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Introduction
Spinal fusion: surgery to permanently connect two or 
more vertebra, eliminating motion between them



Natural Synthetic

GOLD STANDARD: autograft harvest 
from iliac crest

• Calcium phosphate
• Calcium sulphate
• Hydroxyapatite
• Tricalcium phosphospate
• Combinations

Properties: Osteoinduction, 
osteoconduction and osteogenesis

Properties : Osteoconduction

Limitations: bleeding, infection, nerve 
injury, chronic pain, increases cost & 
time of surgery

Advantages: No risk of disease 
transmission, unlimited supply  



Osteopaste : injectable self-
hardened synthetic bone cement

OSTEOPASTE

Tetra-calcium 
phosphate (TTCP) 

Tri-calcium 
phosphate

Limestone



Specific Objective

To compare new bone formation qualitatively by
undecalcified histology between Osteopaste, JectOS
and MIIG–X3 at different assessment periods



Methodology
ANIMAL ETHICAL APPROVAL – IIUM/IACUC Approval/2016/(9)(50)

ANIMAL STUDY

GROUP 1
Osteopaste

n = 12

MICROSCOPIC ASSESSMENT

Undecalcified hard tissue processing at 
6, 12 and 24 weeks

GROUP 4
No treatment

n = 3

GROUP 3
MIIG® 
n = 12

GROUP 2
JectOS
n = 12



Osteopaste powder mix with 

sterile distilled water
Osteopaste in 

paste form 

Ready for implantation

PREPARATION OF OSTEOPASTE 



ANIMAL SURGERY

Skin incision at tibia 

tuberosity 

Strip the muscle using  

periosteal elevator

Expose the proximal 

tibia using retractor

Drill CSD of 4.5 mm (width) 

X 9 mm (length)

Close the wound with 

skin suture 
Inject Osteopaste in the 

CSD





6 weeks 12 weeks 24 weeks

Magnification: 4X
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OP- Osteopaste
NB – New bone        OB – Osteoblast
O – Osteoid               M – Marrow cell
Original magnification, 10x

OSTEOPASTE
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JectOS

NB

NB

OB
O

JECTOS

NB – New bone
O – Osteoid
OB – Osteoblast
Original magnification, 10x

12



13

CS

O

NB

HC

NB – New bone
O – Osteoid
CS – Chondroblasts
HC – Hypertrophic chondrocytes
Original magnification, 10x

MIIG-X3
Zone of 
Ossification

Zone of 
Calcification 

Zone of 
Maturation and 
Hypertrophy 

Zone of 
Proliferation 

OB

13



Histological findings 

1. Osteopaste group 

CSD bridged at 12 weeks

2. JetOs group

CSD  wasn’t bridged at all assessment periods

3. MIIG –X3 group 

CSD bridged at 12 weeks







Autograft
+ 

Bone 
substitute 







Conclusion

Osteopaste has great potential as a bone substitute 
in a spinal fusion surgery 



Thank you


