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ABSTRACT s sy s s psss

Indirect Composite Restoration

Department of Conservative Dentistry, Chonnam National University”, Yonsei University?

In-Nam Hwang",

Ji-Hyun Jang”

The demand for tooth-colored restorations has grown considerably during the last decade. Posterior composite restorations have

risen in popularity as a result of the development of improved resin composites, bonding systems and operating techniques. A

major limitation of direct composite restoration is the difficulty of controlling the polymerization shrinkage. To overcome this

limitation, the indirect fabrication of a composite restoration and cementation with resin cement has been advocated.

Unfortunately, the current available resin cements with indirect restorations do not always bond to dentin as strongly as dentin

adhesive systems bond with direct resin composite restorations.

Several procedural strategies have been proposed for indirect

composite restoration. In this regard, the rationale for the indication, characteristics and clinical application is described in this

paper. As a result, we will try to suggest the evidence-based guidelines for indirect composite restorations by reviewing each

available indirect composite products, technical procedure and pronosis.

Key words : Indirect Composite Restoration, Resin Inlay, Immediate Dentin Sealing, Dentin Adhesive, Composite
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Bonding for dental ceramic

Department of Conservative Dentistry and Dental Research Institute, School of Dentistry,
Seoul National University, Seoul, Korea
Deog-Gyu Seo, DDS, PhD

Recently, ceramic materials have become a popular choice for dentists performing esthetic indirect restorations. The longevity
and success of ceramic dental restorations depends on the adhesive procedures of resin cements. However, dental ceramics can be
classified in various ways, depending on the compositions. Also, the applications for resin cement require multiple clinical steps.
Therefore, understanding the different ceramic substrates involved in each procedure, as well as the proper adhesive steps for the

resin cements is important to us for long-term clinical success.

Key words : adhesion, dental ceramic, indirect restoration, resin cement
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HERE oy B FoAe vwd 7hdst o9
A7 B35 Abgate] Rl 3PS Qafel] A2
Ego] HER 7|&slur) shgic),
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Type of restoration

Glass Ceramics

Alumina based
Ceramics

Zirconia

A¥g aA) Aok By, Azt AA
RELEY

A Az o

4 89 o

12 u) AHg SR Ao] FAHE, E

Surface treatment of restoration surface

HF etching
(after sandblasting)

Cements

Sllane Adheswe
Multi-step

Tribochemical silica Resin
coating Silane Adhesive cements
(Rocatec/ CoJet)

Surface treatment of toot rface
Cements

Cond|t|on|ng Prlmlng Bon ng

Multi-step
Tooth surface Acid etching Primer Adhesive Resin
cements
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(2) Alumina—based ceramic
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Restoration after endodontic treatment with Endocrown
Department of Conservative Dentistry, School of Dentistry, Pusan National University
Jeong-Kil Park, DDS, MSD, Ph.D,

Successful treatment of a badly broken down tooth with pulpal disease depends not only on good endodontic therapy, but also on
good prosthetic reconstruction of the tooth after endodontic therapy is completed. The ideal treatment of endodontically treated
teeth has been widely and controversially discussed. Endocrown is a restorative option for endodontically treated teeth.
Endocrown design incorporates the core and short post into the crown as a single restoration. The preparation of endocrown
consists of a circular equigingival butt-joint margin and central retention cavity of the entire pulp chamber instead of employing
intraradicular posts. This design significantly increases the surface area of the preparation available for cementation. It is
particularly useful in young patient teeth for long-term provisional restoration and in teeth with short clinical crowns. This
technique represents a promising and conservative method for the treatment of endodontically treated teeth that require long-term
protection and stability. Endocrown can be considered as a feasible alternative to full crowns or composite overlays for the
restoration of nonvital teeth.

