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Objectives 
To develop a novel orthopedic orthosis based on the anatomy and biomechanics of the bovine 
claw that can be used for claw friendly unloading in the therapy of claw diseases. 
 
Materials and methods 
The orthosis is made of different synthetic materials and has a two-layer structure. It is intended 
for application to the healthy claw of a limb with a damaged second claw to relieve the latter. It 
consists of a cushioning layer and a support layer. The hardness of the cushion layer depends on 
the hardness of the claw horn. In addition, the cushioning layer is extended in the region of the 
heel to reduce the additional load of the entire weight on the healthy claw. The supporting layer 
has a reinforcement in the area of the bearing edge, so that at this point the pressure forces are 
absorbed and transferred by the suspending structures of the claw. The orthosis is rounded at the 
ends so that it is easier to put on and take off. Attachment to the healthy claw is accomplished by 
an activatable adhesive that is already applied to the orthotic surface. The adhesive connection is 
not a fixed barrier layer, but transmits acting forces while maintaining a durable connection. 
 
The pressure distribution between the claw and the orthosis was measured in a compression test 
device at a load of 200 kg using pressure measurement foils from the TecScan company on 20 
cattle distal limbs from the abattoir. The pressure sensors were inserted between the claw and 
orthosis or block respectively. The pressure distribution was first measured on trimmed claws 
and then on orthoses and wooden blocks glued with epoxy resin. The measurement data from 3 
measurements per setup were then comparatively evaluated and statistically analyzed. The 
following parameters were considered: Area loaded, magnitude of compressive forces, 
distribution of compressive forces, peak pressures occurring, correlation between the localization 
and dimension of the pressure and the anatomical structures located in the claw above. 
 
Results 
In direct comparison to trimmed claws or to wooden blocks, the orthosis achieves a significantly 
larger surface area (36qcm) for pressure absorption under 200kg load. The absorption surface to 
trimmed claws (24qcm) is increased by 1.5 times, compared to a glued block (11qcm) by 3 
times. The evaluation of data shows that the pressure forces on the sole and the loading of 
anatomically sensitive regions are significantly lower than with conventional wooden blocks. A 
considerable portion of the overall pressure is transmitted to the weight bearing edge of the claw. 
This ensures a physiological load on the claw-bone connection, which suspends the limb 
skeleton in the horn shoe. On the other hand, the sole and heels are uniformly loaded with low to 
medium pressure. Pressure peaks, which represent a risk for the development of claw ulcers, 
were not observed in the pressure measurements with the orthoses. 
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Conclusions 
The orthosis considers the anatomy and biomechanics of the claw and thus ensures a more claw-
friendly pressure load and pressure distribution. In addition, the activation of the adhesive makes 
the application of the orthoses much easier and also allows a very precise application to the claw, 
which is crucial for the stability of the blocks and the slip resistance. Our pressure measurement 
data provide good evidence so far that this is an innovation with great potential to reduce 
secondary claw damage due to pressure induced lesions and thus improve animal welfare. 
Evidence will be strengthened in a next step by pressure measurements on larger numbers of live 
animals.  
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