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B sleeve (14) made from a woven elastic fabric, shaped to exert retention 
forces on either side of a member and on a joint, and a plate (11) fixed on an 

15a inner face of the sleeve to come into direct contact with the skin over the 
.. *.e. v.*. * 1a joint, the plate (11) comprising a layer made from an elastic fabric (1ld) to 

* * *. * *which a layer of polymer gel (1 le) is adhered, an annular portion (11 a) sha
14 ped to surround the top of a protruding area of the joint, and a tab (1 lb) ex

tending from an outer edge of the annular portion, in an axial direction of 
the sleeve, the plate adhering to the skin such that, under the effect of the re

11a tention forces exerted by the sleeve, when the sleeve is stretched longitudi
13a nally, it remains stretched and applies tensile forces locally to the skin in a 

direction parallel to the surface of the skin, towards the centre of the annular 

A - - A' potion and the joint.  
A 12 (57) Abr6g6 : L'invention concede une orth&se ultral6g&re comprenant un 

13b manchon (14) en un tissu tiss6 61astique, conform pour exercer des forces 

13c 10 de contention sur un membre de part et d'autre et sur une articulation, et une 
plaquette (11) fix6e sur une face interne du manchon pour venir en contact 
direct avec la peau sur articulation, la plaquette (11) comprenant une 

1lb couche en un tissu 61astique (1 ld) sur laquelle est collie une couche en gel 
polym&re (1 le), une partie annulaire (11 a) conform6e pour entourer le som

* 15b met d'une zone pro6minente de l'articulation, et une languette (1 lb) s'6ten
-- *dant depuis un bord extbrieur de la partie annulaire, 
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dans une direction axiale du manchon, la plaquette presentant une adherence avec la peau telle que, sous leffet des forces de 
contention exerc6es par le manchon, lorsque le manchon est 6tir6 longitudinalement, elle reste tire et applique localement A la 
peau des forces de traction parall&les A la surface de la peau, en direction du centre de la partie annulaire et de articulation.



I 

PROPRIOCEPTIVE ORTHOSIS FOR SUPPORTING A JOINT 

The present invention relates to a proprioceptive orthosis intended to 

support a joint of the human body. The present invention applies in 

5 particular, but not exclusively, to supporting a joint such as the knee or 

elbow, not requiring any immobilization of the joint. Such an orthosis can be 

used to prevent chronic pain, or to relieve a slight sprain, or even when 

resuming work after an injury.  

Proprioceptive orthoses for the knee differ from conventional knee 

io supports by adjustments such as "kneecap pelottes" to support the kneecap, 
or massage pelottes or pads to massage certain muscles. Such orthoses are 

described for example in the US patent applications 2006/0041214, 
2010/0036303 and 2011/0160631, and the model DE 200 05 663 U1. The 

orthoses described in these documents comprise an annular element made 

15 of foam, silicone, silicone rubber or TPU (thermoplastic polyurethane), 
intended to surround the kneecap and support it.  

These orthoses have several defects. They are relatively thick and 

heavy particularly because they are produced using knitting machines which 

enable only knitted fabrics to be obtained that cannot be as fine as woven 

20 fabrics, i.e. comprising a warp thread and a weft thread. Due to the relatively 

high weight of the knitted fabric, it may be necessary to provide lateral 

reinforcements to prevent them from collapsing. Due to their relatively high 

thickness and to the presence of reinforcements, they are not comfortable 

under trousers, or even not suitable for wearing under tight-fitting trousers.  

25 When the knee is repeatedly bent, when running for example, they tend to 

slip down the thigh and the leg, particularly due to their weight. In the model 

DE 20 2010 015 972 U1, non-slip surfaces are provided in the area of the 

joint and at the ends of the orthosis to avoid such slipping.  

When the knee is bent, the folds which inevitably form in the popliteal 

30 area, at the back of the knee, are superimposed and may form a thickness of 

several millimeters, which can cause the user discomfort or even pain. They 

often require the use of hook-and-loop fastener straps to ensure sufficient 

hold on the thigh and under the knee.
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Furthermore, one well-known method also involves using polymer gel

based plates such as silicone gel or hydrogel-based plates for skin protection 

or load distribution. For example, to perform a load distribution function, one 

well-known method involves using a plate made of a relatively hard silicone 

5 gel such as PDMS (polydimethylsiloxane). The patent FR 2 712 487 

describes a silicone gel having properties similar to those of the footpad to 

prevent hyper pressure pathologies appearing essentially on or under the 

feet.  

It may be desirable to produce a thin orthosis capable in particular of 

10 relieving joints, while ensuring the orthosis is held in position. It may also be 

desirable to be able to adjust the forces exerted by the orthosis on the skin 

and on the underlying tissues, in particular near a joint.  

Some embodiments relate to an orthosis comprising a sleeve made of 

a woven elastic fabric, shaped to exert compression forces on a member on 

15 either side of and on a joint, and a plate comprising a layer of a viscoelastic 

polymer gel fixed onto an inner face of the sleeve to come into direct contact 

with the skin on the joint. According to one embodiment, the plate comprises 

a layer made of an elastic fabric onto which the layer of polymer gel is 

adhered, an annular part shaped to surround the top of a protruding area of 

20 the joint, and a tab extending from an outer edge of the annular part, in an 

axial direction of the sleeve, the layer of polymer gel being configured to 

adhere to the skin such that, under the effect of the compression forces 

exerted by the sleeve, when the sleeve is stretched longitudinally, the layer of 

polymer gel remains stretched and applies support forces locally to the 

25 underlying member part, toward the center of the protruding area of the joint, 
and return forces along the axis of the member.  

