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Synthetic hydroxyapatite (HAP), beta-tricalcium phosphate (ß-TCP) and their composite are promising biomaterials specifically in the orthopaedic and dental fields,  as their chemical composition  is similar to that of bone. Due to the need for safer bone graft  applications, these bone graft substitutes are gradually gaining increased acceptability. 

Bone grafts are frequently used in orthopaedic surgery. On the one hand  the risks and difficulties of autograft harvest and on the other the potential  risks of allografts (viral hepatitis, acquired  immune  deficiency syndrome) let one to consider using bone substitutes, thereby diminish and even avoid use of authogeneous or bank bone.  

Bioceramics are nowadays used in numerous medical and/or dental applications including in repairing bone  fractures, in attaching bone plates and other protheses, in bridging communicated fractures, and in filling or aligning dental  cavities. Granulated products are commonly used as bone substitute materials in dental and orthopaedic applications. These materials work well however, sometimes these are also used in the form of dental cements (with polymeric materials e.g. poly-methacrylic acid, polyglycolic acid polyactic acid and malic acid).

Hydroxyapatite crystals are the principal constituents of bones and teeth. These apatites belong to the large chemical family of calcium phosphates. A large part of these calcium phosphates are of interest biologically because they make up  the mineralized fraction of calcified tissues and may also be the precursors of mature crystals during the process of  mineralization. The problems raised by different grafts in bone let orthopaedic surgeons to look for a biocompatible material, capable of being rapidly replaced by bone or of being incorporated in new bone. In early 19th Century plaster of Paris (calcium sulphate) was used as a substitute in bone cavities. This application was studied further and it seemed that  while the in vivo biotolerance of calcium sulphate  is satisfactory, on the other  hand its resorption is too fast to get a simultaneous replacement by bone. The synthetic calcium  phosphates might satisfy the needs of numerous area of bone surgery (peridontology, maxillo-facial surgery, orthopaedics, otorhinolaryngology). From the orthopaedic point of view, calcium phosphates and their composites (autogeneous bone, collagen, fibrin glue) with a calcium phosphate ceramic base, showed  considerable potential and have obvious  value for bone  reconstruction. The ultimate goal was said  to reach full integration of nonliving implant with living bone. Mechanical integrity, time controlled degradation, and simultaneous  replacement by newly formed bone are the critical factors defining an ideal bone substitute. Time-controlled biodegradation of the material accommodates each step in biologic bone  regeneration and remodeling to avoid a mechanically weakened stage during  fracture or defect healing. Reference may be made to T.J. Gao, T.K. Tuominen, T.S. Lindholm, “Morphological  It was thus felt that for a material to be used as a bone graft or bone-filling material, the material has to resorb or dissolve in a controlled way, and the result is to be the new remodeled bone. 

With advances in the ceramic technology, the application of calcium phosphate materials as bone substitutes has recently received considerable attention, because these  materials are remarkably biocompatible and have bioactive property. With the same chemical composition as the natural bone,  the calcium  phosphate ceramics  are promising bone substitute materials in the orthopaedic and maxillofacial field. Among them, HAp and ß-TCP are widely  used. They are biocompatible, non-toxic, resorbable, and non-inflammatory; cause no immunological, fioreign-body, or irritating response; and have excellent osteoconductive ability. HAp and ß-TCP not only differ in composition  but also  in their rate of degradation. ß-TCP has ben shown to biodegrade or bioresorb more readily than HAp, but in an unpredictable way, so it may not provide a scaffold for new bone to grow. It has been known that these calcium phosphate compounds show  specific affinity for vital tissues  and vital components and,  therefore, are usable as a vital biomaterial specially for filing   cavities in teeth, bones. For example, it has been known  that hydroxyapatite is the main component of such rigid vital tissues as bones and teeth and that when it is used as a filling material for repairing  bones, it exhibits an ability to induce growth of bone tissues on the surface of its own mass. Implantations of calcium  phosphate based biomaterials have been  found to be generally compatible and conducive to bone repair. Bone repair is influenced  by  a number of physico-chemical variables associated with calcium  phosphate such as the calcium  to phosphate molar ratio. Hydroxyapatite and beta-tricalcium phosphate are widely used in bone implants. It acts as scaffolding for bone in-growth and undergoes progressive  degradation and replacement by bone. ß-TCP is degraded 10-20 times faster than hydroxyapatite. It generally results in superior  remodeling than hydroxyapatite  during the final  stage of bone formation. It is noteworthy  that ß-TCP is resorbed by  osteoclast cells, whereas, the much slower  resorption of hydroxyapatite is effected  mainly by foreign-body  giant cells. The giant cells have a limit  as to the amount of hydroxyapatite  they will resorb. ß-tricalcium phosphate is mainly usable as a material for repairing bones. It has been known that  this compound is integrally combined with bone and then dissolved and absorbed so as to substitute for bone.

In any application involving  the formation of new bone, the orthopedic surgeon is concerned first that the new bone formation is complete, and second that the creation of  the new bone occur as rapidly as possible. Orthopedics and periodontic practioners have long sought  compositions and implants that provide optimum  performance to address these and other critical concerns.. 

An ideal composition called biphasic calcium phosphate (BCP) ceramics have been developed  consisting of Hap and  ß-TCP in the weight % ratio of approximately  70:30 and is performing better in vivo in the long term application. The synthetic calcum  phosphates is satisfying the needs of  numerous areas  of bone surgery (peridontology, maxillo-facial surgery, orthopaedics, otorhinolaryngology). 

From the orthopaedic point of view, calcium phosphates  and their composites (autogeneous bone, collagen, fibrin glue) wih a calcium phosphate ceramic base, show considerable  potential and have obvious value  for bone reconstruction. This composition help achieving the ultimate goal of  full integration of  nonliving implant with living bone. Mechanical integrity, time controlled  degradation, and simultaneous replacements by newly formed bone are the  critical factors defining an ideal bone substitute which are also being achieved this composition material, available in the market under the trade name BioGraft and used by several Periodontal and Oral and Maxillofacial Surgeons.

Hydroxyapatite and Hydroxyapatite & Beta – tri calcium phosphate based Bone Graft materials are both bio compatible and bio active. Hydroxyapatite phase is the major constituent. The porous and crystalline structure provides osteoconductivity and resorbability. Hydroxyapatite has a stoichiometry similar to natural bone structure and provide an obsteoconductivity scaffold in the bone regenerative process. An Indian Patents’ application has also been filed (842 DEL 2008) for the BioGraft dental granules.

BioGraft Dental Bone Granules and Blocks, produced in accordance with both ISO 9001:2000 and CE Certifications (CE 1023), are ideal for use by registered Periodontists, Dental Surgeons and Maxillofacial Surgeons for following application areas -

(a) Periodontal bony defects 

(b) Oral and maxillofacial surgeries. 

The specific application areas are: -

Filling of post extraction dental socket 

Alveolar Ridge augmentation 

Treatment of periodontal defects 

Sinus Floor elevations 

Alveolar ridge preservation 

Filling bony void defects 

Root amputation defects 

Treatment for ridge reconstruction 

Formation of hard tissue base for future dental implant 

Surgical reconstruction in oral and maxillofacial surgeries 

Treatment of defect following endodontic surgeries 

Two varieties of Dental Bone Graft Granules i.e. Hydroxyapatite (BioGraft – HA) and Hydroxyapatite & Beta – tri calcium phosphate (BioGraft – HT) are available in 250 micron to 3000 micron in packs of 0.5 Gram and 1 Gram. Hydroxyapatite based Blocks are also available in different shapes and sizes.