Key words : Endocrown, Endodontically treated teeth. Restoration after endodontic treatment
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1 Adhesion of Streptococcus mutans and
Streptococcus sobrinus to different types of self-
ligating brackets

Youngplant dental clinic’, Department of Oral Biology”, Department of Orthodontics?,
Institute of Craniofacial Deformity Center” College of Dentistry, Yonsei University

Pil-seung Yang”, Yoon-jeong Yu?, Jung-yul Cha*“, Chung-u Hwang®*
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Adhesion of Streptococcus mutans and Streptococcus sobrinus to
different types of self-ligating brackets

Youngplant dental clinic”, Department of Oral Biology?, Department of Orthodontics®, Institute of Craniofacial Deformity
Center” College of Dentistry, Yonsei University
Pil-seung Yang", Yoon-jeong Yu?, Jung-yul Cha**, Chung-ju Hwang**

Objective: The adhesion capabilities of different types of self-ligating brackets were measured with respect to Streptococcus
mutans and Streptococcus sobrinus. Methods: Five types of self-ligating brackets (Clippy-C; Mini Clippy; Clarity-SL; Speed;
Damon 3) were used for the experiment group and composite resin brackets (Spirit-MB), metal brackets (Victory) and
polycrystalline alumina brackets (Clarity) were used for the control group. In order to assess adhesion of bacteria to the brackets,
the brackets were cultured for 3, 6 and 24 hours in media containing bacteria and 20% sucrose.

Results: There was no statistic difference in adhesion amount of Streptococcus mutans and Streptococcus sobrinus according to
the types of brackets. A total adhesion amount according to bracket type was different. An extended incubation time increased
adhesion amount. Observation under scanning electron microscope showed that Streptococcus sobrinus adhered more to Clippy-C
and Victory rather than to Clarity-SL. Conclusions: Clarity-SL, a self-ligating esthetic bracket was confirmed to show lower
bacterial adhesion to cariogenic bacteria, Streptococcus mutans and Streptococcus sobrinus group than other self-ligating brackets
or conventional brackets, which suggests that proper use of self-ligating esthetic brackets might even be better in preventing tooth
surface decalcification.

Key words : Streptococcus mutans, Streptococcus sobrinus, Self-ligating bracket, Bacterial adhesion

I.Introduction in harmony. Attachment of fixed orthodontic
appliances such as a bracket destroys such

The oral environment provides a survivable balance. Fixed orthodontic appliances of
condition for numerous normal floras to live complex form that are attached to the dental
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surface for a long time make removal of dental
plaques difficult and continued deposition of
bacteria around the teeth results in increased
adhesion of various bacteria to the bracket,
eventually increasing the probability of dental
caries. The use of oral orthodontic appliances
causes changes such as lower pH and
increased carbohydrate components, sudden
increase organic acids produced by mutans
streptococci within dental plaques depending
on oral hygiene, food consump tion, type and
form of the appliance, and method of
attachment."*? Streptococci are associated
with dental caries are generally termed
mutans streptococci(MS) and known species
other than Streptococcus mutans(S. mutans)
and Streptococcus sobrinus(S. sobrinus) that
are most com monly found in human teeth
include Streptococcus ferus, Streptococcus
maceus, Streptococcus downei, Strepto coccus
criceus, Strepto coccus macacas, Streptoco
ccus rattus.”” The studies of our predecessors
indicates that S. mutans is found more often
in most cases than S. sobrinus and is known
to be the major cariogenic bacteria that cause
enamel decalcification upon attachment of

9 These two species are closely

brackets.
associated with early dental caries” and
information of their adhesive ability to the
orthodontic appliances can provide useful
information to prevent enamel decalcifi cation
which is one of the biggest problems during
orthodontic treatment”.

