
Comprometimento e qualidade 
fazem parte do nosso DNA.
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Crystalline hydroxyapatite [Ca10 (PO4 )6 (OH)2] is the chief mineral 
component of bone. Its mineral crystals are deposited along, and in 
close relation to, the bone collagen fibrils. The end result is a highly 
organized amalgam of protein, primarily collagen, and hydroxyapatite, 
that has sufficient structural integrity to serve the mechanical 
functions of the skeleton.

hydroxyapatite (99%); and organic (22%) components, constituted by
collagen (90%) and non-collagen structural proteins.

The cells are of three types: osteoblasts, osteocytes, and osteoclasts.

Anatomy

Osteocytes are mature bone cells involved in bone maintenance. They 
are located in lacunae (bone matrix units).

Cortical bone forms the cortex, or outer shell, of most bones. It is much 
denser,harder, stronger and stiffer than cancellous bone. Cortical bone 
facilitatesbone’s main functions such as: support of the whole body, 
rotection for organs, lever for movement, and storage and release of 
chemical elements, mainly calcium.

Cancellous bone is less dense than cortical bone, which gives it softer, 
weaker, and more flexible characteristics. It is also known as spongy 
bone because it resembles a sponge or honeycomb, with many open 
spaces connected by flat planes of bone known as trabeculae. 
Cancellous bone is typically found at the ends of long bones and within 
the vertebrae. It is highlyvascularized and frequently contains red 
bone marrow where hematopoiesis,the production of blood cells, 
occurs.

Bone is composed of cells, protein matrix, and mineral deposits.

Osteoblasts are involved in bone formation by secreting a bone 
matrixof collagen and ground substances (glycoproteins and 
proteoglycans).

Histology and cytology

Bones are composed of cortical (compact) and cancellous 
(trabecular) bone tissues. Their shape and construction are 
determined by their function and the forces exerted on them.

Osteoclasts are multinuclear cells involved in dissolving and resorbing 
bone.

Structure

They provide a framework in which inorganic mineral salts (calcium 
and phosphorus) are deposited.

Bones are constituted by inorganic (69%) components, consisting of

2 STATE OF THE ART
2.1 Clinical

2.1.1 Bone
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 5CLINICAL CASE STUDY N°11

Woman, 78-years-old, treated for a proximal humeral fracture with plate 
and screws and bone filling with allograft and Nanogel.

Outcome: at 1 year follow up and removing the osteosynthesis the fusion 
was done and a good reconstruction.

Pre-op Post-op 4 months Post-op

 5CLINICAL CASE STUDY N°14

Man, 83-years-old, treated for a femoral fracture with plate and screws and 
bone filling with allograft and NANOGEL®.

Outcome: at 8 month follow up.

Pre-op Post-op 3 months Post-op

3.4 Spinal Fusion Surgery

Techniques:

In Spinal fusion surgery, bone graft material is placed between two vertebrae 
in a cage. The material grows and fuses the two vertebrae together.

The bone graft material may be placed between the two transverse processes 
in the back of the spine (posterolateral fusion), or it may be placed between 
the vertebral bodies (interbody fusion).

Instrumentation (rods, screws, etc.) is used to hold the vertebrae together 

In an anterior 

Interbody Fusion

while the graft grows and fuses.

fusion, instru-
mentation is 

placed in the 
front

Cage 
placed 

between 
vertebrae
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