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Abstract. Previous in vivo studies suggested that a high substratum surface free
energy (s.f.e.) and an increased surface roughness facilitate the supragingival
plaque accumulation. It is the aim of this clinical trial to explore the "relative"
effect of a combination of these surface characteristics on plaque growth. 2 strips,
one made of Iluorethylenepropylene (FEP) and the other made of cellulose acetate
(CA) (polymers with surface free energies of 20 and 58 erg/cm\ respectively)
were stuck to the labial surface of the central incisors of 16 volunteers. Half the
surface of each strip was smooth (Ra + 0.1 iim) and the other half was rough
(Ra + 2.2 pm). The undisturbed plaque formation on these strips was followed
over a period of 6 days. The plaque extension at day 3 and 6 was scored planime-
trically from color slides. Finally, of 6 subjects samples were taken from the strips
as well as from a neighbouring smooth tooth surface (s.f.e. 88 erg/cm ;̂ Ra + 0.14
pm). These samples were analysed with a light microscope to score the proportion
of coccoid cells, and small, medium, and large rods or fusiform bacteria. At
day 3, a significant difference in plaque accumulation was only obtained when a
rough surface was compared with a smooth surface. However, at day 6, significantly
less plaque was recorded on FEP smooth (19.4%) when compared with CA
smooth (39.5%), Between FEP rough (96.8%) and CA rough (98.2%), no signifi-
cant difference appeared. The latter were of course significantly higher than the
scores of the smooth surfaces. Small differences in bacterial cornposition appeared:
the highest % of coccoid cells was observed on FEP smooth (86.2%) and the
lowest % on FEP rough (78.5%) and CA rough (82.8%). The results of this study
suggested that the influence of the surface roughness on plaque accumulation
and plaque composition is more prominent than the influence of the surface
free energy.

Key vi/ords: bacteria; oral microflora; bacterial
adhesion; surface properties; surface free en-
ergy; surface roughness; dental plaque.
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There is general agreement that the pri-
mary cause of gingivitis, periodontitis
and caries is bacterial activity (Loe et
al. 1965, Loesche et al. 1985, Newbrun
1983). Although these infections are ex-
plained by specific plaque theories, to
date, the removal of all microbial de-
posits from the tooth remains essential
in the prevention of these infections
(Axelsson & Lindhe 1981). However,
the bacterial recolonisation of a cleaned

tooth surface occurs rapidly (Brecx et
al. 1983, Berthold 1979, Quirynen &
Van Steenberghe 1989). This explains
the increased interest in factors which
could interfere with normal bacterial
adhesion.

Previous studies suggested an associ-
ation between the substratum surface
free energy and bacterial adhesion not
only in vitro (Uyen et al. 1985, Busscher
et al. 1986a) but also in vivo (Weerkamp

et al. 1989, Quirynen et al. 1989). Qther
studies (Mierau 1984, Quirynen 1986,
El-Abiad 1986) proved a positive corre-
lation between the plaque growth rate
and the roughness of the tooth surface.

The purpose of this clinical study was
to explore the "relative" effect of the
surface free energy and the surface
roughness (separated and in combi-
nation) on early plaque formation and
its composition.
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Material and Methods
Experimental design

This clinical trial was designed as a split-
mouth, double-blind study in which the
plaque formation was followed longitu-
dinally on 2 materials: fluorethylene-
propylene (FEP) and cellulose acetate
(CA) with a low and intermediate sur-
face free etiergy (s.f.e.), respectively.
From these materials, strips were made
which were stuck on the labial surface
of natural teeth. Moreover, the strips
were divided transversely into 2 halves;
the first half remained smooth and the
other half was roughened by sandblas-
ting with quartz particles of 250 nm for
15 to 30 s.

14 days prior to the experiment, all
participants received professional tooth
cleaning and were instructed to perform
optimal oral hygiene to produce a high
standard of gingival health, namely a
mean sulcus bleeding index (Miihle-
mann & Son 1971) less than 0.3.