Comparisons in microbiological aspects

such as the degree of adhesion of S. mutans

and S. sobrinus to brackets and orthodontic
materials have been done in several studies
but most of them were indirect measure
ments using radioisotope rather than

" Varying results

measuring live bacteria
on the comparison of amount of bacterial
adhesion are published due to such differen
ces in experiment methods. Recently, various
types of esthetic brackets are introduced in
step with increasing desire for economical-
cultural status. Especially, various esthetic
brackets such as ceramic brackets composed
of monocrystalline sapphires and polycry
stalline alumina and polycarbonate brackets
are marketed and it has a come to a point
where orthodontic ceramic brackets that
could ease the discomfort that occurs from
ligating orthodontic wires and it is believed
that the frequency of its use will increase.
Accordingly, there have been a lot of studies
on the mechanical nature such as frictional
resistance, adhesive strength and morpholo
gical characteristics but studies on bacterial
adhesion are rather lacking especially
orthodontic brackets. The objective of this
study was to compare the effects of the
properties or morphological characteristics
of orthodontic brackets on adhesion of S.

mutans and S. sobrinus.

I. MATERIALS AND METHODS

The brackets used in this experiment

were brackets for the first premolar with

s}y oelq Buiebil-Jes Jo sadAy uslayip 0} SNULQOS SNOJ000}daIS PUE SUBINW SNDJ000}d8AG JO UOISBYpY .

LHSHRIZtolALE S| Hisod M7S 2012 | 395



ORIGINAL ARTICLE

Table 1. The used orthodontic brackets for study

Commercial Materials Company Characteristics
Name
Clarity-SL Ceramic 3M Unitek, Monrovia, CA, USA Nitinol spring clip
Self Clippy-C Ceramic Tomy International Inc., Tokyo, Japan Rhodium coating clip
e
o Damon 3 Composite Ormco, Orange, CA, USA Composite + Metal clip
Ligating
+Metal
Brackets ) ) ) . : .
Speed Metal Strite Industries, Cambridge, Canada Superelastic spring clip
M-Clippy Metal Tomy International Inc., Tokyo, Japan Chrome-cobalt clip
Victory Metal 3M Unitek, Monrovia, CA, USA All metal
Conventional  Spirit-MB Composite Ormco, Orange, CA, USA Composit + Metal slot
Brackets Clarity Ceramic 3M Unitek, Monrovia, CA, USA Polycrystalline alumina

+metal slot

Table 2. Adhesion amounts of bacteria according to bacteria, bracket type and incubation time

Bacteria  Incubation time(hr)

Brackets
Clarity-SL  Clippy-C

Damon 3 Speed M Clippy Victory Spirit-MB  Clarity Total

S. 3 Mean
mutans S.D.
6 Mean
S.D.
24 Mean
S.D.
Subtotal  Mean
S.D.
S. 3 Mean
Sobrinus S.D.
6 Mean
S.D.
24 Mean
S.D.
Subtotal  Mean
S.D.
Total 3 Mean
S.D.
6 Mean
S.D.
24 Mean
S.D.
Total Mean
S.D.

415x10"  4.92x10°
2.10x10" 4.09x10°
339x10° 1.07x10°
2.34x10°  1.19x10°
2.84x10°  3.27x10°
1.44x10°  2.29x10°
1.01x10°  1.58x10°
1.49x10° 2.03x10°
1.95x10° 1.36x10°
1.18x10* 757x10
1.31x10° 579x10°
1.31x10° 191 x10°
1.29x10° 5.18x10°
505x10° 252x10°
481 x10° 1.85x10°
6.57x10° 2.67x10°
3.05x10° 9.67x10°
1.99x10°  7.49x10*
2.25x10°  8.27x10°
207x10° 8.45x10°
200x10°  4.14x10°
1.27x10°  2.48x10°
730x10°  1.71x10°
1.14x10°  2.34x10°

