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ABSTRACT
Successful implant placement requires adequate alveolar ridge dimensions 
and, if the implant site presents a lack of bone, Guided Bone Regeneration 
(GBR) is the surgical procedure commonly performed in order to provide an 
augmentation in terms of volume for the insertion of dental implants. 
Several types of membranes and biomaterials have been proposed for GBR 
techniques and the selection of the most appropriate grafting material is 
one of the key factors in achieving adequate bone formation. 
The aim of the present study was to determine the in vivo tissue responses 
and gap healing patterns around dental implants treated with 
cortico-cancellous porcine bone blocks, collagenated cortico-cancellous 
porcine bone versus only membrane in a standardized sheep peri-implant 
gap-defect model. In the iliac crest of six sheep 4 defects were created for 
the insertion of an implant and the defects were filled with 1) control, only 
membrane (OsteoBiol® Evolution, Tecnoss®, Giaveno, Italy); 2) 250–1000 
µm cortico-cancellous particulate porcine bone mix (OsteoBiol® Gen-Os®,  
Tecnoss®) + resorbable equine pericardium membrane (OsteoBiol® 

Evolution) (test 1); 3) cancellous equine bone blocks (OsteoBiol® Sp-Block, 
Tecnoss®) + resorbable membrane (OsteoBiol® Evolution) (test 2); 4) 
pre-hydrated collagenated cortico-cancellous porcine bone mix (90% 
granulated mix, 10% collagen gel) (OsteoBiol® mp3®, Tecnoss®) + 
membrane (OsteoBiol® Evolution) (test 3). The animals were sacrificed after 
a 4-month healing period and all specimens were processed and analyzed 
with histomorphometry, with the result that all experimental groups showed 
an increase of new bone. From the findings it is evident that particles of 
cortico-cancellous porcine bone 250–1000 µm particulate mix (CCPB) 
favour bone formation with a result similar to those obtained with 
pre-hydrated collagenated cortico-cancellous porcine bone mix (PCCPB). 
All biomaterials used in the present study were characterized by the 
presence of bone formation and absence of inflammatory cell infiltrates. 
However, the defect treated by membrane alone was characterized by the 
presence of soft tissues and a little immature bone. 

CONCLUSIONS
As stated by the Authors, “the function of the graft is not only to improve the 
space-making capabilities of the membrane, but also to provide additional 
points on which osteoblasts can start forming new bone. We have shown 
that CCPB and PCCPB promote bone regeneration in large defects (7 mm 
wide and 4 mm deep) around dental implants”. 
In conclusion, this study demonstrates that particulate porcine bone mix 
and porcine cortico-cancellous collagenated pre-hydrated bone mix, used 
as scaffolds, induce bone regeneration and these findings suggest that 
these biomaterials are characterized by a high biocompatibility and can 
induce a faster and greater bone formation.
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