Prior to the clinical trial, all teeth
were cleaned by means of a toothbrush
and toothpicks. Plaque removal was
carefully controlled by the use of a 0.5%
aqueous neutral red solution (Merck,
Darmstadt, West Germany), which is
known to have no antibacterial effect
(Morganstein & Ribbons 1969). Re-
maining plaque was removed with hand
instruments. This procedure was re-
peated until complete plaque removal
was achieved. Subsequently, the labial
surfaces of the upper front teeth were
polished for 30 s with a paste made
of water and pumice. Any remaining
polishing paste was removed by excess-
ive rinsing.

The labial surfaces of the upper cen-
tral incisors were provided with a strip,
one tooth receiving FEP and the other
CA. The location of each material was
changed randomly within the subjects.
These strips were stuck to the tooth sur-
face by means of a cyanoacrylate glue
(Histoacryl, B. Braun, Melsungen AG,
West Germany). The lips were kept
away with spring retractors, and the
examiner wore gloves to avoid any con-
tamination of the strips during place-
ment. Strips (2-3 mm by 4-6 mm) were
centered and placed ±0.5 mm subgingi-
vally. To ease the subgingival instal-
lation of the strips, the gingival pockets
were widened slightly by means of den-
tal floss.

Since one half of each strip was
roughened too, this procedure enabled
a comparison of 4 different surfaces

within the same subject and in the same
conditions: a surface with low s.f.e. and
smooth (FEP smooth); a surface with
higher s.f.e. and smooth (CA smooth);
a surface with low s.f.e. and rough (FEP
rough) and; a surface with higher s.f.e.
and rough (CA rough).

During a 6-day period, the subjects
had to refrain from any oral hygiene
procedure and the undisturbed plaque
accumulation was followed on the
above-mentioned surfaces. The pres-
ence of plaque was recorded at zero time
and after 3, and 6 days. At each visit,
reproducible color slides were made
after plaque disclosure with 0.5% neu-
tral red. The area of plaque was calcu-
lated planimetrically from these color
slides. To increase the reproducibility of
this procedure, the precautions stated in
a previous study (Quirynen et al. 1985)
were followed strictly.

Subjects

16 healthy dental students participated
in the study. None of the participants
used mouthrinses, or had taken anti-
biotics in the year preceding the experi-
ment. During the study, none of them
wore any orthodontic or prosthetic de-
vice. There were no signs of periodontal
breakdown or mouth-breathing.

Moreover, the selected teeth fulfilled
the following criteria: no carious lesions
or restorations, no enamel defects, no
crowding of the teeth, a normally
shaped dental arch, and very smooth
surfaces. 4 of the 16 subjects lost 1 or 2
strips. They were withdrawn from the
study.

Calculation of s.f,e.

For the examination of the s.f.e. of the
investigated materials, contact angles
were measured in vitro with water,
water/n-propanol mixtures, and a-bro-
monaphthalene employing the sessile
drop method (de Jong et al. 1982). Sub-
sequently, s.f.e. were calculated by least-

square fitting of the measured contact
angle data to the geometric mean equa-
tion, with spreading pressures taken
into account (Busscher et al. 1986b).
For FEP and CA, the s.f.e. were 20 and
58 erg/cm-, respectively. The s.f.e. of
ground and polished human enamel is
88 erg/cnr (Van Pelt et al. 1983).

Measurement of the surface roughness

For the examination of the surface
roughness pattern, a Perthometer C5D
(Perthen, West Germany) was used. As
illustrated in Table 1, cotnparable
roughness values were observed for
smooth and rough surfaces of both ma-
terials. The scores of the smooth sur-
faces are comparable with those of
smooth natural teeth (Ra±O. 14 /;m,
Kemp 1988).

Planimetrical plaque area analysis

After enlargement of the color slides
up to 25 X natural size, drawings were
made of the outline of the strip, the
border between rough and smooth site,
the gingival margin, and the area cover-
ed with plaque. Since the plaque growth
at the edge of the strip could be influ-
enced by the presence of remaining glue
or by a rough border between tooth
surface and strip, only the central parts
of the strips were used. Therefore, for
each strip, a rectangular region with the
same ditnension was selected for the
plaque examination. Special attention
was paid to the fact that this region was
kept at a minimal distance of 1 mm
from each margin, and that its location
was identical for the 4 surfaces. The
presence of plaque was calculated by
means of a planimeter (HAFF 15,
GMBH Pfronten, West Germany) as a
% of the total selected area in a double-
blind set-up. Based on the red dye inten-
sity, a difference was made between
areas with thich plaque (red) and with
thin plaque (pinkish red).