According to one embodiment, the plate is only fixed to the sleeve by 

a proximal sector of the annular part and by a part including a distal sector of 

the annular part and the tab.  

30 According to one embodiment, the plate is fixed to the sleeve so as to 

leave outer side edges of the annular part of the plate free.  

According to one embodiment, the plate is fixed to the sleeve along an 

inner edge of the annular part.  

According to one embodiment, the orthosis comprises two lateral pads 

35 comprising a layer of viscoelastic polymer gel and having the shape of lateral 

sectors of the plate fixed by assembly lines extending radially in relation to
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the plate, beneath lateral sectors of the plate, side edges of the pads being 

left free.  

According to one embodiment, the annular part of the plate has an 

opening coinciding with a first opening formed in the sleeve, the opening 

5 being closed by a piece made of a woven elastic fabric less than 0.3 mm 

thick fixed onto the sleeve and/or onto the plate.  

According to one embodiment, the sleeve comprises a second 

opening in an area diagonally opposite the plate and closed by a piece made 

of a woven elastic fabric less than 0.3 mm thick.  

10 According to one embodiment, the piece closing the second opening 

formed in the sleeve is fixed to the sleeve so as to remain taut whatever the 

bending of the knee.  

According to one embodiment, the sleeve comprises along proximal 

and distal edges, on its face intended to come into contact with the skin, 
15 adherent elements to contribute to the hold of the sleeve on the member.  

According to one embodiment, the adherent elements are formed on 

straps, fixed to the proximal and distal edges of the sleeve, the straps being 

made of an elastic fabric that may be the same as the fabric of the sleeve.  

According to one embodiment, the strap of adherent elements fixed to 

20 the proximal edge of the sleeve comprises two straps fixed together and of 

different lengths to adapt to the shape of the member.  

According to one embodiment, the sleeve is less than 0.5 mm thick, 
and the plate is less than 1 mm thick.  

Some embodiments also relate to a method for manufacturing an 

25 orthosis comprising steps of: forming a sleeve from a woven elastic fabric, 

capable of exerting compression forces on a member on either side of and 

on a joint, forming a plate comprising a layer of a viscoelastic polymer gel, a 

layer made of an elastic fabric adhered onto the layer of polymer gel, the 

layer of polymer gel comprising an annular part shaped to surround the top of 

30 the joint in flexed position, and a tab extending from an outer edge of the 

annular part, and fixing the plate onto an inner face of the sleeve so that the 

layer of polymer gel comes into direct contact with the skin on the joint, the 

tab being oriented in a distal direction of the sleeve, the layer of polymer gel 

being configured to adhere to the skin such that, under the effect of the 

35 compression forces exerted by the sleeve, when the sleeve is stretched 

longitudinally, the layer of polymer gel remains stretched and applies tensile
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forces locally to the skin parallel to the surface of the skin, toward the center 

of the annular part.  

According to one embodiment, the plate is fixed to the sleeve by a 

seam so that lateral parts of the external edges of the annular part are left 

5 free.  

According to one embodiment, the manufacturing method comprises a 

step of fixing by assembly lines extending radially in relation to the plate, 

pads comprising a layer of viscoelastic polymer gel having the shape of 

lateral sectors of the plate, beneath lateral parts of the annular part of the 

10 plate, side edges of the pads being left free.  

According to one embodiment, the manufacturing method comprises a 

step of fixing a piece of woven elastic fabric to close the opening of the 

annular part of the plate, the piece of fabric being less than 0.3 mm thick.  

According to one embodiment, the manufacturing method comprises 

15 steps of forming an opening in the sleeve, opposite the plate, and of fixing a 

piece of woven elastic fabric to close the opening formed in the sleeve, the 

piece of fabric being less than 0.3 mm thick.  

According to one embodiment, the piece closing the second opening 

formed in the sleeve, is fixed to the sleeve so as to remain taut whatever the 

20 bending of the knee.  

According to one embodiment, the manufacturing method comprises a 

step of molding the plate, the mold forming spikes on the face of the tab 

intended to come into contact with the skin, to increase the adhesion of the 

tab to the skin.  

25 According to one embodiment, the manufacturing method comprises 

steps of fixing, along the proximal and distal edges of the sleeve, straps 

made of elastic fabric, comprising adherent elements to contribute to the hold 

of the sleeve on the member.  

Some examples of embodiments of the present invention will be 

30 described below in relation with, but not limited to, the accompanying figures, 

in which: 

Figure 1 is a front view of a knee orthosis, according to one 

embodiment, 

Figure 2 is a front view of the orthosis in Figure 1, placed on a right 

35 lower limb, 
Figure 3 is a rear view of the orthosis, according to one embodiment,
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Figure 4 is a rear view of the orthosis in Figure 1, placed on a right 

lower limb, 

Figures 5A, 5B represent in a sagittal section the bones of a right 

lower limb (iliac bone, femur, kneecap, tibia), respectively with the knee 

5 stretched out and bent at 900, 
Figure 5C represents Figures 5A and 5B superimposed, 

Figures 6A, 6B represent a plate of polymer gel of the orthosis in two 

configurations, respectively depending on whether the knee is stretched or 

bent, 

10 Figure 7 represents a cross-section of the right knee, 

Figures 8A, 8B are schematic views of the orthosis in longitudinal and 

transverse cross-sections, along the planes AA' and BB' indicated on Figure 

1, according to some embodiments, 

Figures 9A, 9B are schematic views of the orthosis in longitudinal and 

15 transverse cross-sections, along the planes AA' and BB' indicated on Figure 

1, according to other embodiments, 

Figure 10 represents the plate made of polymer gel according to 

another embodiment, 

Figures 11 A, 11 B and 11 C are schematic views in longitudinal and 

20 transverse cross-sections along the planes AA' and BB' indicated on Figure 

1, and of the inner face of the orthosis, according to other embodiments.  

