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Synithetic bytdroxyapatite is often used for simula-
tioni studies of adsorption of Streptoc occus min tans
andic other oral bacteria. F ffects of chIemical treat-
niienitS of l ydro xvapatites on the adsorption of S.
mutanis iasve been reported (O'Brien ct al., J Dent
Rse Sept 1978; Mclntvre it a., .J IDent Res 57,
Special Issue A, 178, 1978). lhe amount of bac-
terina adsorbedi by a knoxvn xveight of chemically
treated hydroxyapatite is influenced by the surface

area of the hydroxyapatite powder. A practical
imiethod of detecting gross changes in surface area
is by examining the surface morphologies of the
chemically treated hydroxyapatite powder using
scanning electron microscopy.

Hydroxyapatite powders* (15 mg) were treated
with 0.5 ml of one of the following chemical solu-
tions: 0.2% chlorhexidine gluconatet; 2% dextran
(molecular weight 40,000) , 0.2 M Nab§; 0.005 M
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Fi s. I-S.-Scanning electron micrographs of hydroxyapatite treated with 1) chlorhexidine gluconate,
2) dextrua, 3) (distilled svater, 4) NalF, 5) tetradecylamine acetate.
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tetradecylamine acetate', and distilled water as a
control. Plrocedures for chemical treatments and
S. mu tans adsorption have been previously de-
scribed (O'Brien et a., op. cit ).

The surfaces of the chemically-treated hydroxy-
apatite powders, without S. mutans adsorptioni,
were studied by scanning electron microscopy. The
powders were dried, coated with gold by vapor
deposition and examined in a scanninig electron
microscope¶ .

The number of S. mtutans organismiis (x108)
adsorbed by 1 mg of chemically-treated hydroxy-
apatite were (standard deviations in parentheses):
chlorhexidine gluconate, 2.90 (1.19); dextran,
3.56 (0.45): distilled water, 4.35 (0.88); NaF, 6.87
(0.40); and tetradecylamine acetate, 7.23 (0.43).
The corresponding scanning electron micrographs
of the chemically-treated hydroxyapatite are
shown in Figures 1 through 5, respectively. The
results showed decreases in adsorption of S.
m2utans on hydroxyapatite treated with chlorhexi-
dine gluconate or dextran xhen compared with
treatments with distilled water. Scanning electron

-Eastman Organiic Chemicals, Rochester, NY,
USA
11International Scientific Instruments, Inc., Mouni-
tain View, CA, USA

microscopy of these treated powders showed no
detectable change in surface morphology (Fig.
1-3); the hydroxyapatites were in platelet form.
Hlowever, wheni hydroxyapatite powders were
treated with Na1 or tetradecylamine acetate, ad-
sorption of S. mutans increased by 587 and 667,
respectively, compared with hydroxyapatite pow-
ders treated with distilled water. Corresponiding
scanlning electron micrographs of the treated pow-
ders showed observable changes in surface mor-
phology. Hydroxyapatite powders treatecd with
Nab (I ig. 4) contained smaller gran-ular particles
in addition to platelets. These granules were
absent in hydroxyapatite treated with distilled
water. The process reduced the average particle
size and increased the number of particles, result-
ing in an increase in the surface area available for
S. mutans adsorption. Treatment of hydroxyapa-
tite by tetradecylamine acetate resulted in small
tneedle-like projections on the surface. This change
in surface morphology would also result in an in-
crease in surface area and ani increase in S. mu tans
adsorption. Thus, observable changes in surface
morphologies of chemically-treated hydroxyapatite
would influence quantitative bacterial adsorption
experiments.
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