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(57) ABSTRACT 

Apparatus for use in exercising, including means for engag 
ing the foot of one leg of a user of the apparatus, Wherein the 
means for engaging is adapted to retard movement of the 
foot as the foots moves from a ?rst position toWards a 
second position. 
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APPARATUS FOR USE IN EXERCISING 

[0001] The present invention relates to apparatus for use in 
exercising. 

[0002] Oxygenated blood is pumped under pressure from 
the heart to all parts of a human body along arteries and 
returns to the heart for re-oxygenation along veins. Blood 
may also be returned to the heart by muscle pump action. For 
example, When the calf muscle of a person’s leg is ?exed and 
the surrounding veins are thereby constricted, blood Will be 
forced aWay from the area of constriction. Valves present in 
the veins ensure that all blood ?oWing from the area of 
constriction ?oWs toWards the heart. 

[0003] Muscle pump action in a person’s legs is generally 
reduced When they are in an upright seated position for 
extended periods. Aperson’s capacity to return blood to the 
heart may therefore be reduced under such conditions. 
Further, blood has a tendency to pool in the loWer regions of 
the body as a result of gravity. 

[0004] In general, blood has a tendency to clot When it 
sloWs or stops. The mentioned pooling of blood in the loWer 
regions of the body, together With the reduced muscle pump 
action, creates an environment that is conducive to clotting. 
If a blood clot, also knoWn as a thrombosis, forms in the 
described manner and dislodges from a loWer region of the 
body, it Will travel along the person’s veins back toWards the 
heart. A dislodged thrombosis, knoWn as an embolus, Will 
then enter the right hand side of the heart and Will be pumped 
from the heart to the lungs via the pulmonary artery for 
re-oxygenation. The diameter of the veins on Which the 
embolus travels, as it moves toWards the heart from the 
loWer regions of the body, increases as the embolus 
approaches the heart. 

[0005] The pulmonary artery receives blood from the right 
hand side of the heart and feeds it into the lungs via 
numerous blood vessels. The diameter of each of these blood 
vessels is substantially less than the diameter of the pulmo 
nary artery and as a result the embolus may stop or sloW as 
it attempts to How into one or more of these blood vessels. 
An embolus that stops or sloWs in the pulmonary artery 
effectively blocks or sloWs the rate at Which these blood 
vessels take blood from the pulmonary artery to the lungs. 
Such an embolus is knoWn as a pulmonary embolism. 

[0006] A pulmonary embolism reduces the amount of 
blood ?oWing into the lungs and, as such, the amount of 
blood returning to the heart from the lungs. Further, the 
pulmonary artery has a reduced capacity to distribute blood 
to the lungs and the right hand side of the heart continues to 
pump blood into the pulmonary artery. The result is a build 
up of blood stemming back from the pulmonary artery and 
into the heart. 

[0007] Generally, a pulmonary embolism subjects a heart 
to stress and in some cases this stress can cause heart failure. 

[0008] Individuals tend to remain in upright stationary 
positions for extended periods When travelling in vehicles 
for long distances, for example, or While seated at the theatre 
or Watching television. When travelling on an aeroplane, for 
example, a passenger may remain in a seated position for 
several hours With little to no movement of the legs. Space 
on board aeroplanes is generally very limited and there is 
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little capacity and/or opportunity to exercise the leg muscles. 
Such individuals are therefore at risk of developing deep 
vein thrombosis. 

[0009] The National Institute of Neurological Disorders 
and Stroke (NINDS) describes restless legs syndrome (RLS) 
as a neurological disorder characterised by unpleasant sen 
sations in the legs and an uncontrollable urge to move When 
at rest in an effort to relieve these feelings. Symptoms of 
RLS are typically described as burning, creeping, tugging 
sensations. The sensations may range in severity from 
uncomfortable to irritating to painful. 

[0010] A characteristic of RLS is that lying doWn or 
relaxing tends to activate the mentioned symptoms. As such, 
people With RLS may have dif?culty falling asleep and 
staying asleep. Left untreated, RLS may cause exhaustion 
and daytime fatigue. 

[0011] According to NINDS, excessive exercise tends to 
aggravate the symptoms of RLS. HoWever, NINDS has 
found that a program of regular moderate exercise helps to 
alleviate the symptoms of RLS. 