Table I. The surface roughness examination on the four investigated surfaces

Substrata Rz Rniax R p (/(111) Ra

FEP smooth
CA smooth

FEP rough
CA rough

0.75 ±0.03
0.70 + 0.01

15.20 + 2.50
12.70 + 0.90

1.21+0.04
0.73 ±0.02

16.90±0.60
I5.00±1.20

0.57±0.00
0.39 ±0.02

8.80±1.70
7.20 + 0.90

0.09 ±0.00
0.12±0.00

2.31 ±0.26
2.01+0.09

±denotes S.D.
Rz = average depth, Rniax = deepest depth, Rp = vertical distanee between highest point and
centre line, Ra = average absolute distance trom centre line, n = number of samples (per sample
5 observations).
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Microscopical piaque analysis

At day 6, samples were taken from the
strips of 6 subjects. These samples were
carefully spread on a microscope slide
with a periodontal probe in a drop of
sterile water. Afterwards, a gram stain-
ing was performed.

From each half of a strip, 2 samples
were taken, 1 from the cervical part and
1 from the incisal part. Moreover, from
a neighbouring smooth tooth surface, 2
samples of a 6-day old plaque were
taken at comparable locations. These
samples served as control. Thus per sub-
ject, a total of 10 samples was analysed.

In a light microscope (Laborlux, Le-
itz, Wetzlar, West Germany) at magnifi-
cation X 1200, the proportions of coc-
coid cells, and small, medium and large
rods or fusiform bacteria were calcu-
lated. Per microscope slide, 3 regions,
randomly selected, were analysed and
for each region around 100 organisms
were recorded. This part of the study
was also performed as a blind investiga-
tion, since the investigator did not know
the origin of the sample.

Statistical analysis

To examine whether the surface prop-
erty could influence the in vivo plaque
accumulation, for each test day, an
analysis of variance was performed with
plaque growth as dependent variable,
(plaque expressed as thick plaque or as
the sum of thick and thin plaque), with
the 4 different surfaces as treatment and
with the person as block factor (Proc
GLM procedure in S.A.S.). Moreover,
the Duncan multiple range test was used
to detect differences between the 4 sur-
faces.

Results
Piaque extension

The influence of the surface roughness
and the surface free energy on the
plaque accumulation is shown in Fig. 1.

After 3 days of undisturbed plaque
formation (Table 2), comparable
amounts of plaque (expressed in thick
plaque or in the sum of thick and thin
plaque) were found for the 2 smooth
surfaces and also for the 2 rough sur-
faces. However, a comparison between
rough and smooth sites always led to
significant differences.

After 6 days, more significant differ-
ences appeared (Table 3). The least
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Fig. 1. Mean plaque scores («= 12) for the 4
different surfaces at days 3 and 6. A differen-
tiation is made between thick and thin
plaque. Fs = FEP smooth, Cs = CA smooth,
Fr = FEP rough, Cr = CA rough.

Table 2. The influence of the surface free
energy and Ihe surface roughness on the
pUique extension after 3 days

Thick plaque
The Duncan multiple range test

Mean Duncan
Surface plaque area grouping

FEP smooth

CA smooth
FEP rough

CA rough

13.750

18.625
75.158

85.842

A*
A
A
B
B
B

Analysis of variance
Source
person
surface properties

Tolcil plaque

The Duncar

DF

11
3

1 multiple
Mean

Surface plaque area

Pr>F

0.0079
0.0001

range test
Duncan
grouping

FEP smooth

CA smooth
FEP rough

CA rough

Source

14.725

21.333
96.725

97.200

Analysis of variance
DF

A*
A
A
B
B
B

Pr>F

person
surface properties

11
3

0.0044
0.0001

* Means with the same letter are not signifi-
cantly different at a level of significance a =
0.05.
Indicated are: a Duncan multiple range test
to detect differences in plaque accumulation
on the 4 surfaces (n= 12); an analysis of vari-
ance with the plaque score as dependent vari-
able, with the 4 surfaces as surface properties
and with person as block factor.