3.44x10° 587x10° 3.76x10° 7.70x 10"
1.89x10° 6.80x10° 1.37x10° 7.38x10"
535x10° 880x10° 427x10° 4.82x10°
3.04x10° 3.18x10° 1.18x10° 3.15x10°
6.38x10° 501x10° 362x10° 540x10°
382x10° 443x10° 20x10° 267x10°
2.32x10° 221x10° 150x10° 2.08x10°
361 x10° 351x10° 206x10° 295x10°
6.23x10° 59x10° 240x10° 296 x10*
2.33x10°  301x10° 1.02x10° 1.55x10*
176x10°  2.11x10° 3.15x10° 1.84x10°
164x10° 9.10x10° 242x10° 254x10°
258x10° 248x10° 423x10° 4.94x10°
181x10° 1.87x10° 1.30x10° 3.35x10°
1.38x10° 1.01x10° 1.61x10° 240x10°
168x10° 160x10° 213x10° 3.13x10°
49 x10° 591 x10° 3.08x10° 555x10*
251 x10° 502x10° 1.34x10" 5.86x10°
1.15x10°  582x10° 366x10° 1.22x10°
1.28x10° 422x10° 1.93x10° 1.94x10°
448x10° 293x10° 3.92x10° 5.17x10°
346x10° 154x10° 164x10° 290x10°
183x10° 1.25x10° 1.56x10° 2.24x10°
278x10° 161x10° 206x10° 3.00x10°

124x10°
1.52x10*
6.86 x 10°
4.44 x10°
270 x10°
253x10°
1.41 x10°
1.99x10°
1.33x10°
468 x10'
333 x10°
1.12x10°
240x10°
1.36x10°
9.05x 10°
1.26x10°
1.29x10°
1.07x10°
526 x 10°
31 x10°
2.57x10°
1.99x10°
1.05x10°
1.56 x 10°

1.18x10° 6.94x10°
8.74x10" 71.77x10
8.32x10° 657x10°
529x10° 536x10°
2.44x10° 3.95x10°
776 x10° 289 x10°
1.15x10°  1.47x10°
1.15x10°  2.33x10°
2.73x10° 5.68x10°
2.16x10° 5.68x10°
252x10° 6.95x10°
372x10° 1.24x10°
40x10°  3.37x10°
277x10° 234x10°
1.34x10° 1.37x10°
2.35x10°  2.09x10°
7.21x10°  6.61 x10°
7.70x10° 6.76 x10°
542x10° 6.76x10°
528x10° 9.54x10°
3.15x10° 355x10°
201 x10° 2.38x10°
1.24x10°  1.45x10°
181 x10° 2.13x10°

attached to brackets.

* Subtotal and total adhesion amounts represent mean values in each section of rows and columns.

* The adhesion amounts of cariogenic S. mutans and S. sobrinus was defined as the number of S. mutans and S. sobrinus
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.022 X .028 inch slots. Relatively similar
form of maxillary first premolar bracket
from several companies were used".

5 self-ligating commercial brackets such
as Clarity—SL, Clippy—C, Damon 3, Speed

used and 3

’

and M-Clippy were
conventional orthodontic brackets such as
Victory, Spirit—MB, Clarity brackets were
used for this study(Table 1). S. mutans
strain ATCC 25175(Biological Resource
Korea Research

Center, Institute of

Bioscience and Biotechnology, Daegeon,

Korea) and S. sobrinus strain ATCC
27351(Bank of Oral Biofilm, Dental
Research Institute, Seoul National

University, Seoul, Korea) were used. The
bacteria were suspended in brain heart
infusion(BHI,
Company, MD, USA) broth containing 20%
glycerol and kept in a freezer of —70C for

