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(54) Title: INFLATABLE MEDICAL APPLIANCE FOR PREVENTION OF DVT

(57) Abstract: An inflatable foot cuff for treatment of deep vein thrombosis includes a generally flexible body member (12) con
figured to envelop a foot of a human and having a central region (14) adjacent to the sole of the foot when applied thereon. A first 
inflatable air cell (30) is disposed in the central region and extends generally from at least the ball of the foot to at least the heel of the 
foot A second smaller separately inflatable air cell (32) is disposed within a distal portion of the first air cell. Intermittent sequential 
inflation of the second distal air cell followed by inflation of the first air cell causes blood flow from the distal region of the foot to 
the proximal region of the foot and then up into the user’s leg. The body member is also provided with preinflated air cells (46,48) 
at counterforce pressure px>ints.
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PREVENTION OF DVT
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BACKGROUND OF THE INVENTION
1. Technical Field

The present invention relates generally to the 
construction of a medical appliance to be applied to a 
foot of a human patient for reduction of the risk of deep 
vein thrombosis (DVT). More specifically, it relates to 
a dual stage inflatable cuff that can be cycled 
intermittently to enhance blood circulation in a leg of a 
human patient.

2. Background Art
Therapeutic intermittent pneumatic compression 

of the leg for prevention of DVT after surgery has been 
used for many years, and a variety of devices have been 
developed for its application. Intermittent pneumatic 
compression is the technique of cyclically compressing 
the limb with air pressure so as to enhance circulation 
of blood. It has been shown effective in reducing the 
risk of thrombosis after surgery and for treatment of 
vascular deficiencies. Roberts et al., "Hemodynamics of 
Lower Limb in Man," Brit. J. Surg., Vol. 59, No. 3, pp. 
223-226, March 1972, reports, for example, that 
intermittent pressure applied with an inflatable plastic 
splint causes an increase in venous peak flow directly 
proportional to the rate of pressure application, the 
venous peak flow being maximal at a pressure inflation 
rate of about 10 mmHg per second, with the maximum venous 
peak flow being reached when the intermittent pressure is 
applied at one minute intervals.
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A system for applying therapeutic intermittent 
pressure to a limb is disclosed, for example, in U.S. 
Patent No. 5,588,955 issued to Johnson, Jr. et al. and 
commonly assigned herewith, the disclosure of which is 
incorporated herein by reference in its entirety. The 
'955 system generally comprises a pump, a reservoir which 
receives pressurized air from the pump, an inflatable 
cuff for sequentially applying pressure to the limb, 
means for intermittently and quickly transmitting 
pressurized air from the reservoir to the inflatable 
cuff, and pressure relief means operatively coupled to 
the inflatable cuff for limiting the pressure therein.
In the operation of a preferred embodiment, the pump 
operates substantially continuously to supply a steady 
flow of pressurized air to the reservoir. The means for 
intermittently transmitting pressurized air from the 
reservoir to the inflatable cuff comprises a valve 
operatively disposed between the reservoir and cuff and a 
timer operatively coupled to the valve. The valve is 
normally in a closed position, so that pressurized air is 
allowed to build up in the reservoir to a level several 
times above that normally desired for therapeutic 
compression. The timer is set up to open the valve to 
release pressurized air from the reservoir to the 
inflatable cuff at predetermined intervals and for a 
predetermined duration. This results in a very rapid 
pressurization of the inflatable cuff which, in turn, 
leads to greater acceleration of venous flow and thus 
more effective therapy to the affected limb. The valve 
preferably is a two way valve so that when closed to the 
reservoir, it is open to atmosphere, allowing 
depressurization of the cuff.



1 I

WO 01/47464 PCT/USOO/42240

-3-

Various constructions of inflatable cuffs are 
known in the art. For instance, the aforementioned '955 
patent discloses a cuff configured to apply pressure to 
only the medial and lateral aspects of the limb, leaving

5 open the anterior and posterior aspects, such that
collateral, rather than circumferential, compression is 
achieved. To this end, the cuff comprises a pair of 
semi-rigid shells intended to be disposed along the 
medial and lateral aspects of the limb, with one or both

10 of the shells being provided with inflatable bladders
along the inner surfaces thereof. The shells are secured 
around the injured limb such that when the valve opens 
the bladders are pressurized and the semi-rigid shells 
resist such pressure so that all the pressure is directed

15 to the interior of the limb.

