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Biomaterials are non 

living materials used for 

medical application with 

interaction of the biologic 

system. 

(ESB 1986) 



The possible use 

of biomaterials 

in the human 

body 





HOST REACTIONS TO IMPLANTED 

BIOMATERIALS 

Local:  • Inflammation, fibrous encapsulation 

  • Infection 

  • Tumorigenesis 

  • Necrosis 

 

Systemic: • Migration 

   • Hypersensitivity 
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• Reconstructive biomaterials 
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BIOMATERIALS IN ORAL AND 

MAXILLOFACIAL SURGERY 

• Reconstructive biomaterials 



THE IDEAL PROPERTIES OF 

BIOMATERIALS FOR ORAL IMPLANTS 

• Biocompatibility 

• Corrosion resistance 
• Mechanical strength 

• Isoelasticity to the bone 

• Sterilizability 

• X-ray contrast 

• Electric neutrality 



THE BIOLOGICAL 

CLASSIFICATION OF IMPLANT 

BIOMATERIALS (Osborn 1979) 

Biotolerant Bioinert Bioactive 

Stainless steel 

CoCrMo-alloys 

Al2O3 ceramic 

Carbon 

Tantal 

Titanium 

Hydroxilapatit 

Tricalciumphosphate 

 

               CaP-ceramics 



RECONSTRUCTIVE 

BIOMATERIALS IN THE ORAL 

SURGERY 

• Metals 
• Ceramics 



• Stainless steal 

    Cr 17 – 20 % 

    Ni 10 – 14 % 

• Cobalt-chromium alloys 
    Cr    28 % 

    Mo      6 % 

    C      min. 

• Tantalum 

• Titanium and alloys 

METALS WITH BIOMATERIAL 

PROPERTIES 



The surface of titanium implants 



The composition of commercially 

pure /CP/ titanium, 

recommended for dental implants 
 

 Titanium  99,75% 

 Iron     0,05% 

 Oxygen    0,10% 

 Nitrogen    0,03% 

 Carbon    0,05% 

 Hydrogen 0,012% 



The composition of 

titanium alloys, 

recommended for dental implants 

   Ti 6Al 4V 

   Ti 5Al 2,5Fe 

   Ti 6Al 7Nb 



RECONSTRUCTIVE 

BIOMATERIALS IN THE ORAL 

SURGERY 

• Metals 

• Ceramics 



• Alumina (Al2O3) 

• Circonium-oxide /Circonia/ 

• Calcium-phosphate ceramics 

CERAMICS WITH BIOMATERIAL 

PROPERTIES 



THE IDEAL PROPERTIES OF 

BIOMATERIALS FOR ORAL IMPLANTS 

• Biocompatibility 

• Corrosion resistance 

• Mechanical strength 

• Isoelasticity to the bone 
• Sterilizability 

• X-ray contrast 
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MATERIAL 
Compact 

bone 
Titanium Tantalum 

Al2O3 

ceramic 

Tensile 

Strength 

(N/ mm2) 

30-60 600-1000 930 300 

Modulus of 

Elasticity 

(103N/mm2) 

~ 20 120 180 350-400 

THE MECHANICAL PROPERTIES OF 

BIOMATERIALS II. 











CERAMICS WITH 

BIOMATERIAL PROPERTIES 

•  Alumina (Al2O3) 

• Circonium-oxide /Circonia/ 

•  Calcium-phosphate ceramics 

 



Circonia implants  

 



CERAMICS WITH BIOMATERIAL 

PROPERTIES 

• Alumina (Al2O3) 

• Circonium-oxide /Circonia/  

• Calcium-phosphate ceramics 



HA synthetic 

Interpore 

Osprovit 

Osteogen 

HA natural 

Bio-Oss 

Ossnative 

TCP 

Cerasorb 
TCP 

Cerasorb 

CHEMICAL COMPOSITION OF GRAFT MATERIALS 

Calcium-phosphates 

Calcium-carbonate 

BioCoral 

Bioglass ceramics Bioglass 

Biogran 

Polymers 

Bioplant HTR 

Calcium-phosphates 

HA 

natural 

Bio-Oss 

Ossnative 

HA 

synthetic 

Interpore 

Osprovit 

Osteogen 



THE CLINICAL USE OF 

CALCIUM-PHOSPHATE 

CERAMICS 

• Filling up bone defects 

• Augmentation 

• Surface coating of metal implants 





HYDROXILAPATITE 

(HA) 

(Pentacalciumphosphate) 

Ca5(PO4)3OH 

Ca : P = 5 : 3 

nonresorbable 

TRICALCIUMPHOSPHATE 

/TCP/ 

 

Ca3(PO4)2OH 

Ca : P = 3 : 2 

resorbable 

THE MOST WIDELY USED CALCIUM-

PHOSPHATE GRAFT MATERIALS 



            Bio-Oss®/xenogen/       Osteogen®,/synthetisch/ 

Interpore 200® /Korallinen/ Cerasorb®,/synthetisch/ 



The porosity of osteoconductive 

materials compared to bone 

BONE    70%-80% 

Bio-Oss    60% 

Osteogen    60% 

Interpore   16% 

HTR    —— 



Osteointegration of Bio-Oss 

Bone 

Bio-Oss 

The Bio-Oss® particles are 

integrated in the newly 

formed lamellar bone. 