Becton, Dickinson and

use. The bacteria kept in a freezer were
aerobically cultured for 48 hours in BHI
agar medium. One colony obtained from
culture was inoculated to 10 ml BHI broth
and aerobically cultured at 37C. S. mutans
and S. sobrinus were cultured for 17 hours
and 12 hours, respectively. Optical density
(OD) of culture media was measured at 570
nm and the numbers of bacteria were
counted using standard curve between
colony forming unit(CFU/ml) and OD at 570
nm of culture media. To harvest the
bacteria for experiments, culture media
were centrifuged for 5 minutes at 3,000 X

g. Each bracket were each centered in a

well of 24—well plate by sterilized bracket
tweezer and incubated 2 ml BHI broth
containing 1x10° bacteria and 20% sucrose
for 3, 6 and 24 hours at 37T . After
indicated incubation period, bracket was
pulled out of the wells and flushed 3 times
for 10 seconds in phosphate— buffered
saline solution(PBS, pH 7.2). Bacteria
attached to bracket were isolated using
vortexing and sonication. Each bracket was
put in 1 ml PBS solution and vortexing and
sonication were performed twice. Sonica
tion was done for 15 seconds using
ultrasonic cleaner(Branson Ultrasonic
Corporation, Danbury, USA). The PBS
solution containing bacteria was serially
diluted, smeared on BHI agar and cultured
for 3 days to count the number of bacteria.
All test samples were counted 3 times and
each experiment was repeated 6 times. The
bacterial adhesion was compared by
performing 3—-way factorial analysis of
variance(ANOVA) using SPSS program
(SPSS Inc., Chicago, IL, USA) between
bacteria, incubation time and bracket type
and the Bonferroni t—tests at a significant
level of @ = 0.05 were used for the multiple
comparison between the different groups.
Brackets with adhering S. mutans and S.
sobrinus were reapplied for SEM verifica
tion. The brackets were washed with PBS,
fixed with 2% glutaraldehyde—parafor
maldehyde. They were dehydrated in
ethanol and infiltrated with and they were

followed by Iso amyl acetate and subjected
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Table 3. Results of statistical analysis for bacterial adhesion amount

Source SS DF  Mean of Square F value Comparison

Bacteria 8.99x 10" 1 8.99 x 10" 0.48

Bracket type 473x10° 7 6.75x 10" 361 * Clarity-SL{Victory
Clarity-SL{Damon 3
Spirit-MB{Victory

Incubation time 6.25x 10" 2 3.13x10" 167.34 o xKed2anr

Bacteria * Incubation Time 2.06 x 10" 2 1.03x 10" 0.551

Bacteria * Bracket type 1.39x 10" 7 1.98 x 10” 1.061

Incubation Time * Bracket type 486 x10° 14 4.23x10" 1.859 *

Statistical analysis was performed by using 3-way factorial ANOVA for adhesion amount of bacteria according to bacteria,
bracket type and incubation time DF, Degree of freedom SS, Sum of Squares MS, Mean of Square
Multiple comparison were done by Bonferroni t-test at a significance level of a=0.05.

*

. statistically significant difference at p{0.05
. statistically significant difference at p<0.001

**

to Critical Point Dryer(HCP-2, Hitachi,
Japan). They were coated with gold by ion
sputter(IB-3 Eiko Japan) 6mA 6min and
examined and photographed with a
Scanning Electron Microscopy(FE SEM S—
800, Hitachi, Japan) at the acceleration
voltage of 20kV,

Il. RESULTS

The number of S. mutans and S. sobrinus
attached to

according to incubation time and bracket

brackets was compared
types. The bacterial adhesion amount was
counted mean value as for 3, 6 and 24
hours for each bracket and time added
together. The adhesion amount of S.
mutans was higher than that of S. sobrinus
but there was no significant difference

(Table 2). There was a difference according

to the bracket type. The adhesion amount
of S. mutans and S. sobrinus showed
statistically significant difference depen
ding on the bracket type. Clarity—SL was
lower than Victory or Damon 3 bracket and
that of Spirit—MB which is a resin bracket
was lower than that of Victory(Fig. 1; Table
3). The total bacterial adhesion amount of
S. mutans and S. sobrinus attached to the
brackets increased with increasing incuba
tion time of 3, 6 and 24 hours. There was
no significant difference in bacterial
adhesion depending on the bracket type for
S. mutans at 3 hours. With S. sobrinus,
there were differences between brackets at
3 hours with Clippy—C being higher than
Clarity, M-Clippy and Clarity—SL and
Spirit—MB
adhesion than Victory, Clarity, M—Clippy
and Clarity—SL(Table 4). There was no

significant difference in adhesion of S.

