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Invention Disclosure Form 

 

Title of the invention: 
Joint relieving orthosis  

 

 

 

 

 

 

 

 

Description of the invention 

1. Research project: 

An orthosis was realised that can unload a joint, suffering from degeneration (osteoartritis), at the same time 

allowing movement of the joint. The movement should be sufficient for efficient distribution of nutrients and 

removal of waste products such that the joint tissue can regenerate. In normal circumstances regeneration is limited 

due to the constant loading of the tissues. 

 

2. Please summarize the present state of the art in the field of your invention: 

Damage of joint tissues usually starts with damage to articular cartilage. The ultimate result, degenerative joint 

disease or osteoarthritis, is frequently occurring: approximately 80% of people over 60 years of age have 

osteoarthritis features in X-rays of their knee and hip joints. The ultimate treatment is inevitably a total joint 

prosthesis. 

Since several years a new and successful treatment exists: “joint distraction”. Key elements are (1) unloading the 

joint and (2) preservation of motion. Unloading prevents further damage to the cartilage and creates favourable 

conditions for restoration. Motion of the joint enables transportation of nutrition to the damaged area, as well as 

removal of waste products. It has been proven that restoration of the cartilage can be obtained in 2-3 months.  

Currently only one (surgical) method of joint distraction is known. Its application is in the knee. Pins are screwed 

into the bone proximally and distally to the joint. The pins are connected by a hinged frame that distracts and 

unloads the joint. The hinge allows the patient to walk with a fully functional knee joint without mechanically 

loading the cartilage. One drawback of this method is the invasive character of it. Pins are penetrating the skin, thus 

infection is likely to occur. Not many people take this risk. Also, wearing the external frame poses social load (e.g. 

patient can not wear normal clothes) as well as psychological load on the patient. 

Some orthoses exist which can to some extent unload a joint, but which do not allow functional use of the joint. An 

example is the Thomas Splint, which is a leg brace intended to unload the hip joint. Ideally it would fully remove the 

weight on one leg. Literature reports, however, that it removes at the most 50% of the body weight from the hip. It 

does not remove any of the muscle forces on the hip joint. It also does not provide distraction of either the hip or the 

knee joint, not does it allow motion of the knee joint. 

Other orthoses exist which partly unload a knee joint. These use eccentric hinges such that in extension for instance 

the medial part of the joint is unloaded. The lateral part maintains loaded. 
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3. Define the (technical) problem for which your invention provides a solution: 

How can you unload a joint of both weight and muscle reaction forces without restricting its functional use and 

functional movement (flexion and extension), and without any direct fixation to the bone? 

 

4. In what way has the problem been solved so far? 

Only partly, see point 2 (surgically, or no distraction, no functional movement) 

5. In what way will the problem be solved by your invention? 

For the knee our problem will be solved using a distraction orthosis. The orthosis will support the body via an 

adapted upper leg socket such as known from prosthetics. Forces between socket and body may be transferred via 

any or a combination of the following: tuberosity support, trochanter support, friction to the skin, leg volume 

containment, or any other known non-invasive methods. The weight is transferred directly to the floor by the 

orthosis, bypassing the knee and the ankle. That is, the patient stands on the orthosis, not on his foot. The orthosis 

contains a lower leg part connected to the upper leg part by a hinge. The lower leg part is also connected to the lower 

limb. The hinge is essentially aligned with the lower leg, and connected to it. Traction can be applied on the lower 

limb by the orthosis, causing unloading of the joint even under muscle activity. Additionally, the hinge may be of the 

automatically locking/unlocking type such as for instance the Basko SPL-joint. This will reduce muscle activity 

around the knee as the patient does not need to stabilize the knee with his muscles.  

Alternatively, the knee can be unloaded by application of a weight to the lower leg. 

Strictly speaking, it is not necessary to bypass the ankle with the orthosis. The orthosis could be connected to the 

lower limb. However, this would mean that the total weight of the body would have to be transferred from the 

orthosis to the lower leg or the foot, in addition to the traction forces on the knee.  

 

6. Other possible applications of the invention. 

Every joint of which the cartilage has been damaged can be treated in this way. 

The device can not only be used in treatment of mild osteoarthritis, but also in rehabilitation after articular joint 

surgery, such as articular cartilage repair procedures, or anterior cruciate ligament reconstructions. 

 

7. Key words - Maximum of 10 key words that can be used for the novelty (prior art) search. 

Orthosis, articular cartilage damage, osteoarthritis, joint movement, range of motion, unloading, knee brace, 

rehabilitation, non-invasive 

 

8. Are there related compounds/methods/devices known that can also “do the trick”? If so, please mention them 

below. 

No. As mentioned, the closest device is the Thomas splint looks like our device, but at hip level it provides no 

distraction. At knee level it provides neither distraction nor freedom of motion nor automatic stability. Unilateral 

unloading orthoses (e.g. the UTX, the Ortho Europe Oasys, Ossur’s GII unloader system or Genuloc by Bauerfeind) 

unload one side of the joint at the expense of additional loading on the other side of the joint. 
 