Table 3. The influence of the surface free
energy and the surface roughness on the
plaque extension after 6 days

Thick plaque
The Duncan multiple range test

Mean Duncan
Surface plaque area grouping

FFP smooth
CA smooth
FFP rough

CA rough

Source

16.200
35.775
79.525

97.842

AT
B

c
c
c

A*
B
C

Analysis of variance
DF Pr>F

person
surface properties

II
3

0.0086
0.0001

Total plaque
The Duncan multiple range test

Mean Duncan
Surface plaque area grouping

FEP smooth
CA smooth
FEP rough

CA roueh

19.383
39.492
96.750

98.233

At
B
C
C

c

A*
B
C
C
C

Source
Analysis of variance

DF Pr>F

person
surface properties

II
3

0.0091
0.0001

t Means with the same letter are not signifi-
cantly different at a level of significance a =
0.05
* Means with the same letter are not signifi-
cantly different at a level of significance a =
0.10.
Indicated are: a Duncan multiple range test
to detect differences in plaque accumulation
on the 4 surfaces (n= 12); an analysis of vari-
ance with the plaque score as dependent vari-
able, with the 4 surfaces as surface properties
and with person as block factor.

amount of plaque was recorded on FEP
smooth. Significantly more plaque was
found on CA smooth. For the rough
surfaces, significantly higher scores
were obtained. A difference between
FEP rough and CA rough was only
reached if the level of significance was
increased up to 0.1 and only when thick
plaque was taken into account.

The influence of the surface rough-
ness on plaque formation is also illus-
trated by Fig. 2, indicating a thin section
through the rough and smooth part of
an FEP and a CA strip. In addition to
an increased plaque area, an increased
plaque height was also observed on the
rough surfaces.
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D

Fig. 2. Microscopical pictures from 2 /im thick sections (perpendicular to the long axis) through a FEP and a CA strip with a 6-day-old
plaque. The speciments were dehydrated, fixated and embedded in Technovit 7100 (Kulzcr, Friedrichsdorf, West Germany), Bar: 5 /;m. A:
FEP smooth, B: FEP rough, C: CA smooth, D; CA rough, >-= location of strip,-»• = embedding media.



142 Quirynen et al.

Table 4. The influence of the surface roughness and
of the plaque

Surface

Incisal half
FEP smooth*
CA smooth
E smooth
FEP rough
CA rough

Cervical half
FEP smooth
CA smooth
E smooth
FEP rough
CA rough

% coccoid
cells

88.3±10.7**
90.6±5.3
82.9 ±13.1
84.0 ±7.4

91.5±7.2
91.6 + 4.7
91.0 + 5.3
86.7 ±7.7
87.1 ±4.9

"%

small

9.2±8.4
6.8±4.8

12.1±9.4
10.8±3.3

4.8 ±4.5
5.3±4.1
6.7±4.3
7.4±4.3
8.0±3.1

the surface free energy on the composition

rods and/or fusiform bacteria"

medium

2.2±2.I
2.1 ±0.7
4.3 ±4.9
3.7 ±4.2

3.1±3.2
3.0±1.5
1.7+ 1.1
4.7±3.1
4.0±3.6

large

0.3±0.2
O.5±0.9
0.7±0.9
1.5 ±2.0

0.6±0.6
0.2±0.3
0.7±0.5
1.2±1.4
1.0±1.0

* Bacteria present in only 1 subject.
** Mean from 5 subjects and standard deviation.
Indicated are: the relative % of: coccoid cells, small rods or small fusiform bacteria, media
rods or medium fusiform bacteria, and large rods or large fusiform bacteria. (E denotes
enamel surface = control site).

Composition of plaque

The results of the light microscopical
examination of the 6-day-old supragin-
gival plaque on the different surfaces
are illustrated in Table 4. Since the bac-
terial plaque of one of the subjects for
more than 50% was composed of non-
coccoid cells, which is clearly different
frotn the other 5 subjects, the results of
this subject were withdrawn.