Figures 1 and 2 represent a knee orthosis 10 according to one 

embodiment, Figure 2 representing the orthosis fitted on a right lower limb.  

Figure 1 represents the orthosis in an inside-out configuration, the visible 

25 face being the one intended to come into contact with the skin. The orthosis 

10 comprises an elastic sleeve 14 and a plate 11 comprising a layer made of 

a viscoelastic polymer gel, fixed onto the face of the sleeve 14 intended to 

come into contact with the skin. The sleeve 14 is shaped to exert 

compression forces on the thigh, the knee and the leg. For this purpose, the 

30 sleeve 14 has the shape of a cylinder having a variable diameter in the 

longitudinal direction of the sleeve, adapted to diameters of the bottom of the 

thigh, the knee and the top of the leg, so as to obtain desired compression 

forces in these different parts of the lower limb.  

The plate 11 comprises an annular part 11 a and a tab 11 b extending 

35 from an outer edge of the annular part. On Figure 2, the plate is fixed onto
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the inner face of the sleeve 14 so that the annular part and the tab come 

directly into contact with the skin. The plate 11 is fixed at a location of the 

sleeve 14 so that the annular part 11 a can surround the kneecap, and the tab 

11 b can cover the anterior tibial tuberosity (Figure 2). The tab 11 b thus 

5 extends in a distal direction of the sleeve 14. The annular part 11a has an 

opening 12 having dimensions slightly lower than those of the kneecap and a 

width between the inner and outer edges (of the annular part) between 2 and 

4cm. The tab 11 b has dimensions slightly higher than those of the tibial 

tuberosity. It shall be noted that in this configuration, it may not be necessary 

10 to produce a different orthosis for the right and left knees, despite the fact 

that the anterior tibial tuberosity is not centered in relation to a longitudinal 

axis of the thigh passing through the center of the kneecap. The plate 11 on 

the thigh, the knee and the leg can be less than 0.5 mm thick, for example 

between 0.35 and 0.45 mm. The sleeve 14 is shaped so as to exert 

15 compression forces compliant with standards in force.  

The plate 11 is fixed onto the sleeve 14 by assembly lines such as 

seams. In the example of Figures 1, 2 and 6A, the plate 11 is fixed by 

assembly lines 13a, 13b 13c. The assembly line 13a is formed along a 

proximal part of the outer edge of the annular part 11 a over approximately a 

20 quarter of the circumference of the annular part. The ends of the assembly 

line 13a may join the inner edge of the annular part, but this is not essential.  

The assembly line 13b is formed along the entire inner edge of the annular 

part 11 a. The assembly line 13c is formed along a distal part of the outer 

edge of the plate 11 including the edge of the tab 11 b, over approximately a 

25 quarter of the circumference of the annular part 11 a. The ends of the 

assembly line 13c may join the inner edge of the annular part, but this is not 

essential. In other words, the assembly lines 13a and 13c divide the plate 

into four sectors 12a to 12d (Figure 6A) starting from the annular part, i.e. a 

fixed proximal sector 12a, a fixed distal sector 12d, including the tab 11 b, and 

30 two lateral sectors 12b, 12c not fixed along the outer edge, each extending 

over approximately a quarter of the circumference of the annular part 11 a.  

The assembly lines 13a, 13c are produced along all the edges of the 

proximal sector 12a and the distal sector 12d. The outer edges of the lateral 

sectors 12b, 12c are thus left free. It shall be noted that the assembly line 

35 13b fixing the inner edge of the annular part 11 a to the sleeve is merely used
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to avoid the formation of any gaping and can thus be totally omitted, or 

partially by keeping the parts located on the proximal 12a and distal 12d 

sectors.  

Instead of being fixed by assembly lines, the proximal sector 12a and 

5 the distal sector 12d of the plate 11 may be fixed onto the sleeve 14 by a 

layer of adhesive, the lateral sectors 12b, 12c not being adhered onto the 

sleeve 14.  

The sleeve 14 may be made of a woven elastic fabric in two 

perpendicular directions, along the warp and along the weft of the fabric, for 

io example an elastane polyamide fabric. Therefore, the fabric forming the 

sleeve may have a maximum stretch (along the fabric weft and warp) ranging 

between 80 and 110%, for example equal to 95% and a modulus of elasticity 

equal to 40% ranging between 5 and 7N, for example equal to 6N. The 

fabric forming the sleeve may be less than 0.5 mm thick, for example 

15 between 0.3 and 0.45 mm. According to one embodiment, the sleeve 14 

may be produced so as to cover the thigh over a length of 18 to 28cm (to 

within ±1 0%) from the axis of the kneecap.  

The assembly lines 13a, 13b, 13c may be produced by seams. The 

assembly line 13b may be formed by overcast.  

20 The plate 11 adheres to the skin such that, under the effect of the 

compression forces exerted by the sleeve 11, when the sleeve is stretched 

longitudinally, the plate remains stretched and applies tensile forces locally to 

the skin parallel to the surface of the skin, toward the center of the annular 

part. The opening 12 may be closed by a piece of thin woven fabric, which 

25 may be fixed onto the orthosis by the assembly line 13b or another assembly 

line along the inner edge of the annular part 11 a.  

