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scaffold for bone regeneration as it achieved synchronization of the in-growing bone with biomaterials 
resorption and subsequent preservation of the bone graft initial volume. Therefore, our results indicate 
that surgical-grade calcium sulfate is an effective vehicle for Bonelike® granules as it facilitates their 
application and does not interfere with their proven highly osteoconductive properties. In the opposite 
way, the incorporation of Bonelike® improves the bone regeneration capabilities of surgical-grade calcium 
sulfate. 

 

Biomaterials for Bone Regenerative Medicine: In vivo studies and clinical 

trials for future applications. 
Luís Miguel Atayde

a,b
, Paulo Pegado Cortez

a,b
, Tiago Pereira

a,b
, José Domingos Santos

c
, Ana Colette 

Maurício
a,b

 
a 

Centro de Estudos de Ciência Animal (CECA), Instituto de Ciências e Tecnologias Agrárias e Agro-
Alimentares (ICETA), Universidade do Porto (UP), Portugal. 
b 

Departamento de Clínicas Veterinárias, Instituto de Ciências Biomédicas Abel Salazar (ICBAS), 
Universidade do Porto (UP), Portugal. 
c 
Faculdade de Engenharia da Universidade do Porto, FEUP, Portugal 

 
In this work we test a bonegraft, with a patent formulation called Bonelike®, prepared with a new spherical 
formulation with 2 distinct sizes (250-500µm and 500-1000µm). To this bonegraft, we also associate 
bioresorbable polymers and hidrogels, like chitosan, chitosan-silicate hybrid gel and dextrin to promote 
bone regeneration and making local application easier. Adding these substances to Bonelike® allows 
controlled release of therapeutically agents and microelements, such as bone morphogenetic proteins 
(BMPs), with significant improvement in new bone formation and bone regeneration. 
This study will be carried out with in vitro and in vivo tests using a sheep model. For the in vivo study, the 
two sizes of spherical bonelike® are implanted in the sheep’s femur either associated with bioresorbable 
polymers and hidrogels or with blood. We will do a radiological exam on the day of the surgery and every 
30 days. The different sheep are euthanized on different periods of time and a post mortem exam is 
performed, using macroscopic and microscopic analyzes.  
Bonelike® is also being tested as a bone growth promotor on arthrodesis surgeries. Before the clinical 
application of Bonelike® on arthrodesis surgeries, a test is done on a sheep model, by doing an arthrodesis 
on tarso-metatarsal joints of both hind limbs: in one of the joints we only use the convectional technique of 
arthrodesis, serving as a control, and on the other limb in addition to this technique we add Bonelike® in 
the joint space. We proceed with a radiological exam on the surgery day and then every 30 days. The 
different sheep are euthanized on different periods of time and a post mortem exam is performed, using 
macroscopic and microscopic analyzes. We also have clinical trials on various clinical cases of arthrodesis. 
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Researchers developed this project according with the tasks originally planned, so far focusing their 
research activities in the biocompatibility and functionality of vascular implants. The biocompatibility was 
studied by following the ISO standard 10993-6 for evaluation of medical devices through the evaluation 
and grading of inflammation caused by implants placed subcutaneously. The implants were placed in sheep 



and collected randomly at different time points of the experimental period and subsequently processed 
histologically and classified according to Annex E to the standard mentioned above. 
The functionality of vascular implants has been evaluated to date by replacement of segments of the 
carotid by ePTFE implants with 5 cm long and 4 mm in diameter, coated or not with cultured stem cells. 
The deployment of these prostheses has been performed in carotid arteries of sheep and their functional 
performance measured by vascular ultrasound in Doppler and B mode by measuring parameters such as: 
peak systolic / diastolic blood flow velocity, vascular diameters at implantation and at the periphery of 
these.  These measurements are performed at various time points of the experiment were folloed by 
euthanasia of sheep and immediately sample collection for the implementation of techniques like 
immunohistochemistry, morphometry and scanning electronic microscopy. Complications were observed 
throughout the experimental period include the formation of thrombi after at the transition implant-
carotid region and vascular dilatation as the most frequent, respectively, in periods of short-and long-term 
experiment. 

 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 