On the rough sites, a more mature
plaque was observed, indicated by fewer
cocci and a higher proportion of rod-
shaped bacteria. Minor differences were
observed between the cervical and inci-
sal parts of the strips. The differences
between the materials with a compar-
able roughness or between incisal and
cervical halves of the tooth were incon-
clusive.

Discussion

The results of this study prove a clear
association between plaque accumu-
lation on the one hand and both the
substratum surface free energy and the
substratum surface roughness on the
other. This is in accordance with pre-
vious studies (Glantz 1969, Mierau
1984, Quirynen 1986, Quirynen et al.
1989). Moreover, this study suggests
that the surface roughness is a more
prominent factor than the s.f.e. in the
determination of the plaque forrnation
and composition.

There are 2 explanations for the re-
duced plaque formation on surfaces
with a low s.f.e.: (i) the lower binding

force between bacteria and low-ener-
getic surface; (ii) the selectivity in the
bacterial adhesion. The first statement
is based on the in vitro study of Van
Pelt et al. (1985) which illustrated that
the solid s.f.e. was directly related to the
binding force of bacteria rather than to
the nutnber of bacteria per surface area,
and oti an in vivo study of Quirynen et
al. (1989) who found a weak binding of
dental plaque on surfaces with a low
s.f.e. These studies are also in accord-
ance with Fletcher & Baier (1984), who
showed that green alga were easier to
remove from surfaces with a low s.f.e.
than with a high s.f.e., and with Crisp
et al. (1985) who concluded that the
force of adhesion of mussel byssus pads
was a function of the substrata s.f.e.
The 2nd statement is based on the for-
mula of Absolotn et al. (1983), in which
the interfacial free energy of adhesion
was correlated with the solid-bacterium
interfacial free energy, the solid-liquid
interfacial free energy, and the bacter-
ium-liquid interfacial free etiergy. Based
on this formula, in vitro studies (Bus-
scher et al. 1984, Uyen et al. 1985)
showed that bacteria with a low s.f.e.
adhered in the highest numbers to low-
energy solids, whereas bacteria with a
high s.f.e. adhered better to high-energy
solids. Because 80% of the early bac-
terial plaque in rnan consists of the
Streptococcus sanguis, VeilloneUa parvu-
ki and in lower concentration S. mitts
(Syed & Loesche 1978) from which the
first two have a high s.f.e. (Weerkamp
et al. 1989), the reduced plaque growth
on FEP in cornparison to CA could be
expected.

When different substrata were ex-
posed to the oral cavities of beagle dogs,
it was noticed that the pellicle formed
markedly affected the substratum s.f.e.;
low s.f.e. values increased, whereas
higher values decreased (Van Dijk et al.
1987, 1988). However, the study of Qtii-
rynen et al. (1989) and the results from
the study of Van Dijk et al. (1987) sug-
gest that the original substratum s.f.e.
retains an influence on bacterial ad-
hesion. This phenomenon was noticed
previously in vitro by Schakenraad et
al. (1986) for the adhesion of human
fibroblasts to serurn-coated substrata;
by Dexter & Lucas (1985) for bacterial
adhesion to an adsorbed multi-compo-
nent organic layer; and by Pratt-
Terpstra et al. (1987) for bacterial ad-
hesion to albumin-coated surfaces.
Possible explanations for this finding
are: (i) the fact that the adsorbed pellicle
itself provides a mean of information
transferral that could be due to differ-
ences in the molecular composition of
the adsorbed protein layers, differences
in the conformation of adsorbed mole-
cules, differences in the time constants
of the adsorption process, or a combi-
nation of the above-mentioned possi-
bilities (Dexter 1979); (ii) differences in
the amount of adsorbed molecules; (iii)
differences in the surface coverage, i.e.,
the presence of either a continuous film
or a patch-work pattern (Hlady et al.
1986). The exact s.f.e. values for the
different materials after being coated
with saliva have not been mentioned
in the present work since these scores
depend on too tiiany methodological
factors, such as rinsing before strip re-
moval, duration of coating, type of
coating, contamination with bacteria,
degree of dehydration, etc.