According to one embodiment, the layer of polymer gel of the plate 11 

is formed in a silicone gel obtained by at least partial polymerization of a 

mixture of silicone oils such as polydimethylsiloxane oils. Such a mixture 

30 enables a variety of silicone gels to be obtained that have different properties 

particularly in terms of hardness and adhesiveness, depending on the 

respective proportions of the silicone oils forming the mixture, which define 

the degree of polymerization of the mixture. Thus, by adjusting these 

proportions, a viscoelastic gel that is more or less hard and adhesive can be 

35 obtained. The hardness of the plate can be adjusted by taking account of
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elasticity and wear resistance requirements given that the plate will be under 

high mechanical stress.  

According to one embodiment, the sleeve 14 comprises along its 

proximal and distal edges, anchor straps 15a, 15b to hold the sleeve 14 on 

5 the thigh and on the leg, to avoid the sleeve 14 slipping along the lower limb, 

either downwards, or upwards. For this purpose, the anchor straps 15a, 15b 

comprise elements having a certain adhesion to the skin. The anchor straps 

15a, 15b may be made of a fabric which may be the same as the one from 

which the sleeve 14 is made. The adherent elements of the straps 15a, 15b 

io may have the form of plates, pads or spikes, for example made of polymer 

gel such as a silicone gel. The surface density of the adherent elements is 

provided to avoid any inflammation of the skin by friction and shear, which 

can lead to burns. The adherent elements may be broader along the free 

edges of the strap 15a and/or 15b, than those formed along the edges of the 

15 strap fixed onto the sleeve 14.  

The orthosis may be fitted on a lower limb by pulling it on over the foot 

and by pulling the upper edge of the sleeve 14 until the plate 11 is placed on 

the kneecap. The natural stiffness of the sleeve fixes the stretch of the 

sleeve, which is much lower than the elastic limit of the fabric forming the 

20 sleeve. It transpires that the stretch of the part of the sleeve covering the 

thigh, when bending the knee 900, remains below 20% in the area of the 

sleeve where the tension is maximum, and remains below 10% at 4cm from 

this area toward the strap 15a. This stretch is much lower than the maximum 

stretch of the fabric forming the sleeve. In these conditions, the alternating 

25 bending of the knee when walking or running does not place any great stress 

on the hold of the sleeve on the thigh, ensured by the strap 15a. As a result, 

the straps 1 5a, 1 5b are sufficient to prevent the orthosis from slipping.  

It can be seen that the elastic stresses of the fabric of the sleeve 14 

are maximal just above the kneecap and decrease toward the top of the 

30 thigh. The sleeve 14 can thus be provided with a sufficient length between 

the location of the plate 11 and its proximal edge, so as to place the strap 

15a in an area of the thigh where the elastic stresses of the sleeve 14 are 

relatively low (area of low muscle stretch). According to one embodiment, 

the strap 15a may have a greater width than that of the strap 15b, typically a 

35 width twice that of the strap 15b. Thus, the strap 15a may be produced using
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several narrower straps. The resulting advantage is that it can adapt to the 

significant variation in diameter of the thigh in this area, by giving the two 

straps forming the strap 1 5a different lengths. In the event that the strap 1 5a 

is produced using two straps sewn together, one of the two straps may 

5 comprise one row of adherent elements less than the other strap forming the 

strap 15a, to retain an area for sewing the two straps together, without any 

adherent elements.  

Figures 3 and 4 represent the rear face of the orthosis, according to 

one embodiment, Figure 4 representing the orthosis fitted on a right lower 

10 limb. The orthosis comprises an opening 16 formed substantially opposite 

the opening of the plate 11, at a location corresponding to the popliteal area 

or popliteal fossa of the knee. The opening 16 is closed by a piece of woven 

fabric that can be fixed onto the sleeve 14 by a seam. The piece of fabric 

closing the opening 16 may be elastic and be less than 0.3 mm thick.  

15 According to one embodiment, the piece of woven fabric closing the opening 

16 is made of the same fabric as the one closing the opening 12 of the plate 

11. The piece of fabric closing the opening 16 may also be fixed onto the 

sleeve all around the opening 16 so as to remain taut, whatever the bending 

of the knee, without introducing any spurious play of forces. In this way, the 

20 "invasion" of the popliteus can always be avoided.  

Figures 5A, 5B represent the skeleton of a lower limb and of the pelvis 

in a sagittal section (iliac bone 4, femur 1, tibia 3 and kneecap 2), in 

configurations of knee stretched and knee bent at approximately 900. Figure 

5C represents these two configurations, superimposed. Figures 5A, 5B 

25 symbolize, by circles, anterior R1, R2, R3 and posterior R4, R5, R6 reference 

points on the bones and, by lines, the tissues (muscles, tendons) L12, L23, 
L45, L56 linking these reference points. The points R1 and R4 are located at 

a proximal position of the femur 1. The point R2 is located on the kneecap 2.  