It is also known that intermittent pneumatic 
pressure applied to the underside or sole of the foot is 
efficacious in the treatment of DVT in lower extremities

20 of a patient. Thus, foot cuffs have been developed, such 
as the cuff disclosed in U.S. Patent No. Re. 32,940 
issued to Gardner et al. In the device disclosed in that 
patent, an inflatable air bladder is held against the 
arch of the foot by a sling. When inflated, the bladder

25 tends to flatten the plantar arch causing a spread of the 
heel with respect to the ball of the foot and, therefore, 
necking down of involved blood vessels. Other patents 
relating to foot cuff devices include U.S. Patent No.
4,614,180 issued to Gardner et al., U.S. Patent No. Re .
32,939 issued to Gardner et al ., U.S. Patent No.
4,696,289 issued to Gardner et al., U.S. Patent No.
4,702,232 issued to Gardner et al., U.S. Patent No.
4,721,101 issued to Gardner et al., and U.S. Patent No.
4,841,956 issued to Gardner et al. Prior art foot cuff
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devices include a device offered under the name 
PlexiPulse®, by NuTech®, a KCI company; a device offered 
by Huntleigh Healthcare of Manalapen, N.J.; and a device 
offered by Kendall under the name AV Impulse System.

5
One disadvantage associated with prior art 

devices that apply pressure only to the plantar arch is 
that such devices provide neither prevention nor 
treatment of edema of the forefoot. In fact, such prior

10 art devices may even lead to increased edema of the
forefoot by forcing some internal fluid from the center 
region of the foot distally to the forefoot.

Another problem associated with such known
15 inflatable foot cuffs is that with considerable pressure 

being exerted against the foot in a localized area, 
counterforces are correspondingly generated at 
circumferentially spaced regions of the foot. These 
counterforces can be quite substantial, and can cause

20 skin irritation and in some cases skin breakdown as a
result of the cuff chafing the foot after repeated cycles 
of inflation and deflation. The resulting discomfort can 
significantly reduce patient compliance. In known cuff 
devices, such chafing is common on the top of the foot

25 and in the heel region. One known foot cuff that
attempts to address this problem is the inflatable foot 
cuff marketed by Huntleigh Healthcare company of 
Manalapen, New Jersey. In that device, open cell foam 
padding vented to the atmosphere is added to the straps

30 and heel of the cuff in the areas of typical irritation. 
However, a disadvantage of such a construction is that 
the vented foam tends to compress and bottom out under 
pressure, rendering it of little benefit. Because 
compliance is an important aspect of efficacious foot
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cuff use, it is desirable, therefore, to provide a foot cuff construction that can be used 
over extended periods of time while minimizing chafing of the foot as occurs with 
present cuff constructions. It is further desirable to provide such a foot cuff 
construction that has an improved air pressure sequence due to the use of multiple

5 separate air cells for increased compression effect on the affected foot and greater 
enhancement of blood flow in the affected limb.

The above discussion of background art is included to explain the 
context of the invention. It is not to be taken as an admission or suggestion that any of 
the material referred to was published, known or part of the common general knowledge

10 in Australia at the priority date of any of the claims of this specification.

DISCLOSURE OF THE INVENTION

In a first aspect of the present invention, there is provided an inflatable 
foot cuff device for providing enhanced circulation to the foot and leg of a human

15 patient, the device including:

a body member dimensioned and configured to envelop a foot of a 
human, said body member having a central region extending along the sole of the foot 
when applied thereon;

• · · ·• · ·• · ·• · ·• · ·
• 9 9 ·

inflatable means including a main inflatable air cell and a separately 
20 inflatable distal air cell, said inflatable means disposed in said central region of said 

body member such that when said body member is applied to the foot said main 
inflatable air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and said separately inflatable distal air 
cell extends along a portion of the forefoot distal of the plantar arch, said separately

25 inflatable distal air cell being coextensive with and inside at least a portion of said main 
inflatable air cell distal of the plantar arch; and

means for establishing an intermittent cycle of sequential inflation of 
said distal air cell followed by inflation of said main air cell to provide intermittent 
pneumatic pressure to the foot.

30 The present invention may provide an inflatable foot cuff for treatment
of deep vein thrombosis including a generally flexible body member configured to 
envelop a foot of a human and having a central region adjacent to the sole of the foot
W:\Specief67210X8.S OS) doc
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• ·· ·

• · · ·• · ·» · ·

when applied thereon. A larger inflatable air cell is disposed in the central region of the 
flexible body member, such that when the device is applied to the foot the larger air cell 
extends over at least the entire plantar arch of the foot and at least a portion of the 
forefoot distal of the plantar arch. A smaller separately inflatable air cell preferably is

5 disposed within the larger air cell and distally in the vicinity of the forefoot. 
Intermittent sequential inflation of the smaller distal air cell followed by inflation of the 
larger air cell causes blood flow from the distal region of the foot to the proximal region 
of the foot and then up into the user’s leg, to enhance blood circulation in the leg. The 
compression of the forefoot provided by the device of the instant invention is also

10 believed to be useful in the prophylaxis and treatment of forefoot edema. The body 
member may also be provided with preinflated sealed air cells at counterforce pressure 
points to alleviate chafing and irritation of the skin when the foot cuff is operated.

