent family

Publication

cited in search report date member(s) date

US 5125400 A 30-06-1992 AT 81274 T 15-10-1992
AU 606328 B2 07-02-1991
AU 6835587 A 30-06-1987
CA 1320082 C 13-07-1993
DE 3686948 D1 12-11-1992
DE 3686948 T2 04-03-1993
EP 0252121 Al 13-01-1988
JP 7016502 B 01-03-1995
JP 63501933 T 04-08-1988
NZ 218625 A 27-03-1990
Wo- 8703471 Al 18-06-1987
ZA 8609406 A 25-11-1987

US 5348530 A 20-09-1994  NONE

US 5445602 A 29-08-1995 US 5951504 A 14-09-1999
us 5716335 A 10-02-1998

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