The point R5 is located at a distal position of the femur 1. The points R3 and 

30 R6 are located at a distal position of the tibia 3. These figures show that the 

anterior links L12 between the points R1 and R2 and L23 between the points 

R2 and R3 undergo stretches dl and d2 between the stretched out and bent 

configurations of the knee (Figure 5C). However, the link L45 between the 

points R4 and R5 has the same length in these two configurations. The link 

35 R56 between the points R5 and R6 also has the same length in these two



10 

configurations, but is distorted in the region of the popliteal fossa in the 

configuration of knee bent at approximately 900. Indeed, the functioning of 

the joint of the knee results, between the femur 1 and the tibia 3, in a rolling 

and sliding of the femoral condyles over the tibial glenoid cavities and 

5 between the femur 1 and the kneecap 2, and by a sliding of the kneecap 2 in 

the trochlea of the femur 1. A thin elastic fabric 16 is provided on this specific 

region of the popliteal fossa to avoid the formation of increased thicknesses 

resulting from a superimposition of folds of fabric, susceptible of causing 

discomfort or pain when the knee is bent in sitting or squatting position. In 

io excess of one millimeter of thickness, these increased thicknesses can cause 

irritations, or even burns. Providing the thin fabric 16 is therefore a significant 

improvement of this type of orthosis.  

Figures 5A, 5B also represent the internal and external lateral 

ligaments 5 that are taut when the knee is stretched. During a bending 

15 phase of the knee, the orthosis exerts a force F contributing to supporting the 

kneecap 2 and to laterally stabilizing the knee.  

On Figure 4, the opening 16 is substantially rectangular, the upper 

and lower limits being substantially rectilinear. According to one possible 

embodiment, the upper part may be convex so as to follow the cylindrical 

20 shape of the thigh, and thus avoid the appearance of any discomfort for 

certain anatomies.  

The orthosis as described above may have a weight in the order of 

50 g (to within ±10%), to be compared with that of the orthoses of the prior 

art that commonly have a weight greater than 150 g.  

25 Figures 6A, 6B represent the plate 11 in configurations, respectively 

not stretched and stretched, for example when the orthosis is in place on a 

lower limb, respectively, knee stretched and knee bent. In non-stretched 

configuration, the opening 12 of the plate 11 is substantially circular and 

adapted to the shape of the kneecap. The tab 11 b is an anchor point on the 

30 skin, obtained by the conjunction of the compression force exerted by the 

sleeve 14 on the tab 11, of the surface of the tab and in particular of the tab 

11 b, and of the tack of the polymer gel forming the plate. The strap 15a is an 

anchor point of the sleeve 14 on the thigh, and the strap 15b is an anchor 

point of the sleeve on the leg. During the stretching of the sleeve 14, when 

35 the knee is bent, a part of the stretches dl, d2 (Figure 5C) is transmitted to
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the plate due to its adhesion to the skin, to the anchoring of the sleeve 14 by 

the straps 15a, 15b, and to an additional anchoring resulting from the link by 

the annular part 11 a of the plate to the kneecap. The result is a stretching D 

of the plate 11 and in particular of the annular part 11 a. The stretching D 

5 results in an elastic deformation of the plate 11, causing in particular a 

deformation of the opening 12 that extends along the longitudinal direction 

and narrows along the transverse direction. The result is the appearance of 

tensile forces parallel to the surface of the skin exerted by the plate on the 

skin and on the volume of the member it surrounds. These forces comprise 

10 opposite longitudinal forces F1, F1' oriented toward the center of the opening 

12 and opposite transverse forces F2, F2', also oriented toward the center of 

the opening 12. The forces F2, F2' support the kneecap and avoid its lateral 

displacement. The forces F1, F1' contribute to the unfolding of the step when 

walking or running. Therefore, during walking or running, the annular part 

15 11 a stretches during an active phase when the foot is placed on the floor 

whereas the inertia of the body contributes to the bending of the knee.  

During a passive phase when the foot is no longer resting on the floor and 

the lower limb stretches forward to take a new step, the annular part 11 a 

recovers its non-stretched configuration and thus transfers to the leg the 

20 elastic energy stored. Even though the forces F1, F1', F2, F2' are relatively 

low, they justify the description of the orthosis as proprioceptive. Indeed, the 

forces F2, F2' are sufficient to provide the kneecap with a certain support and 

relieve the joint while offering the feeling that the joint is supported. As for 

the forces F1 and F1', their presence is felt through the musculotendinous 

25 system to which they apply.  

Figure 7 represents a cross-section of the right knee and of the 

orthosis surrounding it. It can be seen that the annular part 11 a takes a 

substantially tapered concave form, surrounding the right, left, lower and 

upper lateral parts of the kneecap 2. Figure 7 also shows by arrows the 

30 forces F3, F3', F4, F4' exerted by the orthosis on the kneecap 2, these forces 

being exerted perpendicularly to the surface of the sleeve 14 and of the plate 

11. The forces F3, F3' exerted by the sleeve 14 are directed toward the 

center of the knee, and the forces F4, F4' exerted by the annular part 11 a of 

the plate 11 are directed substantially in parallel to the surface of the 

35 interface between the kneecap 2 and the femur 1. The orthosis thus ensures
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the lateral support of the kneecap in particular when the knee is stretched or 

at the beginning of a bending movement, i.e. in positions where the tissues 

surrounding it are the least taut.  

It shall be noted that the longitudinal extension of the plate 11, in 

5 particular of the annular part 11 a, is partly made easier by the absence of 

seams on the outer edge of the lateral sectors 12b, 12c of the annular part 

11 a. It shall also be noted that the sleeve 14 may have a longitudinal 

stretching capacity greater than the stretches d1+d2 (Figure 5C), so as to 

prevent the proximal and/or distal edges of the sleeve from slipping along the 

10 thigh or the leg.  

According to one embodiment, the tab 11 b comprises spikes 17 to 

increase its adhesion to the skin (Figures 6A, 6B). These spikes may be 

formed for example when manufacturing the plate 11 by molding.  

