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THE PHYSICAL PROPERTIES AND HEALING EFFECT OF CALCIUM
SULFATE-HYDROXYAPATITE COMPOUND ON ROOT PERFORATION

Seung-Jong Lee* - Kyoung-Nam Kim**

*Yonser University, Department of Conservative Dentistry
**Yonsei Untversity, Department of Dental Materials

Treatment of root perforation elicits special considerations due to its blood-contaminated
circumstances. It is known that conventional dental restorative materials are all leaking.
Calcium sulfate is the material which react with water to become chemically set. This
study, therefore, was performed to develop a new compound containing calcium sulfate
and to evaluate its physical and biological characteristics. Three materials were used, IRM,
calcium sulfate, calcium sulfate-hydroxyapatite compound. The composition of the calcium
sulfate-hydroxyapatite compound was basically 50 % of calcium sulfate and 50% of hydroxya-
patite mixed with guajacol. The materials were mixed in conventional way and underwent
four physical test procedures, setting time, solubility test, compressive strength, and marginal
leakage test. All materials were evaluated under the scanning electron microscope to exa-
mine the marginal sealing ability. Animal experiment was also performed to test the mate-
rials’ tissue response. Twenty-four dog’s premolars were tested with either furcation perfo-
rations or apical retro-fillings. From the results, we found that calcium sulfate possess
the good marginal sealing ability. However, calcium sulfate creates many voids which is
caused by crystal thrusting action when it reacts with water. It seemed that the voids
caused disintegration of the material which eventually lead to tissue reaction. By compoun-
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ding calcium sulfate and hydroxyapatite, we were able to obtain the better physical properties
but it showed larger marginal gap between the material and the root surface. Within the
six weeks observation period, both IRM and calcium sulfate-hydroxyapatite compound sho-
wed good tissue responses in animal experiment. It is concluded that calcium sulfate would
be the material of choice in root perforation repair, but the physical property needs to

be further improved.
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1) IRM

2) Calcium sulfate®} 424 g

3) Calcium sulfate-hydroxyapatite E¥E&
(©]3} hydroxyapatite &3HE)

Hydroxyapatite E¥E9 742 71& hyd-
roxyapatite T#ZHAIHE (Finapec®, Kyo-
cera Co. Japan)$} calcium sulfate® &3+

Fefoltt.

Powder:
Hydroxy-apatite 25%
Calcium sulfate 50 %
Magnesium oxide 10%
Bismuth subcarbonate 12.5%
71e}k 2.5%
Liquid:
Guaiacol 50%
Rosin 20%
Eucalyptus oil 15%
71e} 15%
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¥ 2-1. Initial and final setting time (min)

materials Initial Final
IRM 9.14+ 0.26 12.35+ 0.46
Calcium sulfate 2.34+ 0.28 4.05+ 0.55
Hydroxyapatite 3= 92.46+ 0.29 122.25+ 10.52

Table 2-2. Mean weight (g) of specimens and standard deviation

Time IRM Calcium sulfate* hydroxyapatite &3H&*

1 day 0.3211+ 0.0067 0.1651+ 0.0098 0.2706+ 0.0033
7 day 0.3158+ 0.0082 0.0913+ 0.0133 0.2312-+ 0.0045

Table 2-3. Means of compressive strength (N/mm?)

IRM Calcium sulfate hydroxyapatite Eg&

strength *30.51+ 8.99 1140+ 3.95 1349+ 2.21

Table 2-4. degree of dye penetration(mm)

IRM Calcium sulfate hydroxyapatite 3%

dye penetration *2.8+ 1.9 12+11 15+ 1.2
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Fig 1.

Fig 2.
Fig 3.

Fig 4.

Fig 6.

Fig 7.

Fig 8.
Fig 9.

Fig 10.
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Scanning Electron Microscopic view of IRM. Left, X200 and rigth, X1,000. The width
of gap measured about 15 microns.

Scanning Electron Microscopic view of calcium sulfate, at X70.

X 300 magnification of the same specimen in Fig 2. The interface of the material and
dentin seems to be intimately adhered. Note that there are many voids inside the material.
Scanning Electron Microscopic view of calcium sulfate-hydroxyapatite compound at X400.
The gap measured about 7.5 microns.

. Furcation of IRM, X40. Severe inflammation can be seen in area where over-extrusion

of the material took place.

Apex of IRM, X40. Well lined periodontal ligament with nicely regenerated alveolar bone
is observed.

Furcation of calcium sulfate, X 100. Barrier-like mineralized tissue was grown underneath
the furcation repair. Underlying connective tissue contains many newly formed blood ves-
sels and fibroblasts.

Apex of calcium sulfate, X40. Moderate inflammation is observed with granulomatous
tissue.

Furcation of calcium sulfate-hydroxyapatite compound, X40. None to mild inflammation
with overlying epithelial infiltration is observed.

Apex of calcium sulfate-hydroxyapatite compound, X40. Well lined periodontal ligament
with nicely regenerated alveolar bone can be seen.
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