[0012] In accordance With the present invention, there is 
provided Apparatus for use in exercising, including: 

[0013] (a) means for retarding movement of the foot 
of one leg of a user of the apparatus as the foot moves 
from a ?rst position toWards a second position; and 

[0014] (b) means for limiting movement of the means 
for retarding With respect to said foot, 

[0015] Wherein the means for retarding is couplable to the 
foot and the knee of said leg. 

[0016] In accordance With the present invention, there is 
also provided a method for effecting a muscle pump action 
in a leg of a person, including the steps of: 

[0017] (a) ?tting the above-described apparatus to 
said leg; 

[0018] (b) alternately pivoting the foot of said leg 
about the ankle joint betWeen ?rst and second posi 
tions, 

[0019] Wherein the step of ?tting includes the steps of 
arranging a ?rst section of the loop to underly engage the 
foot, stretching the loop so that a second section of the loop 
overly engages an upper portion of the leg, and arranging the 
means for retarding around a loWer portion of the leg. 

[0020] In accordance With the present invention, there is 
also provided apparatus for use in exercising, including: 

[0021] (a) means for retarding movement of the foot 
of one leg of a user of the apparatus as the foot moves 
from a ?rst position toWards a second position, the 
means for retarding being couplable to the foot and 
the knee of said leg, and 

[0022] (b) means being positionable under said knee, 
said means substantially preventing movement of a 
portion of the apparatus With respect to said knee. 

[0023] In accordance With the present invention, there is 
also provided a method for effecting a muscle pump action 
in a leg of a person, including the steps of: 
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[0024] (a) ?tting the above-described apparatus to 
said leg; 

[0025] (b) alternately pivoting the foot of said leg 
about the ankle joint betWeen ?rst and second posi 
tions, 

[0026] Wherein the step of ?tting includes the steps of 
arranging a ?rst section of the loop to underly engage the 
foot, and stretching the loop so that a second section of the 
loop overly engages an upper portion of the leg. 

[0027] In accordance With the present invention, there is 
also provided a method of inhibiting the development of 
deep vein thrombosis by performing the above-described 
method for effecting a muscle pump action. 

[0028] In accordance With the present invention, there is 
also provided a method of mitigating the development of 
thrombosis inducing conditions by administering to a sub 
ject the above-described apparatus. 

[0029] In accordance With the present invention, there is 
also provided a method of promoting blood circulation in the 
body of a subject by administering to the subject the 
above-described apparatus. 

[0030] In accordance With the present invention, there is 
also provided a method of promoting blood circulation in the 
body of a person by performing the above-described method 
for effecting a muscle pump action. 

[0031] In accordance With the present invention, there is 
also provided a method for prophylaxis of deep vein throm 
bosis including the step of administering to a subject the 
above-described apparatus. 

[0032] In accordance With the present invention, there is 
also provided use of the above-described apparatus in the 
prophylaxis of deep vein thrombosis. 

[0033] In accordance With the present invention, there is 
also provided a method of alleviating the symptoms of 
restless legs syndrome by performing the above-described 
method for effecting a muscle pump action. 

[0034] In accordance With the present invention, there is 
also provided a method of alleviating the symptoms of 
restless legs syndrome including the step of administering to 
a subject the above-described apparatus. 

[0035] In accordance With the present invention, there is 
also provided use of the above described apparatus to 
alleviate the symptoms of restless legs syndrome. 

[0036] In accordance With the present invention, there is 
also provided a method for alleviating the symptoms of 
restless legs syndrome by administering to the person an 
apparatus including means for engaging the foot of one leg 
of a user of the apparatus, Wherein the means for engaging 
is adapted to retard movement of the foot as the foot moves 
from a ?rst position toWards a second position. 

[0037] In accordance With the present invention, there is 
also provided use of an apparatus to alleviate the symptoms 
of restless legs syndrome, the apparatus including means for 
engaging the foot of one leg of a user of the apparatus, 
Wherein the means for engaging is adapted to retard move 
ment of the foot as the foot moves from a ?rst position 
toWards a second position. 
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[0038] Preferably, the apparatus is light-Weight and por 
table. 

[0039] Preferably, the apparatus is collapseable for inser 
tion into a travel bag or a coat pocket. 