Figures 8A, 8B represent the orthosis 10. Figures 8A, 8B show in 

15 particular the plate 11 comprising the layer of polymer gel 11 e adhered onto 

a piece of woven elastic fabric 11 d covering an entire face of the layer of 

polymer gel, without closing the opening 12 of the annular part 11 a. The 

assembly of the layer of polymer gel 11 e and the piece of fabric 11d forming 

the plate 11, may then be sewn by the seams 13a, 13b, 13c to the sleeve 14.  

20 The seams 13a and 13c can be removed, and replaced by adhering the 

piece of fabric 11 d (adhered onto the layer of polymer gel 11 e) to the sleeve 

14, by a layer of adhesive spread over the proximal 12a and distal 12d 

annual sectors (delimited by the seams 13a and 13c). The piece of fabric 

11d may be made of the same fabric as the sleeve 14.  

25 The hardness and thickness of the layer of polymer gel 11 e of the 

plate 11 may be chosen so as to be able to sew the entire plate 11 adhered 

onto the piece of fabric 11d. Furthermore, the tack of the plate 11 can be 

chosen so as to prevent the latter from slipping on the skin, given the 

compression forces exerted by the sleeve 14.  

30 Straps 19, 20 anchoring to the skin the proximal and distal edges of 

the sleeve 14 can be fixed by seams 21, 22 onto the proximal and distal 

edges of the sleeve 14. The straps 19, 20 have for example plates or pads 

or spikes 15a, 15b, or even straps, having an adhesion to the skin greater 

than that of the sleeve 14. An opening 16 corresponding to the rear area of 

35 the knee made in the sleeve may be closed by a piece of woven fabric 16'
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which is for example sewn by a seam 23, for example flat without the sleeve 

or the piece 16' being previously stretched out. The width of each of the 

straps 19, 20 and the retaining effect exerted on the thigh or on the leg can 

be adapted to the desired hold of the sleeve 14 on the lower limb.  

5 According to one embodiment, the sleeve 14 does not comprise any 

opening opposite the opening 12 of the plate 11.  

According to another embodiment shown by Figures 8A, 8B, the 

opening 12 of the annular part 11 a is closed by a piece of woven fabric 18 

having substantially the same dimensions as the opening 12. The piece 18 

io can be sewn flat without the sleeve 14 or the piece 18 being previously 

stretched out. The piece of fabric 18 can be fixed for example on the inner 

side of the sleeve by the seam 13b or by another seam. The piece of fabric 

18 may be elastic, and be less than 0.25 mm thick, for example 0.2 mm thick, 

and have a maximal stretch ranging between 50 and 90%, for example 

15 between 60 and 80%, and a modulus of elasticity at 40% ranging between 1 

and 2N. The piece of fabric 18 may be fixed onto the sleeve 14 so as not to 

exert any force on its periphery when the sleeve is not taut. When the sleeve 

14 is taut, it may be desirable for the piece of fabric 18 not to counter the 

extension of the plate 11, and to only exert non-significant forces on the 

20 kneecap. The piece of fabric 18 has a low modulus of elasticity so as to only 

prevent the opening 12 from gaping in certain circumstances of use. The 

seams may be produced so as not to hinder, or to hinder in a limited manner, 

the stretching of the sleeve along its axis. Therefore, forms of seam such as 

the looser overcast may be preferred to fix the piece of fabric 18.  

25 It shall be noted that the presence of the piece of fabric 18, if the latter 

overlaps onto the plate 11, may facilitate the formation of the seam 13b or 

the one that fixes the piece 18. Indeed, the presence of the piece 18 may 

make it possible to prevent any direct contact between the plate 11 and the 

sewing machine used to produce this seam, and thus avoid the adhesion of 

30 the plate causing the orthosis to be blocked in the sewing machine. It will be 

understood that other means such as the use of an appropriate lubricant, 

may be used to avoid such blocking. It shall also be noted that the seam 13b 

may be made in the form of simple stitching that can be removed after fixing 

the plate 11 onto the sleeve 14.
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According to another embodiment shown by Figures 8A, 8B, the 

sleeve 14 comprises the opening 16 opposite the opening 12 of the plate 11.  

A piece of thin woven fabric 16' may close the opening 16. The piece of 

fabric 16' may be made of the same fabric as the piece 18.  

5 Figures 9A, 9B represent an orthosis according to another 

embodiment. The orthosis represented on Figures 9A, 9B differs from the 

one represented on Figures 8A, 8B in that the piece of fabric 11d onto which 

the layer of polymer gel 11 e of the plate 11 is fixed is not open opposite the 

opening 12. The piece of fabric 1ld thus closes the opening 12. Therefore, 

10 it is not necessary to provide the piece 18. As above, the assembly of the 

plate 11 and of the piece of fabric 11d may be carried out by adhesion. The 

plate 11 (layer of polymer gel 11 e and piece of fabric 11d) may then be fixed 

onto the sleeve 14 by the seams 13a, 13b, 13c or by a layer of adhesive 

spread over the proximal 12a and distal 12d sectors delimited by the seams 

15 13a,13b,13c.  

Furthermore, as shown on Figure 9A, the piece of fabric 16' may be 

fixed onto the inner side of the sleeve 14.  

Figure 10 represents a plate 11' according to another embodiment.  