Time: min. 6 months 

The matrix produced 

by Bio-Oss®, facilitates 

the ingrowth of blood 

vessels, and the 

migration of osteoblast 

cells. 

So develops the cell-rich 

woven /reticular/ bone. 

The highly porous 

Bio-Oss® ceramic 

stabilizes the 

coagulum 
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GBR = Guided Bone Regeneration 

  



Schematic 

illustration of 

GBR technique 



The intensity of growth of 

different tissues 

connective tissue  0,5 mm/day 

bone tissue    50 μm/day 



Materials used for barrier membrane 

techniques 

Nonresorbable 

          • Cellulose filters 

          • Polytetrafluoroethylene/e-PTFE/, Gore-Tex 

          • Titanium membranes 

Resorbable 

       • Collagen membranes 

          • Polylactic acid 

            Polyglycolic acid 

          • Calcium sulfate          



The use  of Gore-Tex® 

membran  





Materials used for barrier membrane 

techniques 

Nonresorbable 

          • Cellulose filters 

          • Polytetrafluoroethylene/e-PTFE/, Gore-Tex 

          • Titanium membranes 

Resorbable 

       • Collagen membranes 
          • Polylactic acid 

            Polyglycolic acid 

          • Calcium sulfate          



BIO-GIDE® MEMBRANE 

• Resorbable collagen 

• Two-layers 

   (dense, porous) 

• Slow resorption 

   (5-6 months) 



Surgical methods with the use of 

bone grafting materials 

• Lateral augmentation 



Implant 

+ 

bone graft + membrane 

6-7 months healing time 

Immediate implantation with 

bone replacement 



Lateral augmentation with 

simultaneous implant placement 



Lateral augmentation with simultaneous 

implant placement 

The integration of bone graft 



Lateral augmentation with simultaneous 

implant placement 
New bone formation, ready for implant prosthesis 



Immediate implantation 



after 6 months 



Late implantation after bone 

replacement 

bone graft + membrane 

6-8 month 

healing 

Implant placement 



Lateral augmentation 
Insufficient bone volume for implant placement 



Lateral augmentation 
Perforations of outer cortical layer 



Lateral augmentation 
The placement of bone graft and membrane 



Lateral augmentation 
The integration of bone graft 



Lateral augmentation 
Newly formed bone, implant placement 



Fixation of Bio-Gide membrane  with 

two layers  



Surgical methods with the use of 

bone graft materials 

• Lateral augmentation 

• Bone-splitting, bone  

   spreading 



Bone-splitting procedure 

Insufficient bone volume for implant 

placement 



Bone-splitting procedure 
The surgical technique of bone-splitting 



Bone-splitting procedure 

The placement of bone graft and membrane 



Bone-splitting procedure 

The osteointegration of grafting material 



Bone-splitting procedure 

Bone-healing, implant placement 





after 7 months  



Surgical methods with the use of 

bone graft materials 

• Lateral augmentation 

• Bone-splitting, bone-spreading 

• Sinus-lift, sinus elevation 





Sinus-lift procedure 



Sinus-lift procedure 
Completing lateral bone-window 





Sinus-lift procedure 
Preparation of sinus mucosa, with hinging the 

bone-window 



SINUS-LIFT PROCEDURE 
Preparation of sinus mucosa 



Sinus-lift procedure 
Placement of grafting material and the 

barrier membrane 



Sinus-lift procedure 
Osteointegration of the bone grafting 

material 



Sinus-lift procedure 
New bone formation, placement of implant 





THE CLINICAL USE OF 

CALCIUM-PHOSPHATE 

CERAMICS 

• Filling up bone defects 

• Augmentation 

• Surface coating of metal implants 





Nano-level hidroxilapatite coating of metalic implant 

◈ Introduction of NH surface 

NH 
Same as BA 

= Nano and Hydrophilic Surface 

1. Nano-Coated Apatite 2. Hydrophilic 

Differ from BA (Upgraded) 

3 

NH SA 

1min after blood dipping 1min after blood dipping 

Apatite 

Thickness: 
10 nano-meter 

Ti 



BIOMATERIALS IN ORAL AND 

MAXILLOFACIAL SURGERY 

• Reconstructive biomaterials 

• Suture materials 

• Tissue adhesives 

• Hemostatic agents 



SUTURE MATERIALS 

BIOLOGIC 

Base 
SYNTHETIC 

RESORBABLE 

• Catgut 

• Crom-Catgut 

• Polyglicol sav 

  (Dexon) 

• Polyglactin 

  (Vicryl) 

NON 

RESORBABLE 

• Silk 

• Linen 

• Nylon 

• Dacron 

  (Mersilene) 

• Polypropilen  

  (Prolen) 





BIOMATERIALS IN ORAL AND 

MAXILLOFACIAL SURGERY 

• Reconstructive biomaterials 

• Suture materials 

• Tissue adhesives 

• Hemostatic agents 



Tissue adhesives in oral surgery 

• Epoxy resins 

• Polyurethanes 

• Cyanoacrylates 



BIOMATERIALS IN ORAL AND 

MAXILLOFACIAL SURGERY 

• Reconstructive biomaterials 

• Suture materials 

• Tissue adhesives 

• Hemostatic agents 



Hemostatic agents used in the oral 

surgery 

• Gelatin foam (Gelfoam) 

• Fibrin sponge (Fibrostan) 

• Cellulose (Oxycel, Surgicel) 



Succesful preparation for the 

final exam of oral surgery 