[0040] In accordance With another aspect of the invention, 
there is provided a method of alleviating the symptoms of 
restless legs syndrome in a person during a period of rest, 
including the step of said person exercising before said 
period of rest using an apparatus including: 

[0041] (a) means for retarding movement of the foot 
of one leg of a user of the apparatus as the foot moves 
from a ?rst position toWards a second position; and 

[0042] (b) means for limiting movement of the means 
for retarding With respect to said foot, Wherein the 
means for retarding is couplable to the foot and the 
knee of said leg. 

[0043] In accordance With another aspect of the invention, 
there is provided a method of alleviating the symptoms of 
restless legs syndrome in a person during a period of rest, 
including the step of said person exercising before said 
period of rest using an apparatus including: 

[0044] (a) means for retarding movement of the foot 
of one leg of a user of the apparatus as the foot moves 
from a ?rst position toWards a second position, the 
means for retarding being couplable to the foot and 
the knee of said leg, and 

[0045] (b) means being positionable under said knee, 
said means substantially preventing movement of a 
portion of the apparatus With respect to said knee. 

[0046] In accordance With another aspect of the invention, 
there is provided a method for alleviating the symptoms of 
restless legs syndrome in a person, including the step of 
administering to the person, before a period of rest, an 
apparatus including means for engaging the foot of one leg 
of a user of the apparatus, Wherein the means for engaging 
is adapted to retard movement of the foot as the foot moves 
from a ?rst position toWards a second position. 

[0047] In accordance With another aspect of the invention, 
there is provided a method of alleviating the symptoms 
restless legs syndrome in a person during a period of rest, 
including the step of the person exercising, before said 
period of rest, using an apparatus including means for 
engaging the foot of one leg of a user of the apparatus, 
Wherein the means for engaging is adapted to retard move 
ment of the foot as the foot moves from a ?rst position 
toWards a second position. 

[0048] Preferred embodiments of the invention Will noW 
be described, by Way of non-limiting example only, With 
reference to the accompanying draWings in Which: 

[0049] FIG. 1 is a diagrammatic illustration of an appa 
ratus in accordance With a preferred embodiment of the 
invention; 

[0050] FIG. 2 is a side vieW of the apparatus shoWn in 
FIG. 1, arranged in one condition of use; 

[0051] FIG. 3 is a further side vieW of the apparatus 
shoWn in FIG. 1, arranged in another condition of use; 
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[0052] FIG. 4 is a side vieW of an apparatus in accordance 
With another preferred embodiment of the invention, 
arranged in one condition of use; 

[0053] FIG. 5 is a further side vieW of the apparatus 
shoWn in FIG. 4, shoWing the apparatus in a different 
condition occurring in use; 

[0054] FIG. 6 is a front vieW of the apparatus shoWn in 
FIGS. 4 and 5; 

[0055] FIG. 7 is a side vieW of an apparatus in accordance 
With a further preferred embodiment of the invention, 
arranged in one condition of use; 

[0056] FIG. 8 is a further side vieW of the apparatus 
shoWn in FIG. 7, shoWing the apparatus in a different 
condition occurring in use; 

[0057] FIG. 9 is a front vieW of the apparatus shoWn in 
FIGS. 7 and 8; 

[0058] FIG. 10 is a diagrammatic illustration of an appa 
ratus in accordance With yet another preferred embodiment 
of the invention arranged in one condition; 

[0059] FIG. 11 is a diagrammatic illustration of the appa 
ratus of FIG. 10 arranged in a different condition. 

[0060] FIG. 12 is a side vieW of the apparatus of FIG. 10, 
arranged in one condition of use; 

[0061] FIG. 13 is a further side vieW of the apparatus 
shoWn in FIG. 10, shoWing the apparatus in a different 
condition occurring in use; 

[0062] FIG. 14 is a diagrammatic illustration of an appa 
ratus in accordance With a preferred embodiment of the 
invention in one condition of use; 

[0063] FIG. 15 is a diagrammatic illustration of the appa 
ratus shoWn in FIG. 14, arranged in another condition of 
use; 

[0064] FIG. 16 is a diagrammatic illustration of an appa 
ratus shoWn in FIGS. 14 and 15; 