The plate 11' differs from the one represented in particular on Figures 6A, 6B 

20 in that it comprises a tab 11b' comprising an opening 12e at the location of 

the anterior tibial tuberosity. As the anterior tibial tuberosity is not located on 

a longitudinal axis of the thigh passing through the center of the kneecap, the 

opening 12e may be slightly offset. The result is that the orthosis will be 

different for the right and left knees. As above, the tab 11 b' may comprise 

25 spikes 17 provided to increase the adhesion of the tab on the skin in the 

presence of the compression forces exerted by the sleeve 14. Provision may 

also be made to widen the opening 12c so as not to have to pair the orthosis.  

Figures 11 A, 11 B and 11 C represent an orthosis according to other 

embodiments. The orthosis represented on Figures 11 A, 11 B and 11C 

30 differs from the one represented on Figures 8A, 8B in that it comprises in 

addition to the plate 11, lateral pads 31, 31' comprising a layer of viscoelastic 

polymer gel 31 a, 31 a' adhered onto a layer of elastic woven fabric 31 b, 31 b'.  

The pads 31, 31' have substantially the shape of the lateral annular sectors 

12b, 12c of the plate 11. The pads 31, 31' are fixed beneath the lateral 

35 sectors 12b, 12c of the plate 11, on either side of the opening 12 of the
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annular part 11 a. Figure 11 B is identical to Figure 8B, the pads 31, 31' not 

being located on the longitudinal axis of the plate 11. The pads 31, 31' are 

fixed onto the sleeve 14 at their ends by assembly lines extending radially in 

relation to the plate 11. Thus, the pads 31, 31' may be fixed onto the sleeve 

5 14 at the same time as the plate 11 by only the radial parts of the assembly 

lines 13a and 13c (and not by the central assembly line 13b along the 

opening 12). Side edges of the pads 31, 31' are thus left free. The pads 31, 
31' may laterally slightly exceed the outer edge of the plate 11.  

On Figure 11 A, each of the pads 31, 31' comprises a layer of polymer 

10 gel 31a, 31a' previously adhered onto a layer of fabric 31b, 31b'. The pads 

31, 31' are disposed beneath the plate 11 so that the layers of fabric 31 b, 
31b' are disposed against the layer of fabric 11d of the plate 11. Thus, the 

layers of polymer gel of the plate 11 and of the pads 31 or 31' are separated 

by the two layers of fabric 11d, and 31 b or 31 b'. The pads may be made of 

15 the same material as the plate 11 and may have a same thickness as the 

latter.  

It shall be noted that the layers of fabric 31b, 31b' may be removed, 

so that the two layers 31a, 31a' are adhered onto the face of the layer of 

fabric 11 d not covered by the layer of polymer gel 11 e.  

20 On either side of the plate 11, beneath the non-sewn side edges of 

the latter, provision may be made to form tucks (or gathered seams) in the 

sleeve 14 to enable the fabric of the sleeve to unfold over the curvature of the 

knee, despite the increased thickness formed by the double-thickness plate, 

without applying any excessive compression forces linked to the curvature of 

25 the knee to be absorbed.  

Providing pads 31, 31' enables the kneecap to be more firmly 

supported laterally. Indeed, it may be desirable to relieve the ligaments 

more, in particular when they are under great stress for example when 

practicing certain sports such as downhill skiing. During this sport, the knees 

30 undergo lateral efforts in a more or less bent position, when turning or in 

order to absorb the unevenness of the ground.  

It will be understood by those skilled in the art that the present 

invention is susceptible of various alternative embodiments and various 

applications. In particular, the present invention does not apply solely to the 

35 joint of the knee, but also to other joints such as the elbow, shoulder, or even
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the thumb. The shape and the dimensions of the orthosis, in particular of the 

sleeve and of the plate, are then adapted to the configuration of the joint to 

be supported. The adaptations thus required to take account of the specific 

features of the joint that does not necessarily comprise a ball-and-socket 

5 joint, are minor and within the understanding of those skilled in the art.  

However, whatever the joint for which it is intended, the plate comprises an 

annular part and a tab extending from an edge of the annular part. The 

opening of the annular part is adapted to the dimensions of a protruding area 

of the joint to be supported. The tab is provided to be applied onto an area of 

io the skin covering harder tissues than those covered by the annular part of the 

plate. The shape of the tab may be adapted to the shape of the tissues 

above which the tab is disposed, to obtain the best possible anchoring.  

Thus, the tab of the plate may have a length from 4 to 20cm, and a width 

from 2cm to the width of the annular part. For certain joints like shoulders, 

15 provision may be made to produce two tabs respectively extending on either 

side of the annular part.  

Furthermore, the support straps 15a, 15b may be totally or partly 

removed, by replacing the sleeve with a garment such as capri pants or 

stretch ski pants (for the knee), covering the pelvis and at least one lower 

20 limb of the user that must be supported by the orthosis. The garment may be 

supported at the ankle by using the tapered shape of the leg in the vicinity of 

the ankle.  
In the claims which follow and in the preceding description of the 

invention, except where the context requires otherwise due to express 

25 language or necessary implication, the word "comprise" or variations such as 

"comprises" or "comprising" is used in an inclusive sense, i.e. to specify the 

presence of the stated features but not to preclude the presence or addition 

of further features in various embodiments of the invention.  

