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Basic study of calcium phosphate cement used in oral implant therapy

fEf% SCE
Fumiaki HIGO

Abstract: Calcium phospate cements (CPC) are applied to a total hip arthroplasty using rigid body fixation on the

proximal femur and the implant in orthopedic surgery. We suggested that if these cements were to be used to fill in

the spaces surrounding dental implants, the unloaded period of the immediate implant could be shortened within a

few weeks. In this study, we investigated the mechanical strength of removal torque that was analyzed in femur

bones and histological observations when Biopex-R® was plugged in the gaps surrounding the dental implants. We

used a rabbit femur to evaluate the stability of the implants with Biopex-R®.

Results are as follows:

1. The removal torque was shown to be higher than 35 N « cm 1 week post-operation. This strength might be good

enough for the initial fixation of the implant.

2. Based on the histological observation, there was no connective tissue interface between Biopex-R® and the

original bone. It is suggested that Biopex-R® integrated directly to the original bone at an early stage.

3. Because inflammatory reactions were not observed 8 weeks post-operation, biocompatibility of Biopex-R® is

very good.

Keywords: calcium phospate cement, Biopex-R®, dental implants, removal torque
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Table 1 Composition of Biopex-R®

The Composition of Powder The Composition of Liquid

a-TCP Sodium Chondroitin Sulphate
TTCP Sodium Succinate

DCPD Sodium Hydrogen Sulfite
Hydroxyapatite Water

Magnesium Diphosphate

RECOMMENDED RECOMMENDED  MINIMUM MINIMUM AMOUNT
AMOUNT AMOUNT + WATER AMOUNT  + WATER

#:P<0.05
Fig. 1 The influence of water contamination on the
removal torque strength of implants in Biopex-R®

Results show mean values of 5 experiments = SD.
RECOMMENDED AMOUNT demonstrates the amount of
liquid recommended in the instructions which is the
optimum level of hardness in the CPC paste. It was mixed
from the cement powder and liquid in the proportion of 6 g
to 1.8 ml. MINIMUM AMOUNT demonstrates the amount
of liquid recommended in the instructions which gives a
higher level of hardness in the CPC paste. It was mixed
from the cement powder and liquid in the proportion of 6 g
to 1.7 ml. There was no significant difference when
comparing only the RECOMMENDED AMOUNT to the
MINIMUM AMOUNT + Water as determined by Fisher’s
PLSD test (* p< 0.05).
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Fig.3 Progressive change of removal torque strength
after post-operations

During follow up sessions, removal torque strength in each

group was measured at 1 to 12 weeks. Data plots represent

mean values.
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Fig.4 Comparison of the removal torque strength at

1 week post-operation
Results are expressed as mean £ SD: n= 8 in the
experimental group, n= 5 in the positive and negative
control groups. There were significant differences among
the three groups (* p< 0.05) as determined by Sheffe’s test.
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Fig.5 Comparison of the removal torque strength at

Fig.2 Tllustration of implant placement 2 week post-operation
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Fig.6 Comparison of the removal torque stre:
3 week post-operation
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Fig.7 Comparison of the removal torque stre
4 week post-operation
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Fig.8 Comparison of the removal torque strength at

8 week post-operation
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Fig.9 Comparison of the removal torque strength at

12 week post-operation
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Fig.10 Histological features at 1 week post-operation

Cross sections of the overview showed undecalcified ground
sections with basic fuchsin and methylene blue double stain.

Positive Control Negative Control Experiment

Fig.11 Histological features at 2 week post-operation

Positive Control Negative Control Experiment

Fig.12 Histological features at 3 week post-operation

Positive Control Negative Control Experiment

Fig.13 Histological features at 4 week post-operation
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Fig.14 Histological features at 8 week post-operation
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Fig.15 Histological features at 12 week post-operation
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Fig.16 Histopathological findings of H-E stained
decalcified section at 1 week post-operation

Magnification ( x 40)
|

200£m
Positive Control

Magnification ( x 100)

'!. r\\\l
", \
N
SR
20'0;_19,.

' 200um

Negative Control

200um

200um

Experiment

200pm

Fig.17 Histopathological findings of H-E stained
decalcified section at 2 week post-operation
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Fig.18 Histopathological findings of H-E stained
decalcified section at 3 week post-operation
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Fig.19 Histopathological findings of H-E stained
decalcified section at 4 week post-operation
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Fig.20 Histopathological findings of H-E stained
decalcified section at 8 week post-operation
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Fig.21 Histopathological findings of H-E stained
decalcified section at 12 week post-operation