9. Are there related compounds/methods/devices known for which the invention does not work? If so please mention 

them below. 

Unilateral knee orthoses (like the Ortho Europe Oasys, Ossur’s GII unloader system or Genuloc by Bauerfeind) can 

only treat one compartment (lateral or medial). During treatment the other compartment is extra loaded, so 

overloading could occur.   

10. Proposed claim(s) (preliminary). 

The orthosis unloads the complete knee. 

The orthosis allows movement of the knee, thus allowing nutrients to reach the cartilage and waste products to 

transport away from the cartilage. 

The orthosis can be applied non-invasively. 

1) A device for removing compressive forces between a first proximal bone and a second distally adjoining bone, 

said device comprising a first part connected to said first bone, and a second part optionally connected to said second 

bone, said first and second part being hingingly interconnected in such a way that the normal motion of said first and 

second bone with respect to eachother is essentially not restricted, and whereby at least one of said connections 

between said parts and said bones is of the non-invasive type. 

2) a device according to claim 1, wherein said first and second parts are respectively connected to said first and 

second bones via connecting elements affixed to the outside of the limb containing the bone 

3) a device according to claim 1, wherein said second part is directly supported by the floor instead of or in addition 

to being connected to said second bone 

4) a device according to claim 1, wherein the connection between said first or second part and the respective first or 

second bone is indirect via a third bone connected to said first or second bone 

5) a device according to claim 1, wherein a force inducing means is connected between said first or second part and 

its respective first or second bone, thus providing a distractive force between said first and second bone. 



 

 

 

 

088-444 0 777 | info@enterpriseeuropenetwork.nl  | www.enterpriseeuropenetwork.nl 
 

6) a device according to claim 1, wherein a weight is connected to said second bone. 

7) a device according to claim 1, wherein said first bone is the femur, and said second bone is the tibia 

8) a device according to claim 7, wherein said first part is connected to the femoral-pelvic region, said second part is 

supported on the ground, and the lower leg is essentially suspended from the knee 

9) a device according to claim 7, wherein traction force is applied to the tibia by a spring means connected to said 

second part of the device 

10) a device according to claim 7, wherein the hinge between said first part and said second part contains a locking 

means such that said second part is allowed to swing freely when no weight is placed on the device, while the 

movement of said second part with respect to said first part is prevented by said locking means when weight is 

placed on the device. 

11) a device according to claim 7, wherein traction force is applied to the tibia by a mass connected to said second 

bone 

 

 

Novelty 

11. Please explain why the invention is new and inventive. 

It is possible to unload the complete joint and to keep it mobile, thus allowing nutrients to reach the cartilage and 

waste products to transport away from the cartilage. So full cartilage repair is possible with this non-invasive 

orthosis.  

 

12. Has the invention been published or presented to third parties in any way? If so, please add articles and/or 

abstracts, presentations, etc. 

No 

 

13. Do you intend to make the invention public in the coming months? If a draft paper is already available, please 

add this. 

No 

 

14. Are you aware of any similar developments or inventions by third parties? If so, please mention them below. 

No 

 

15. Has a novelty (prior art) research been performed? If so, please add the results. 

No 

 

 

 

 

 

           

 

 

 

 

Why is your technology innovative? (min. 1000 characters) 

It is possible to unload the complete joint and to keep it mobile, thus allowing nutrients to reach the 
cartilage and waste products to transport away from the cartilage. So full cartilage repair is possible with 
this non-invasive orthosis.            

 

Advantages of your technology  (Unique Selling Points):  

Patients do not have to wait until they are old enough to have a knee implant. Patients do not have to 

suffer pain. This orthosis repairs cartilage without any surgery.            

 

Current Stage of Development: 

 Development phase – laboratory tested 

X  Available for demonstration 

 Available for demonstration – field tested 
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 Already on the market 

 

How is the technology protected concerning intellectual property rights? 

x Patent(s) applied for but not yet granted  Patents granted 

 Copyright(s) registered  Exclusive rights 

 Secret know-how  Others (registered design, plant variety right, etc) 

 

Where can this technology be applied? 

Patients with severe knee cartilage damage that hinders then in walking due to severe pain.           

 

Collaboration Details / Comments: 

What kind of expertise should the partner have? 

Knowledge of the market           

 

What should be the specific area of activity of the partner (manufacturer, distributor, end user)? 

Distributor                

 

What kind of organisation would be preferred? 

Company that is specialized in marketing of external porstheses. 

           

 

Desired form of co-operation?  

 Technical co-operation 

 Manufacturing agreement (subcontracting & co-contracting) 

X  Licence agreement 

 Commercial agreement with Technical Assistance 

 

Preferred Countries (for information): 

No preference. Distrubution should all over Europe and even worldwide. 

 