In another aspect of the invention there is provided an inflatable foot cuff 
device for use in providing enhanced circulation to the foot and leg of a human patient,

15 the device including:

a body member dimensioned and configured to envelop a foot of a 
human, said body member having a central region adjacent to the sole of the foot when 
applied thereon;

a main inflatable air cell disposed in said central region of said body 
20 member such that when said body member is applied to the foot said main air cell 

extends over at least the entire plantar arch of the foot and at least a portion of the
forefoot distal of the plantar arch;

a separately inflatable distal air cell disposed so as to provide 
compression to the forefoot distal of the plantar arch;

25 wherein an intermittent cycle of sequential inflation of said distal air cell
followed by inflation of said main air cell provides intermittent pneumatic pressure to 
the foot and results in enhanced blood circulation in the foot and leg of the patient;

said foot cuff device further including a pair of opposed flap portions 
extending outwardly from said central region of said body member; and

30 one of said flap portions being provided with at least one preinflated air
cell to serve as a cushioning means.

W:\Spccio'672IOS(l.8 05) doc
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In another aspect of the invention there is provided an inflatable foot cuff 

device for use in providing enhanced circulation to the foot and leg of a human patient, 
the device including:

a body member dimensioned and configured to envelop a foot of a 
5 human, said body member having a central region adjacent to the sole of the foot when

applied thereon;

a main inflatable air cell disposed in said central region of said body 
member such that when said body member is applied to the foot said main air cell 
extends over at least the entire plantar arch of the foot and at least a portion of the

10 forefoot distal of the plantar arch;

a separately inflatable distal air cell disposed so as to provide 
compression to the forefoot distal of the plantar arch;

wherein an intermittent cycle of sequential inflation of said distal air cell 
followed by inflation of said main air cell provides intermittent pneumatic pressure to

15 the foot and results in enhanced blood circulation in the foot and leg of the patient;

said body member including a heel strap portion extending outwardly 
and rearwardly from said central region;

said heel strap portion being provided with a preinflated air cell to serve 
as cushioning means.

20 In another aspect of the invention there is provided a method for
providing enhanced circulation to the foot and leg of a human patient including the 
steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of

25 the foot;

providing inflatable means comprising a main inflatable air cell and a 
separately inflatable distal air cell, said inflatable means disposed in said central region 
of said body member, such that when said body member is applied to the foot, said 
main air cell extends along at least the entire plantar arch of the foot and at least a

30 portion of the forefoot distal of the plantar arch, and with said distal air cell disposed so
as to be coextensive with and inside at least a portion of said main air cell distal of

WASpec 10^72105(8.8 05)doc
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the plantar arch and to provide a separate compression zone to the forefoot distal of the 
plantar arch;

applying said body member to said foot with said inflatable means 
extending along the sole of the foot; and

5 intermittently and sequentially pressurizing said distal air cell and then
said main air cell at a predetermined time interval to provide intermittent pneumatic 
pressure to the foot.

In another aspect of the invention there is provided a method for 
providing enhanced circulation to the foot and leg of a human patient including the

10 steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of 
the foot;

providing main and distal separately inflatable air cells in said central 
15 region of said body member, such that when said body member is applied to the foot, 

said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so
as to provide a separate compression zone to the forefoot distal of the plantar arch;

applying said body member to said foot with the sole of the foot abutting 
20 said central region and air cells;

intermittently and sequentially pressurizing said distal air cell and then 
said main air cell at a predetermined time interval to provide intermittent pneumatic 
pressure to the foot;

said body member being provided with a pair of opposed flap portions 
25 extending from said central region for wrapping around and enveloping the foot;

at least one of said flap portions being provided with at least one 
preinflated air cell to serve as cushioning means.

In another aspect of the invention there is provided a method for
providing enhanced circulation to the foot and leg of a human patient including the

30 steps of:

W \Sp«»cs’072105(8 8 05) doc
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providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of 
the foot;

providing main and distal separately inflatable air cells in said central 
5 region of said body member, such that when said body member is applied to the foot, 

said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so
as to provide a separate compression zone to the forefoot distal of the plantar arch;

applying said body member to said foot with the sole of the foot abutting 
10 said central region and air cells;

intermittently and sequentially pressurizing said distal air cell and then 
said main air cell at a predetermined time interval to provide intermittent pneumatic 
pressure to the foot;

said body member being provided with a pair of opposed flap portions 
15 extending from said central region for wrapping around and enveloping the foot;

said central region being provided with an outwardly projecting heel
strap portion;

said heel strap portion being provided with a preinflated air cell to serve 
as cushioning means.

20 In another aspect of the invention there is provided a method for
providing enhanced circulation to the foot and leg of a human patient including the 
steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of

25 the foot;

providing main and distal separately inflatable air cells in said central 
region of said body member, such that when said body member is applied to the foot, 
said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so

30 as to provide a separate compression zone to the forefoot distal of the plantar arch;

W AS pec ια·672105(1 1 05) doc
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applying said body member to said foot with the sole of the foot abutting 
said central region and air cells;

intermittently and sequentially pressurizing said distal air cell and then 
said main air cell at a predetermined time interval to provide intermittent pneumatic

5 pressure to the foot;

wherein the inflation rate of each of said main and distal air cells is in the 
range of about 60-200 mmHg/sec.