showing higher bacterial
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mutans and S. sobrinus between brackets
at 6 and 24 hours but the difference in
adhesion between brackets was relatively
bigger for S. sobrinus with increasing
incubation period than for S. mutans. Even
at 24 hr, there was no difference between

brackets in both species, but comparison of

mean bacterial adhesion amount showed
Damon 3) Victory) Speed)> M-Clippy>
Clippy—C) Clarity—SL) Spirit—MB ) Clarity
for S. mutans and Clippy—C> Victory) M-
Clippy,> Clarityy Damon 3) Speed) Spirit—
MB ) Clarity—SL for S. sobrinus(Fig. 2). A

difference in the interaction effects was

5000000

4000000

3000000

2000000

Mean adhesion amount

1000000

Bracket
type

I Ciarity-SL
B Cippy-C
& Damon 3
B Speed
2 m-Clippy
B Victory
B spirt-ve
|0 arity

. sobrinus

Error bars: +/- 2 SE

Fig 1. Adhesion amount of bacteria attaching to brackets according to bacteria, bracket type. The adhesion amount was
calculated as a combined number of attached bacteria to brackets for 3, 6 and 24 hr
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Fig 2. Mean adhesion amount of bacteria to brackets according to the incubation time at (A) 3 hr, (B) 6 hr and 24 hr. In S. sobrinus, the
adhesion amount in the 3 hr-incubation time was high at the Clippy-C and the Spirit-MB

CHEHR| Zto| AFRI 8 A| Miso X7 2012 | 399



ORIGINAL ARTICLE

statistically significant only between
bracket type and incubation times(P).05).
Pattern of adhesion of S. sobrinus to
brackets incubated for 24 hr was observed
under SEM. Clippy—C also showed a lot of
S. sobrinus around the ion—coated cap(Fig.
3-B) and Victory which showed high
bacterial adhesion showed multiple layers
of bacteria clustered together all over the
metal surface(Fig.3—-G, 4—A). Nitinol clip,
one of the major components of Clarity—SL
which is a orthodontic bracket that showed
formed a

low S. sobrinus adhesion,

rounded, smooth contour and a niche
around which bacterial adhesion was
mainly observed and the smooth surface
around the others of clip showed quite a
low level of bacterial adhesion(Fig.3—A, 5).
The resin parts of Spirit—MB and Damon 3
showed swelling and cracks, than it was
smoothed out the outer surface. Partial
bacterial adhesion was observed on the
smooth surface of resin (Fig. 3—-C, 4-B).
The other brackets to S. sobrinus did not
show much difference in the pattern of

adhesion. S. mutans was observed to

Fig. 3. The electron microscopy image of brackets removed from the wells containing S. sobrinus for 24 hr (x20) (A) Clarity SL, (B) Clippy-
C, (C) Damon 3, (D) Speed, (E) M-Clippy, (F) Victory, (G) Spirit MB, (H) Clarity
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adhere more aggressively and in larger
quantity than S. sobrinus and the data was

not shown.,

IV. DISCUSSION

Brackets that are attached to the enamel
surface during long—term orthodontic
treatment cause local changes in the oral
environment due to changes in the free
energy of the surface, surface charge,
hydrophobicity, size, morphology and the
properties of bracket adhesive, status
changes in the residual adhesive. Conse
quently, brackets not only get to play an
important role in the degree of bacterial
adhesion and dental plaque accumulation
but also increase the risk of dental caries.
Papaioannou et al” reported that more
bacteria will be attracted to brackets with
higher surface free energy and brackets
consisting of metal cause special changes
such as decrease of pH, increase of dental
plague and the number of S. mutans,
Eliades et al', in the study on wettability
of microbes to orthodontic appliances,
reported that stainless steel has bigger
surface tension than polycarbonate or
alumina and