It is to be understood that, if any prior art publication is referred to 

30 herein, such reference does not constitute an admission that the publication 

forms a part of the common general knowledge in the art, in Australia or any 

other country.
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CLAIMS 

1. Orthosis comprising a sleeve made of a woven elastic fabric, shaped to 

exert compression forces on a member on either side of and on a joint, and a 

plate comprising a layer of a viscoelastic polymer gel, 

wherein the plate comprises a layer made of an elastic fabric onto 

5 which the layer of polymer gel is adhered, the layer of polymer gel being fixed 

onto an inner face of the sleeve to come into direct contact with skin on the 

joint, and comprising an annular part shaped to surround a top of a 

protruding area of the joint, and a tab extending from an outer edge of the 

annular part, in an axial direction of the sleeve, the layer of polymer gel is 

10 configured to adhere to the skin such that, under the effect of the 

compression forces exerted by the sleeve, when the sleeve is stretched 

longitudinally, the layer of polymer gel remains stretched and applies support 

forces locally to the underlying member part, toward the center of the 

protruding area of the joint, and return forces along the axis of the member.  

15 

2. Orthosis according to claim 1, wherein the plate is only fixed to the 

sleeve by a proximal sector of the annular part and by a part including a 

distal sector of the annular part and the tab.  

20 3. Orthosis according to claim 1 or 2, wherein the plate is fixed to the 

sleeve so as to leave outer side edges of the annular part of the plate free.  

4. Orthosis according to any one of claims 1 to 3, wherein the plate is 

fixed to the sleeve along an inner edge of the annular part.  

25 

5. Orthosis according to any one of claims 1 to 4, comprising two 

lateral pads comprising a layer of viscoelastic polymer gel and having the 

shape of lateral sectors of the plate fixed by assembly lines extending radially 

in relation to the plate, beneath lateral sectors of the plate, side edges of the 

30 pads being left free.
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6. Orthosis according to any one of claims 1 to 5, wherein the annular 

part of the plate has an opening coinciding with a first opening formed in the 

sleeve, the opening being closed by a piece made of a woven elastic fabric 

less than 0.3 mm thick fixed onto the sleeve and/or onto the plate.  

5 

7. Orthosis according to any one of claims 1 to 6, wherein the sleeve 

comprises a second opening in an area diagonally opposite the plate and 

closed by a piece made of a woven elastic fabric less than 0.3 mm thick.  

10 8. Orthosis according to claim 7, wherein the piece closing the second 

opening formed in the sleeve is fixed to the sleeve so as to remain taut 

whatever the bending of the joint.  

9. Orthosis according to any one of claims 1 to 8, wherein the sleeve 

15 comprises along proximal and distal edges, on its face intended to come into 

contact with the skin, adherent elements to contribute to the hold of the 

sleeve on the member.  

10. Orthosis according to claim 9, wherein the adherent elements are 

20 formed on straps, fixed to the proximal and distal edges of the sleeve, the 

straps being made of an elastic fabric that may be the same as the fabric of 

the sleeve.  

11. Orthosis according to claim 9 or 10, wherein the strap of adherent 

25 elements fixed to the proximal edge of the sleeve comprises two straps fixed 

together and of different lengths to adapt to the shape of the member.  

12. Orthosis according to any one of claims 1 to 11, wherein the 

sleeve is less than 0.5mm thick, and the plate is less than 1 mm thick.  

30 

13. Method for manufacturing an orthosis, comprising steps of: 

forming a sleeve from a woven elastic fabric, capable of exerting 

compression forces on a member on either side of and on a joint, 

forming a plate comprising a layer of a viscoelastic polymer gel, a 

35 layer made of an elastic fabric adhered onto the layer of polymer gel, the
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layer of polymer gel comprising an annular part shaped to surround the top of 
the joint in flexed position, and a tab extending from an outer edge of the 

annular part, and 

fixing the plate onto an inner face of the sleeve so that the layer of 

5 polymer gel comes into direct contact with the skin on the joint, the tab being 

oriented in a distal direction of the sleeve, the layer of polymer gel configured 

to adhere to the skin such that, under the effect of the compression forces 

exerted by the sleeve, when the sleeve is stretched longitudinally, the layer of 

polymer gel remains stretched and applies tensile forces locally to the skin 

io parallel to the surface of the skin, toward the center of the annular part.  

14. Manufacturing method according to claim 13, wherein the plate is 

fixed to the sleeve by a seam so that lateral parts of the external edges of the 

annular part are left free.  

15 

15. Manufacturing method according to claim 14, comprising a step of 

fixing by assembly lines extending radially in relation to the plate, pads 

comprising a layer of viscoelastic polymer gel having the shape of lateral 

sectors of the plate, beneath lateral parts of the annular part of the plate, side 

20 edges of the pads being left free.  

16. Manufacturing method according to any one of claims 13 to 15, 
comprising a step of fixing a piece of woven elastic fabric to close the 

opening of the annular part of the plate, the piece of fabric being less than 

25 0.3 mm thick.  

17. Manufacturing method according to any one of claims 13 to 16, 
comprising steps of forming an opening in the sleeve, opposite the plate, and 

of fixing a piece of woven elastic fabric to close the opening formed in the 

30 sleeve, the piece of fabric being less than 0.3 mm thick.  

18. Manufacturing method according to claim 17, wherein the piece 

closing the second opening formed in the sleeve, is fixed to the sleeve so as 

to remain taut whatever the bending of the knee.  

35
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19. Manufacturing method according to any one of claims 13 to 18, 

comprising a step of molding the plate, the mold forming spikes on the face 

of the tab intended to come into contact with the skin, to increase the 

adhesion of the tab to the skin.  

5 

20. Manufacturing method according to any one of claims 13 to 19, 
comprising steps of fixing, along the proximal and distal edges of the sleeve, 

straps made of elastic fabric, comprising adherent elements to contribute to 

the hold of the sleeve on the member.
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