In another aspect of the invention there is provided a method for 
providing enhanced circulation to the foot and leg of a human patient including the

10 steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of 
the foot;

providing main and distal separately inflatable air cells in said central 
15 region of said body member, such that when said body member is applied to the foot,

said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so 
as to provide a separate compression zone to the forefoot distal of the plantar arch;

applying said body member to said foot with the sole of the foot abutting 
20 said central region and air cells;

intermittently and sequentially pressurizing said distal air cell and then 
said main air cell at a predetermined time interval to provide intermittent pneumatic 
pressure to the foot;

wherein said main air cell begins to inflate about 0.3 seconds after said 
25 distal air cell begins to inflate.

Viewed from another aspect the present invention provides an inflatable 
foot cuff device for providing enhanced circulation to the foot and leg of a human 
patient, the device including:

a body member dimensioned and configured to envelop a foot of a
30 human;

Wrtpcrtett73 iu(i a. io osifet
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a main inflatable cell disposed in said body member such that when said 
body member is applied to the foot said main cell extends along at least a portion of the 
forefoot distal of the plantar arch; and

a separately inflatable distal cell disposed inside said main inflatable cell 
5 distal of the plantar arch.

1 Viewed from a further aspect, the present invention provides a method
for providing enhanced circulation to the foot and leg of a human patient including the

. steps of:
I
j applying a flexible body member to envelop the foot of the patient, the
1 10 body member having

ι a main inflatable cell configured to extend over at least a portion of the
i

forefoot distal of the plantar arch, and a separately inflatable distal cell disposed inside 
; the main cell distal of die plantar arch; and

intermittently and sequentially pressurizing said distal cell and then said
•;. ; 15 mam cell to provide intermittent pneumatic pressure to the foot.» ·

, ·• ·
’. i: BRIEF DESCRIPTION OF DRAWINGS

• »·
.’*· i The foregoing and other novel features and advantages of the invention.* '

1 will, be better understood upon a reading of the following detailed description taken in
, ··. 20 conjunction with the accompanying drawings wherein;

FIG.1 is a perspective view of an inflatable foot cuff constructed in 
accordance with the principles of the invention and shown as fitted to the right foot of a 
patient;

25 FIG. 2 is a top plan view of the foot cuff shown as unwrapped and lying
flat;

FIG. 3 is a schematic cross-sectional view taken substantially along the 
line 3-3 of FIG.2; and

FIG. 4 is a schematic cross-sectional view taken substantially along the
30 line 4-4 of FIG.2.

W.£paMr»72(QXtl.l0 0J)fee
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MODE FOR CARRYING OUT THE INVENTION

Referring now to the drawings, and initially to FIG. 1, an inflatable foot 
cuff constructed according to the invention is designated generally by the reference 
numeral 10 and is shown as being fitted about a human foot. The cuff 10 compresses a

5 unitary main body member 12 that includes a central lower portion 14 configured to 
abut the sole of the foot with a pair of flap portions 16 and 18 that are folded over the 
instep of the foot. Strap portions 20 are provided to fasten the flap

4

· ·
*··* »· « ·

·· ··• ·

W-\Spcctes'672IOS(8 8 05) doc
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portions snugly about the foot. A heel strap portion 22 
is also provided to wrap around the heel of the foot and 
fasten to the flap portion 18.

5 Turning now to FIG. 2, the internal
construction of the cuff 10 can be seen. Preferably the 
main body member 12 of the cuff 10 is a thin, flexible, 
substantially inelastic fabric material 24. In a 
preferred embodiment, fabric 24 will also have good

10 breathability and good wicking capabilities for greater 
patient comfort. One example of a fabric suitable for 
use in the instant invention is a rayon-based fibrous 
material sold under the name SONTARA by E.I. duPont de 
Nemours Co., and including a laminate having loop

15 fastening means on the side opposite that shown in FIG.
2. Hook type fastening elements 26 are preferably 
attached as by known means such as heat sealing to the 
strap portions 20. Similarly, a hook type fastening 
element 28 is attached as by similar known means to the

20 end of the heel strap portion 22. In accordance with the 
invention, the central portion 14 of the cuff body 12 is 
provided with a relatively large main air cell 30 that 
extends over at least the entire plantar arch of the foot 
and at least a portion of the forefoot distal of the

25 plantar arch. Within the main air cell 30 is a separate 
smaller inner air cell 32, about one-half the size of the 
main air cell 30, and which is disposed in the distal 
portion of the cuff 10 in the region of the forefoot and 
distal of the plantar arch. The air cells 30 and 32, as

30 will be described hereinafter, are separately inflatable. 
To this end, a distal air supply tube 34 is connected to 
the smaller air cell 32 while a proximal air supply tube 
36 is connected to the larger air cell 30, both as by 
heat sealing.
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FIG. 3 illustrates a cross-section of the air 
cell construction. Preferably, the outer air cell 30 is 
formed from two plies 38 of polymer film on the order of 
0.006 inches in thickness. Similarly, the inner air cell

5 32 is formed from a folded piece of 0.006 inch thick
polymer film 40. While many known polymers such as vinyl 
are suitable for this purpose, polyurethane is preferred 
for its strength, low temperature flexibility and 
resilience. An upper layer 42 of fabric material without

10 loop laminate is provided substantially coextensive with 
the top ply 38 of outer air cell 30 and the air cell 
assembly is preferably thermally welded around its 
periphery 44 to the main body member 12 of the cuff 10. 
The inner air cell 32 is also heat sealed around three

15 sides of its periphery to the periphery of the outer cell
30. Thus both cells 30 and 32 are sealed and attached to 
the fabric upper layer 42 and fabric loop laminate body 
layer 24.