therefore, has bigger

bacterial adhesion potential. Ahn et al",
through the study on adhesion of S. mutans
and S. sobrinus to brackets, reported that
the amount of bacterial adhesion was in the

order of plastic ) metal, titanium > ceramic

and that the amount of bacterial adhesion
increases with increase in the incubation
time. Lim et al”, in the study of S. mutans
and S. sobrinus adhesion to bracket raw
materials, reported that the amount of
bacterial adhesion was larger with S.
mutans than with S. sobrinus and ceramic
materials showed higher bacterial adhesion
than metal. They also reported rather low
correlation of the surface energy and the
amount of bacterial adhesion whereas other
various factors such as surface roughness,
surface charge, hydrophobicity were seen
to have effects. This study including
orthodontic brackets showed that the
Clarity—SL has rather smaller bacterial
adhesions than any other orthodontic
brackets. The reasons why such various
opinions are reported that differences in
experimental method such as bacterial
counting, components of media and
condition of incubation and there could be
errors from statistical processing of data
with a small number of samples. In this
study, both the experiment group and the
control group showed significant increase
in the adhesion of S. mutans and S.
sobrinus with increase in the incubation
time. There was a statistical difference of
adhesion numbers of S. sobrinus between
brackets. This implies that there were
different adhesion mechanisms between
brackets and there may have been
interactions with the incubation time and

bracket types. S. mutans showed higher
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mean bacterial adhesion number than S.
sobrinus but there was no statistical
significance. Total adhesion amount of S.
and S.

significant difference between brackets and

mutans sobrinus showed a
Victory, the metal bracket or Damon 3, the
orthodontic bracket combined metal and
composite compartment was higher than
Clarity—SL, the

bracket. Victory was higher than Spirit—

ceramic orthodontic
MB, the resin bracket. As for the mean
value of the bacterial adhesion, Clarity—SL
showed the smallest bacterial adhesion
level in both species. S. sobrinus showed
significantly higher bacterial adhesion with
Clippy—C and Spirit—MB when cultured for
3 hours, but other incubation times did not
show any difference(Table 4). In order to
confirm the differences between Victory,
Spirit—MB, Clippy—C and Clarity—SL that

show differences in bacterial adhesion,

bacteria were attached to each bracket
under the same conditions for 24 hours and
observed under SEM. Victory brackets
composed of stainless steel and known to
have the biggest surface free energy
of
bacteria(Fig, 4—A). Clippy—C is composed of

showed wide and multiple layers
ceramic part with alumina component and
rhodium—coated clip, has relatively larger
surface area than the other experiment
group and has the shape of metal cap with
a clip that has relatively larger surface area
that covers the outer part which provides a
convenient spot for bacterial adhesion (Fig.
3-B). Half of Damon 3 is metal and the rest
of of

components and quite a lot of bacteria were

consists esthetic part resin
attached to the metal side cover and a lot of
bacteria were attached to the rough flank
side due to thick width (Fig. 3-C). Spirit—

MB composed of composite resins shows

Table 4. Results of one way ANOVA for adhesion amount of bacteria according to the incubation time

) Incubation ) :
Bacteria time(hr) SS MS DF F value Sig Comparison
s 3 5.10x10° 7.28x10° 7 1.25 .29
m'utans 2.271x 10" 3.25x10" 7 1.16 349
24 7.42 x107 1.06 x 107 7 2.12 .065
Clippy-C
Y Clarity, M-Clippy, Clarity-SL
S. 3 9.38x10° 1.34x10° 7 9.95 .000 Spirit-MB
sobrinus > Victory, Clarity,
M-Clippy, Clarity-SL
6 1.90 x 107 2.71 x10" 7 2.08 073
24 7.59x10" 1.08x 10" 7 2.44 .037

