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INTRODUCTION

Fluorosis enamel is a condition due to
Ingestion of excessive amounts of fluor which
can cause the change in tooth structure and
strength. Fluorosis can be found in 25 states of

USA, with the estimate of affected pog
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The space between Ca columns were placed by
two PO, ions on the hexagonal side.”** F ion
position on c-axis was higher than OH position.
Calderyn reported that OH position on c-axis
between %-%, while ion F position is % above

the Ca triangle™'.
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160 nm and width of 25 nm on the narroW™stte
and 40 nm on the width side. Each HA crystal is
arranged by apatite cell unit in lattice
arrangement of P and Ca, and also the lattice
arrangement of O and H.® Every cell unit of
apatite suggested ion Ca position on hexagonal
corner to formed calcium column. Ca position
Is perpendicular to c-axis. Ca position is also on

cell central canal which formed Ca triangles.
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enal 2d a decreasing

(Rt are  crystal hydroxyapatite in

Other research
luor in enamel

cell unit crystal

3s to determine the

el. Result of this research as
ementary data for the future research
according to nanostructure of apatite crystal in
scope of fluorosis enamel. Beside, this finding
suggest as basic contribution disparity
between of crystal structure in correlation
with the characteristic of enamel in

nanotechnology research.
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MATERIALS AND METHODS RESULTS
Specimen preparation General Aspect and Clinical Appearance

The specimens were divided into two groups: The human enamel used as control showed

normal human enamel as control (n = 1) and normal translucency with glossy creamy white

T e %

fluorosis human enamel (n = 7). Both groups el which remained after wiping and

were soaked in alcohol 70% for 24 hours snamel surface. The normal enamel
wrapped in ringer-cotton for s e smooth homogenous
enamel specimens were ' AppE ¢ »dla regular pattern.
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We carried out EDX/ EDS stu@ié

whether the degree of roughem

pits were frequently
3s and generated bands

~aed on the surface. The clinical

surfaces was dependent on the amount O

fluoride on the enamel. EDX/ EDS analysis was characteristic ~ appearance  of  fluorosis

carried out with backscattered emission, i- specimen 03 showed an alteration of the

Probe 380-450 pA, accelerating voltage 12 kV. enamel morphology. The entire surface

Wavelength is under 1000 mA. Result analysis showed an obvious opacity (chalky white) with

is Fluor percentage rate (%) EDX/ EDS

" standard.™

most of the outer enamel has disapeared and
the surrounding pits on the entire enamel
showed an opaque surface. Clinical
appearance of specimen 04 showed the loss of

almost of the entire surface which generated a
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change in tooth shape. Brownish discoloration  loss on the mesio-incisal area. Crack and
and a slight snowcapping of incical edges were  fissure were also displayed on the surface
also shown in these specimens. Opaque white particularly in specimen 03 and 04. Crack and
lines were frequently generated into two areas  fissure conditions, made tooth become two

of the tooth. irregular sections. In addition, some areas

Clinical characteristic appeas demonstrating no surface damage appeared

0 opaque and had entirely lost the

specimen 05 showed Ig

with  small whi cency of intact enamel. The area
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aspect ane

by SEM shown on FigUre

01
Surface Structure Determination by SEM/ EDX 0o
03
Crown surfaces of all fluorosis specimens 04
demonstrated surface damage, ranging from 05
. : 06
scattered small pits to partial loss of the 07
outermost enamel. Most of these areas i )
acquired dark-grey pigmentation. These Specimen 04 showed fluor

. Sy .
conditions were especially shown on specimen concentration of 22.20% with loss of enamel

03, 04, and 07 which shown the enamel was surface which changes the tooth shape. In

specimen 03, the fluor concentration was
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Fig. 1. SEM of all specimens (Magnification 20X)

Indonesian Journal of Dentistry 2009; 16(3): 155 - 162



Abdillah Imron Nasution; Harun Asyiq Gunawan; Sri Angky Soekanto;

15.3% with rough surface area and crack line
that rises from the pit. Pits from occlusal were
seen running across to the cervical and
The fluor
concentration on specimen 07 is 9.83%. SEM

changed the enamel shape.

showed rough and damage enamel sufface.
Fluor concentration on specimes
SEM showed rough s
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of the major part of the enamel as
demonstrate change of anatomical shape and
surface. This analysis is to have the picture of
surface and Fluor concentration on the surface
which loss of the major part of the enamel.
Table 2 demonstrates the Fluor concentration
level on damage enamel and was taking by

magnification 500 X. Results demonstrated

160

N/

Fluor rate on damage enamel was higher than

control/ normal.

The highest fluor
concentrations in all specimens schematically
showed on Table 2. SEM/ EDX have confirmed
gaps areas between enamel rods, and a
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sequent of

aprismatic zone was visible in some

tentration on damage
rface
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0 ive amounts of fluor which

Vhange of tooth structure and

SEM showed fluorosis enamel that

condition due to

were porous, rough and damage enamel
surface. Crack and fissure were also displayed
on the surface. The conditions had shown a
boundary that made tooth become two
These  phenomenon

had enhanced the

irregular  shapes.

suggested that fluor
porosity of enamel surface. Fejerskov®
reported, that SEM image of fluorosis enamel

surface showed pits and roughness area.

Indonesian Journal of Dentistry 2009; 16(3): 155 - 162



Surface structure study of crystal hydroxy-apatite from fluorosis ena mel

According to Wright, *° pits and roughness area  know, enamel is also uniquely composed of
occurred as a result of increased of fluor  extremely long and narrow crystals, packed
concentration level. Results of this study also  into parallel arrays called enamel rod, which
showed that fluor concentrations level on the  can form intricate interwoven pattern.16 Gaps

surface were higher than control with major  area between enamel rods will automatically

enerated irregular pattern and roughness on
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associated with fluor concentigtic

¥

enamel strength. Fluor cpg N

fluorosis enamel img Yo . .
| uor is 3.98 which

the enamel. T slectronegativity

matched with
Sanders’ th

ry reactive.™

egnal atomic

Sttled ena

fluorosis e its which

)N £
'cCtud
ding to Achi

is -0.8

g between™e

than norma ona apatite.

atom iIn
8. This

of force

s strugtkred
5d) which™forg@iled L

E

enamel pr

D Al

crystal a ostly comgiBSed ¢ ditiofsgenerates the
CA10(POa)s own as hy, y#' r.a c bonding

(HA).” 7 High_con ration levels . The conygg uggested,

fluorosis en N, 'Ch that posi sely with
17

indicated the s 4{ ‘l‘ or.atom.” Other

e decreasing of

structure and
8.0 o -Hu =hes . ell unit crystal

tit

cture of

crystal.’* High Ce
uorosis enamel will

indicated the importas 18
of enamel strenght

interaction and the mechanism ' | .
e internal atomic bonding of

damage enamel on fluorosis enamel. Donade |
uor as the most electronegative element.

reported that enamel structure formed by

Fluor apatite (FA) or (CAjo (POus)s (F)) Result of this research as elementary

demonstrated different structure than crystal - data for the future research according to

HA. Gap areas between enamel rods and nanostructure of apatite crystal in scope of

o . . . . fluorosis enamel. Beside, this finding suggest
visible aprismatic zone in some regions as Orosis € ‘ g Sugg

confirmed by SEM/ EDX generated the as basic contribution disparity between of
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decreasing the numbers of apatite crystals in aih
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