20 Further, in accordance with the invention the
flap portion 18 is provided with a generally H-shaped 
series of three preinflated sealed air cells 46 (see FIG.
2) for cushioning the counterforce of the flaps when the 
air cells 30 and 32 are inflated. Likewise, the heel

25 strap portion 22 is provided with a preinflated sealed
air cell 48. The construction of these air cells 46 and 
48 is illustrated generally in the cross-sectional view 
of FIG. 4. The cells 46 and 48 generally comprise a 
layer 50 of open cell urethane foam on the order of 0.3

30 inch thick enveloped between two layers of urethane film 
52 having a thickness of about 0.006 inch. The cells 46 
and 48 are covered with a layer 54 of fabric material and 
are heat sealed around their peripheral edges 56 to the
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body layer 24. The foam layer 50 serves to preinflate 
the cells 46 and 48.

It can now be appreciated that a therapeutic 
5 inflatable foot cuff 10 constructed according to the

invention offers considerable advantages over the prior 
art. An important feature of the present cuff 10 is the 
provision of the dual inflatable air cells 30 and 32.
The air cells 30 and 32 essentially provide overlapping

10 separate zones. Using a modified version of the pump 
assembly disclosed, for example, in the aforementioned 
Patent No. 5,588,955, a first zone may be inflated, which 
can be the smaller distal air cell 32, then at a 
predetermined time interval thereafter, a second

15 overlapping zone can be inflated such as by pressurizing 
the larger air cell 30. The advantage of such sequential 
compression is that the cuff 10 can be pretightened on 
the distal portion of the foot by the inflation of air 
cell 32 so that inflation of the second air cell 30 has

20 an instantaneous compression effect over both the distal 
and plantar arch portions of the foot. Secondly, this 
sequential compression helps ensure that blood moves from 
the distal region of the foot to the proximal region and 
then up the leg. This discourages retrograde flow, which

25 could contribute to swelling of the forefoot or toes in 
some patients with poor circulation. Also, the novel 
configuration of the heel strap portion 22 allows the 
user of the cuff 10 to adjust the strap portion 22 only 
once, such that the cuff 10 can be removed and reapplied

30 without further strap 22 adjustment.

In one embodiment, the device of the instant 
invention will operate intermittently on a time cycle 
such that the pump cycles on for a relatively short
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period and off for a much longer period. Based on 
information derived from studies on the ejection of blood 
from the calf and thigh by prior art devices, an 
operation cycle of about six seconds on and 55 seconds 
off can be used. The foot has a much smaller volume than 
the calf and thigh, and therefore will refill with blood 
much more quickly. This phenomenon allows more on-off 
cycles in a shorter period of time. Thus, for a foot 
cuff device made and used in accordance with the instant 
invention, it is believed that a cycle time of about 
three seconds on and about 20 seconds off will also be 
effective.

When the pump is turned on, the smaller distal 
cell will inflate first. The larger cell will begin to 
inflate about 0.3 seconds after the distal cell begins to 
inflate. The inflation pressure in each cell will vary 
depending on how tightly the cuff is strapped on to the 
patient's foot. The peak inflation pressure may vary 
from 100-160 mmHg, and generally will be in an average 
range of 110-140 mmHg. When the pump enters the non- 
operational phase of its cycle, the pressure in the two 
cells will drop off rapidly as the compressed air is 
vented through the relief valves to the atmosphere. The 
pressure can drop to about 52 mmHg in the smaller distal 
cell, and about 45 mmHg in the larger cell. The 
inflation rate of each cell preferably will be greater 
than about 60 mmHg/sec, and can be as high as 200 
mmHg/sec. Variations in the foregoing cycle times, peak 
inflation pressures, and inflation rate can be achieved 
by adjustments of the associated pump and valves. A 
programmable pump can also be used to pre-select the 
inflation parameters.
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Another important feature is the preinflated 
sealed air cells 46 and 48 provide a considerable 
cushioning effect for the cuff 10 in the regions of both 
the instep and heel of the foot as the cuff 10 is

5 inflated with the air cells 30 and 32. This cushioning 
aids considerably in reducing chafing and irritation of 
the foot due to counterpressure of the cuff 10 when it is 
in operation over extended and repeated cycles. It is 
believed that the greater comfort provided by the instant

10 invention will lead to improved patient compliance.