The infiuence of the surface rough-
ness on plaque accutnulation is not yet
well documented. Since the initial bac-
terial adhesion is supposed to pass
through a phase with a "weak and re-
versible" binding before an irreversible
binding is established (Carlsson 1983),
it seems acceptable that this change oc-
curs preferentially in the niches of sur-
face irregularities where the micro-or-
ganisms are protected against mechan-
ical shear, in contrast to a smooth
surface where they constantly have to
resist rernoval forces. This explanation
is, e.g., supported by Lie's observations
(1979) which suggested that the early
plaque accumulation starts from pits
and grooves from where the bacteria
subsequently spread over the tooth sur-
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face. A second explanation for the in-
creased plaque growth on rough sur-
faces is simply the fact that due to the
roughness, the available surface area in-
creases with a factor x 2 to x 3 which
can facilitate bacterial adhesion. In the
dental lilerature, there is still a contra-
diction concerning the exact relation be-
tween plaque accumulation and the
roughness of the surface. The fact that
more plaque was recorded on a rough
surface was explained by quicker plaque
accumulation or by more difficult re-
moval of this plaque. The results of this
study clearly illustrate that on rough
surfaces, in comparison with smooth,
the rate of bacterial colonisation clearly
increases.

Because the bacterial recolonisation
on rough surfaces is facilitated, the es-
tablishment of a more mature plaque on
such surfaces could occur more rapidly.
This is a logical explanation for a lower
% of coccoid cells on the rough sur-
faces. Although an in vivo microbio-
logical study already demonstrated an
influence of the s.f.e. on the bacterial
adhesion (Weerkamp et al. 1989), the
present study could not establish im-
portant differences in plaque compo-
sition. This is not surprising, since the
previously observed changes were main-
ly within the streptococcal group and
therefore not microscopically discern-
able. However, if the proportion of rods
is taken as an indication of periodonto-
pathic potential, it is important to note
that the plaque on the FEP surface,
which was clearly less voluminous in
comparison with CA or Enamel (Quiry-
nen et al. 1989), seems not more patho-
logic than the plaque on natural teeth.
Moreover, in a previous study (Weer-
kamp et al. 1989), plaque on FEP did
not contain an increased proportion of
cariogenic bacteria.

In summary, it is concluded that a
surface with a low s.f.e. and a low sur-
face roughness clearly can delay plaque
accumulation in vivo and that the influ-
ence of the surface roughness on plaque
accumulation is more important than
that of the surface free energy.

Zusammenfassung

Der Einflussfreier Oberflachenenergie und der
Oberflaclienraiiheil auf die friihe Piaque-
bi/diiiig. Eine in vivo Sludie am Menschen
hi Iriiheren in vivo Studien wurde geiiussert,
dass die hohc frcic Obcrnachcncncrgic cincs
Substrates (s.f.e. = surface free energy) und
die hohe Oberflachenniuheit, der supragingi-
valen Plaqueaiisammlung Vorschub leislct.
Ziel dieses klinischen Versuches ist es, die
relative Bedculung eiiicr Kombination sol-
dier Obernaehencharaklcrislika fur Plaque-
anlagerungen zu untersuchen. Zwei Slreifen,
der eine aus Fluoriilliylenpropylen (FEP) und
der andere aus Zelluloseazelal (CA) (Polyme-
re mil einer freien Oberilachenenergie 20 und
58 erg/cnr, in angegebener Reihenfolge) wur-
de an der labialen Oberflache der mittleren
Schneidezahne von 16 freiwilligen Probanden
befestigt. Die Hiilfte der Oberflache eines je-
den Strcilens war glatl (Ra + 0.1 /mi) und die
andere Halfle war rauh (Ra±2.2 //m). 6 Tagc
lang wurde die ungeslorle Plaqueanlagerung
an diese Teststreifen beobachtet. Auf Farb-
aufnahmen wurde sodann die Ausdehnung
des Plaquebelages am 3. und 6. Versuchstage
ausgemessen. Schliesslich wurden an den
Streifen von 6 Probanden, wie auch von einer
ilirer benaehbarlen, glatlen Zalinobernachcn
(s.fe. 88 erg/cnr; Ra+ 0.14/nil). Slichproben
entnommen. Diese Slichproben wurden im
Lichtmikroskop analysierl um den Anteil
kokkoider Zellen und kleiner, mittlerer und
grosser Stabehen oder fusiformer Bakterien
zu bestiniinen. Am 3. Versuchstag lag hin-
siehtlich der Plaqueansammlung zwischen
den Entnahmeslellen nur dann ein signifikan-
ter Unterschied vor, wenn eine rauhe mit ei-
ner glallen Oberflache verglichen wurde. Am
Tage 6 wurden jedoeh an den FEP (Fluorii-
lhylen)-glatlen Streifen (19.4%) signifikanl
geringerc Plaquemcngen registriert als an den
CA (Zelluloseazelat)-glatten Streifen
(39.5%). Zwischen FEP rauh (96.8%) und
CA rauh (98.2%) ergab sich kein signifikan-
ter Unterschied. Die letztgenannten Werte la-
gcn selbslverslandlich signifikant holier als
die Messergebnisse an den glatten Oberfla-
chen. Hinsichllich der Zusammensetzung der
Bakterienllora lagen nur geringe Unterschie-
de vor. Der hochsle prozentuale Anleil kok-
koider Zellen wurde an FEP-glatten Slreifen
(86.2%) und der niedrigste an FEP-rauh
(78.5%) und CA-rauh (82.8%) gemessen. Die
Resullale dieser Studie legen nahe, dass die
Rauhigkeit fiir Anlagerung und Zusammen-
setzung der Plaque von grosserer Bedeutung
ist als die freie Oberflachenenergie.
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Resume