[0065] FIG. 17 is a side vieW of an apparatus in accor 
dance With a preferred embodiment the invention, arranged 
in one condition for use; 

[0066] FIG. 18 is a further side vieW of the apparatus 
shoWn in FIG. 17, but shoWing the apparatus in a different 
condition occurring in use; 

[0067] FIG. 19 is a front vieW of the apparatus shoWn in 
FIGS. 17 and 18; 

[0068] FIG. 20 is a side vieW of another apparatus in 
accordance With a preferred embodiment of the invention, 
arranged in one condition for use; 

[0069] FIG. 21 is a further side vieW of the apparatus 
shoWn in FIG. 20, shoWing the apparatus in a different 
condition occurring in use; 

[0070] FIG. 22 is a front vieW of the apparatus shoWn in 
FIGS. 20 and 21; 

[0071] FIG. 23 is a diagrammatic illustration of an appa 
ratus in accordance With a preferred embodiment of the 
invention, arranged in one condition; 
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[0072] FIG. 24 is a diagrammatic illustration of the appa 
ratus of FIG. 23, shoWing the apparatus arranged in a 
different condition; 

[0073] FIG. 25 is a diagrammatic illustration of the appa 
ratus of FIGS. 23 and 24 arranged in one condition of use; 
and 

[0074] FIG. 26 is a diagrammatic illustration of the appa 
ratus of FIGS. 23, 24 and 25 arranged in a further condition 
of use. 

[0075] A person may use the apparatus 10, shoWn in 
FIGS. 1, 2 and 3, to effect a muscle pump action in one of 
their legs. The apparatus 10 is suitable for use in a seated 
position Where the user is in an upright position and their leg 
is bent. Alternatively, the apparatus 10 may be used by a 
person laying doWn in bed, Where at least one leg of the 
person is bent so that the knee is raised With respect to the 
hips. In use, the apparatus 10 retards movement of the foot 
as the foot pivots about a respective ankle joint and moves 
from a ?rst position toWards a second position. The appa 
ratus thereby effects a muscle pump action in the user’s leg. 

[0076] The apparatus 10 includes an elastically deform 
able endless loop 12, a handle 14 and a strap 16. While 
preferred embodiments of the invention are described With 
reference to an endless loop 12, the loop 12 may be any 
suitable shape such as a hoop, ring, rectangle, triangle or 
?gure eight. 

[0077] The loop 12 is elastically deformable so as to 
stretch around a knee 18 and a corresponding foot 20 of a leg 
22 of a user 24 of the apparatus 10. In use, a ?rst section 26 
of the loop 12 underly engages the foot 20 and a second 
section 28 overly engages the knee 18 and is held in tension 
therebetWeen. 

[0078] The second section 28 of the loop 12 has a non-slip 
surface, not shoWn; The non-slip surface increases the 
coef?cient of friction betWeen the knee 18 and the second 
section 28 of the loop 12 and thereby diminishes the case 
With Which the knee 18 and the second section 28 of the loop 
12 slide against each other. The non-slip surface may be a 
rubber strip, for eXample. 

[0079] The handle 14 is a rectangular strip of ?exible 
material coupled to the second section 28 of the loop 12. In 
one eXample of the invention, the handle is an inelastic 
Woven synthetic polymer. The handle 14 is arranged so that, 
in use, it may be grasped by a user 24 to control movement 
of the second section 28 of the loop 12 With respect to the 
knee 18. In one eXample of the invention, the tWo shortest 
sides 30,32 of the rectangular handle 14 are seWn to corre 
sponding ?rst and second end portions 34,36 of the second 
section 28 of the loop 12. Alternatively, the handle 14 may 
be secured to the second section 28 of the loop 12 by a 
vulcanisation process, or by any other any suitable means. 

[0080] The strap 16 is an elongate strip of material that is 
coupled to the ?rst section 26 of the loop 12. First and 
second ends 38,40 of the strap 16 are seWn to corresponding 
?rst and second end portions 42,44 of the ?rst section 26 of 
the loop 12. In one embodiment of the invention, the strap 
16 elastically deformable and is arranged so that, in use, it 
can stretch from the ?rst end portion 42, around the heel 46 
of the user 24 to the second end portion 44. The strap 16 is 
thereby held in tension and prevents the ?rst section 26 of 