While the invention has been described in 
connection with a preferred embodiment thereof, it will 
be apparent to those skilled in the art that many changes

15 and modifications may be made without departing from the 
true spirit and scope of the present invention. 
Accordingly, it is intended by the appended claims to 
cover all such changes and modifications as come within 
the sprit and scope of the invention.

20
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An inflatable foot cuff device for providing enhanced circulation 
to the foot and leg of a human patient, the device including:

5 a body member dimensioned and configured to envelop a foot of a
human, said body member having a central region extending along the sole of the foot 
when applied thereon;

inflatable means including a main inflatable air cell and a separately 
inflatable distal air cell, said inflatable means disposed in said central region of said

10 body member such that when said body member is applied to the foot said main 
inflatable air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and said separately inflatable distal air 
cell extends along a portion of the forefoot distal of the plantar arch, said separately 
inflatable distal air cell being coextensive with and inside at least a portion of said main

15 inflatable air cell distal of the plantar arch; and

means for establishing an intermittent cycle of sequential inflation of 
said distal air cell followed by inflation of said main air cell to provide intermittent 
pneumatic pressure to the foot.

2. The foot cuff device of claim 1, wherein said distal air cell is 
20 about one-half the size of said main air cell.

3. The foot cuff device of claim 1 or 2, wherein a pair of opposed 
flap portions extend outwardly from said central region of said body member.

4. The foot cuff device of claim 3, wherein one of said flap portions 
is provided with fastening means to attach to the other flap portion.

25 5. The foot cuff device of claim 4, wherein said fastening means
includes a hook element.

6. The foot cuff device of any one of the preceding claims, wherein
said body member includes a heel strap portion extending outwardly and rearwardly
from said central region.

W \specicstt72105(8 8 OS) doc
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7. The foot cuff device of claim 6, wherein said heel strap portion is 

dimensioned and configured to wrap around the heel of the user and attach to said body 
member.

8. The foot cuff device of claim 6 or 7, wherein said heel strap is 
5 provided with a hook fastening element for attachment to said body member.

9. The inflatable foot cuff device of any one of the preceding 
claims, further including a pump means and fluid connections means extending between 
said pump means and each of said main and distal air cells to facilitate sequential 
inflation of said main and distal air cells.

10 10. The inflatable foot cuff device of claim 9, wherein said pump 
means is programmable.

11. The inflatable foot cuff device of any one of the preceding 
claims, further including pressure relief means associated with each of said main and 
distal air cells.

15 12. An inflatable foot cuff device for use in providing enhanced
circulation to the foot and leg of a human patient, the device including:

a body member dimensioned and configured to envelop a foot of a 
human, said body member having a central region adjacent to the sole of the foot when 
applied thereon;

20 a main inflatable air cell disposed in said central region of said body
member such that when said body member is applied to the foot said main air cell 
extends over at least the entire plantar arch of the foot and at least a portion of the 
forefoot distal of the plantar arch;

a separately inflatable distal air cell disposed so as to provide
25 compression to the forefoot distal of the plantar arch;

wherein an intermittent cycle of sequential inflation of said distal air cell
followed by inflation of said main air cell provides intermittent pneumatic pressure to
the foot and results in enhanced blood circulation in the foot and leg of the patient;

W:\Spec«*^72105(8 1 05) doc
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said foot cuff device further including a pair of opposed flap portions 

extending outwardly from said central region of said body member; and

one of said flap portions being provided with at least one preinflated air 
cell to serve as a cushioning means.

5

13. An inflatable foot cuff device for use in providing enhanced 
circulation to the foot and leg of a human patient, the device including:

a body member dimensioned and configured to envelop a foot of a 
human, said body member having a central region adjacent to the sole of the foot when

10 applied thereon;

a main inflatable air cell disposed in said central region of said body 
member such that when said body member is applied to the foot said main air cell 
extends over at least the entire plantar arch of the foot and at least a portion of the 
forefoot distal of the plantar arch;

15 a separately inflatable distal air cell disposed so as to provide
compression to the forefoot distal of the plantar arch;

wherein an intermittent cycle of sequential inflation of said distal air cell 
followed by inflation of said main air cell provides intermittent pneumatic pressure to 
the foot and results in enhanced blood circulation in the foot and leg of the patient;

20 said body member including a heel strap portion extending outwardly
and rearwardly from said central region;

said heel strap portion being provided with a preinflated air cell to serve 
as cushioning means.

25 14. A method for providing enhanced circulation to the foot and leg
of a human patient including the steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of 
the foot;

30 providing inflatable means including a main inflatable air cell and a
separately inflatable distal air cell, said inflatable means disposed in said central region

W:\Spec ks*672105(1 8 05) doc
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of said body member, such that when said body member is applied to the foot, said 
main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch, and with said distal air cell disposed so 
as to be coextensive with and inside at least a portion of said main air cell distal of the

5 plantar arch and to provide a separate compression zone to the forefoot distal of the 
plantar arch;

applying said body member to said foot with said inflatable means 
extending along the sole of the foot; and

intermittently and sequentially pressurizing said distal air cell and then 
10 said main air cell at a predetermined time interval to provide intermittent pneumatic

pressure to the foot.