Influence de I'energie lihre el de la rugosite dc
surfaee sur la formation de la plaque dentaire.
Vne etude in vivo ehez I'humain
Des etudes in vivo anterieures onl suggerc
qu'une haute cnergie libre de surfaee (s.f.e.) et
une rugosile superieure de surface facilitaienl
I'aecumulalion de plaque dentaire supra-gin-

givale. Le but de la presenle etude a ete de
decouvir l'effet relatif de Fassociation de ces
caracteristiques de surface sur raccumulation
de plaque. Deux bandelettes. Tune de propy-
lene de nuorethyline (FEP) et l'autre d'aceta-
te de cellulose (CA) - polymeres ayanl une
energie libre de surfaee de 20 et 58 erg/cm-
respectivemenl - ont ete eollees au niveau de
la surface vestibulaire des incisives eenlrales
de 16 volontaires. La moitie de la surface de
chaque bandelette etait lisse (Ra + O.I //m)
tandis que Tautre etait rugeuse (Ra + 2.2 /;m).
La formation de la plaque dentaire sur ces
bandelettes a clc suivie pendant six jours.
L'etendue de la plaque a ete niesuree planime-
triquenienl a partir de diapositives couleur
aux jours 3 et 6. De plus, des cchantillons
provenant de six sujets ont ete preleves au
niveau des batidelettes ainsi que de la surface
lisse (s.fe. 88 erg/cm'; Ra + 0.14 //m) d'une
dent avoisinante. Ces echantillons ont etc
analyses a Faide d'un microscope optique
pour evaluer la proportion de cellules eocoi-
des et de petits, moyens el grands batontiets
et lusiformes. Au jour 3 une difference signifi-
cative d'accumulation de plaque n'etait Irou-
vee qu'entre une surface rugeuse et une lisse.
Cependant, au jour 6, significativemenl
nioins de plaque etait visible au tiiveau des
bandelettes lisses FEP (19.4%) qu'au niveau
de celles lisses CA (39.5%). Entre les bande-
lettes rugeuses, aueune difference signillcati-
ve n'a ete relevee (FEP: 96.8%; CA: 98.2%).
De petiles differences sont apparues dans le
composition bacterienne: le pourcentage le
plus eleve de cellules coccoides etait observe
sur les surfaces FEP lisses (86.2%) et le tnoins
eleve sur les FHP (78.5%) et CA (82.8%)
rugeuses. Les rcsultats de la presente etude
suggcrcnt que l'infiuence de la rugosite de
la surface est plus importante que celle de
I'energie libre de surface sur Taccumulation
de la plaque dentaire supra-gingivale ainsi
que sur sa composition.
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