15. The method of claim 14, wherein said body member is provided 
with a pair of opposed flap portions extending from said central region for wrapping 
around and enveloping the foot.

15 16. The method of claim 14 or 15, wherein said central region is
provided with an outwardly projecting heel strap portion.

17. The method of claim 14, 15 or 16, wherein a peak inflation 
pressure of each of said main and distal aircells is in the range of about 100-160 mmHg.

18. The method of claim 14, 15 or 16, wherein a peak inflation
20 pressure of said main and distal aircells is in the range of about 110-140 mmHg.

19. The method of any one of claims 14 to 18, wherein said 
sequential pressurization is applied intermittently, such that peak pressurization is 
applied to the air cells over a relatively short period, and the pressure is relieved over a 
relatively long period.

25 20. The method of claim 19, wherein said relatively short period is
about six seconds and said relatively long period is about 55 seconds.

21. The method of claim 19, wherein said relatively short period is
about three seconds and said relatively long period is about 20 seconds.

W.\sp««5^72105(1.1 OS) doc
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22. A method for providing enhanced circulation to the foot and leg 

of a human patient including the steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of

5 the foot;

providing main and distal separately inflatable air cells in said central 
region of said body member, such that when said body member is applied to the foot, 
said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so

10 as to provide a separate compression zone to the forefoot distal of the plantar arch;

applying said body member to said foot with the sole of the foot abutting 
said central region and air cells;

intermittently and sequentially pressurizing said distal air cell and then 
said main air cell at a predetermined time interval to provide intermittent pneumatic

15 pressure to the foot;

said body member being provided with a pair of opposed flap portions 
extending from said central region for wrapping around and enveloping the foot;

at least one of said flap portions being provided with at least one 
preinflated air cell to serve as cushioning means.

20

23. A method for providing enhanced circulation to the foot and leg 
of a human patient including the steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of

25 the foot;

providing main and distal separately inflatable air cells in said central 
region of said body member, such that when said body member is applied to the foot, 
said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so

30 as to provide a separate compression zone to the forefoot distal of the plantar arch;
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applying said body member to said foot with the sole of the foot abutting 
said central region and air cells;

intermittently and sequentially pressurizing said distal air cell and then 
said main air cell at a predetermined time interval to provide intermittent pneumatic

5 pressure to the foot;

said body member being provided with a pair of opposed flap portions 
extending from said central region for wrapping around and enveloping the foot;

said central region being provided with an outwardly projecting heel
strap portion;

10 said heel strap portion being provided with a preinflated air cell to serve
as cushioning means.

24. A method for providing enhanced circulation to the foot and leg 
of a human patient including the steps of:

15 providing a flexible body member dimensioned and configured to
envelop a foot of the patient and having a central region that extends along the sole of 
the foot;

providing main and distal separately inflatable air cells in said central 
region of said body member, such that when said body member is applied to the foot,

20 said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so 
as to provide a separate compression zone to the forefoot distal of the plantar arch;

applying said body member to said foot with the sole of the foot abutting 
said central region and air cells;

25 intermittently and sequentially pressurizing said distal air cell and then
said main air cell at a predetermined time interval to provide intermittent pneumatic 
pressure to the foot;

wherein the inflation rate of each of said main and distal air cells is in the 
range of about 60-200 mmHg/sec.

30

WASpecies*672105(8 I 05) doc
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I 25. A method for providing enhanced circulation to the foot and leg
i of a human patient including the steps of:

providing a flexible body member dimensioned and configured to 
envelop a foot of the patient and having a central region that extends along the sole of

5 the foot;

providing main and distal separately inflatable air cells in said central 
region of said body member, such that when said body member is applied to the foot 
said main air cell extends along at least the entire plantar arch of the foot and at least a 
portion of the forefoot distal of the plantar arch and with said distal air cell disposed so

10 as to provide a separate compression zone to the forefoot distal of the plantar arch;

applying said body member to said foot with the sole of the foot abutting 
said central region and air cells;

intermittently and sequentially pressurizing said distal air cell and then 
said main air cell at a predetermined time interval to provide intermittent pneumatic»

• · * ’ 15 pressure to the foot;
• ·

4 ·

«’ wherein said main air cell begins to inflate about 0.3 seconds after said
distal air cell begins to inflate.

• ·

26. An inflatable foot cuff device substantially as herein described 
with reference to the accompanying drawings.

20 27. A method for providing enhanced circulation to the foot and leg
of a human patient substantially as herein described with reference to the accompanying 
drawings.

28. An inflatable foot cuff device for providing enhanced circulation 
to the foot and leg of a human patient, the device including;

25 a body member dimensioned and configured to envelop a foot of a
human;

a main inflatable cell disposed in said body member such that when said 
body member is applied to the foot said main cell extends along at least a portion of the 
forefoot distal of the plantar arch; and

WttpccWtraiWu· tO.WXtoc
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a separately inflatable distal cell disposed inside said main inflatable 

cell distal of the plantar arch.

29. The foot cuff device of claim 28, wherein one or both of the main 
and distal cells is an air cell.

5 30. The foot cuff device of claim 28 or 29, wherein the distal cell is
coextensive with the main cell distal of the plantar arch.

31. The foot cuff device of any one of claims 28 to 30, further 
including an apparatus for establishing an intermittent cycle of sequential inflation of 
said distal cell followed by inflation of said main cell to provide intermittent pneumatic

10 pressure to the foot.

32. The foot cuff device of any one of claims 28 to 31, wherein said 
distal cell is about one-half the size of said main cell.

·« ·« • ·

9 9 «
9 9 ·

k 9 ·• ··

9 9 · » 
9 « « · 
» 9

33. The foot cuff device of any one of claims 28 to 32, wherein a pair 
of opposed flap portions extend outwardly from said body member.

15 34. The foot cuff device of claim 33, including a fastener to attach
the pair of opposed flap portions together.

35. The foot cuff device of claim 34, wherein said fastener includes a
hook element.

36. The foot cuff device of claim 33, 34 or 35, wherein at least one of 
20 said flap portions is provided with at least one preinflated cushioning cell.

37. The foot cuff device of any one of claims 28 to 36, wherein said 
body member includes a heel strap.

38. The foot cuff device of claim 37, wherein the heel strap is
provided with a preinflated cushioning cell.

W:\Sp« «·ό72105(8.8 05) doc
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39. The foot cuff device of claim 37 or 38, wherein said heel strap is 
dinlensioned and configured to wrap around the heel of the user and attach to said body 
member.

40. The foot cuff device of claim 37, 38 or 39, wherein said heel 
5 strap is provided with a hook fastener for attachment to said body member.

41. The foot cuff device of any one of claims 28 to 40, further 
including a pump and fluid connections extending between said pump and each of said 
main and distal cells to facilitate sequential inflation of said main and distal cells.

42. The foot cuff device of claim 41, wherein said pump is
10 programmable.

43. The foot cuff device of claim 41 or 42, further including a 
pressure relief valve associated with each of said main and distal cells.

• t ·*
··

4 ··*

44. The foot cuff device of any one of claims 28 to 43, wherein the 
main cell extends along at least the entire plantar arch of the foot

9

15 45. The foot cuff device of any one of claims 28 to 44, wherein the
distal cell extends along a portion of the forefoot distal of the plantar arch.

46. A method for providing enhanced circulation to the foot and leg 
of a human patient including the steps of:

applying a flexible body member to envelop the foot of the patient, the 
20 body member having

a main inflatable cell configured to extend over at least a portion of the 
forefoot distal of the plantar arch, and a separately inflatable distal cell disposed inside 
the main cell distal of the plantar arch; and

intermittently and sequentially pressurizing said distal cell and then said 
25 main cell to provide intermittent pneumatic pressure to the foot.

47. The method of claim 46, including wrapping the body member 
around the foot with a pair of opposed flap portions extending from said body member.
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48. The method of claim 47, wherein at least one of said flap portions 

has at least one preinflated cushioning cell.

49. The method of claim 46, 47 or 48, wherein said body member has

a heel strap.

5 50. The method of claim 49, wherein said heel strap portion is

provided with a preinflated cushioning cell.

51. The method of any one of claims 46 to 50, including applying the 

pressurizing at predetermined time intervals.

52. The method of any one of claims 46 to 51, wherein one or both of 

10 the main and distal cells is an air cell.

53. The method of any one of claims 46 to 52, wherein the peak 

inflation pressure of each of said main and distal cells is in the range of about 100-160 

mmHg.

54. The method of any one of claims 46 to 52, wherein the peak 

15 inflation pressure of each of said main and distal cells is in the range of about 110-140

mmHg.

55. The method of any one of claims 46 to 54, wherein the inflation 

rate of each of said main and distal cells is in the range of about 60-200 mmHg/sec.

56. The method of any one of claims 46 to 55, wherein said main cell 

20 begins to inflate about 0.3 seconds after said distal cell begins to inflate.

57. The method of any one of claims 46 to 56, wherein said 

sequential pressurization is applied intermittently, such that peak pressurization is 

applied to the cells over a relatively short period, and the pressure is relieved over a 

relatively long period.

25 58. The method of claim 57, wherein said relatively short period is

about six seconds and said relatively long period is about 55 seconds.
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59. The method of claim 57, wherein said relatively short period is 

about three seconds and said relatively long period is about 20 seconds.

60. The method of any one of claims 46 to 59, wherein the main cell 
extends along at least the entire plantar arch of the foot.

55 61. The method of any one of claims 46 to 60, wherein the distal cell
extends along a portion of the forefoot distal of the plantar arch.

DATED: 9 August 2005

PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:

AIRCAST, INC.
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