DF, Degree of freedom SS, Sum of Squares MS, Mean of Square

Multiple comparison were done by Bonferroni t-test at a significance level of a=0.05.
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Fig. 4. The electroscopy image of Victory (A), Spirit-MB (B), Clippy-C (C) attached by S. sobrinus for 24 hr. Clippy-C have shown the highest
adhesion amount of bacteria in the experimental group. Victory was accumulated and spread to a layer by layer. The surface of Spirit-
MB was cracked and smoothened.

expansion and cracking when immersed in
the bacterial solution due to hydrophilic
characteristics and low tensile strength of
the resin and shows less number of bacteria
could be

smoothing of resin materials (Fig. 3-E).

seen due to fracture and

The resin part showed the same pattern as
Spirit—MB and did not have a lot of bacteria
adhesion. Speed, consisting of metal body
and superelastic spring clip, has a large
surface free energy and a large surface to

attach to, so quite a lot of adhesion was
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observed, M—Clippy is small but the metal
cap that covers the orthodontic wire and a
big hook, relatively large compared to the
body, made the amount of bacterial
adhesion not so different from other
orthodontic brackets in spite of its
relatively small size(Fig.3-F). Therefore,
bacterial adhesion doesn’'t seem to depend
solely on the surface area of brackets and
changes in the properties of matter should
be more considered with passing time.
Clarity—SL that showed the smallest

bacterial adhesion compared to the control

(D) x10,000

group has a streamline body with ceramic
components and a nitinol clip that has a
smooth surface in the shape of semicircle
linked to the flank. It showed low bacterial
adhesion pattern due to low surface energy
of ceramic and the characteristics of the
clip itself that has been designed to have
smooth surface and semicircle shape
(Fig.5). Bacterial adhesion around the clip
was centered around the niche, the smooth
curve of the edge showed lower bacterial
adhesion and the existence of bacteria was

observed to be quite looser than in Clippy—

(E) X20,000

Fig 5. The electron microscopy image of the niche of nitinol clip on Clarity-SL attached by S. sobrinus for 24 hr. The smooth surface of nitinol
clip interrupted from bacterial attachment and the adhesion affinity of bacteria on Clarity-SL was lower than any other brackets.
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C.There are a lot of factors that affect the
differences in the bacterial adhesion to
brackets, but, in this experiment, it is
noticeable how materials and shape that
affect the surface free energy have such
effects. It is believed that, in order to
improve the shape so as to reduce the
bacterial adhesion of orthodontic brackets,
the shape of clip, which consists of nitinol,
attached to the flank of brackets and the
metal components should be minimized and
made into a curve structure. It was found
out that orthodontic brackets of such
complex design that were believed to have
more serious bacterial adhesion than
general ceramic or metal brackets actually
could have lower bacterial adhesion due to
its characteristics and size. The results of
this study could be used as a good piece of
information in choosing a better suited
bracket when starting fixed orthodontic
treatment that requires consideration of
both esthetic aspect and prevention of
dental caries. There is a need to more data
about this
statistically objectify it and, based on this,

experiment in order to

continue the study on bacterial adhesion

according to using of main orthodontic wire

and elastomer,

V.CONCLUSION

The aim of this study is to understand the
degree of adhesion to brackets of two major
bacteria, S. mutans and S. sobrinus that
cause the initial dental caries.

- Total bacterial adhesion amount of S.
mutans and S. sobrinus showed Clarity
SL was lower than Victory or Damon 3.
That of Spirit MB was lower Victory.

- Clarity—SL showed the lowest mean
bacterial adhesion amount among the
orthodontic brackets

- The results of observation under SEM
showed that the degree of bacterial
adhesion was higher for Clippy—C and
Victory for both species and it was

rather low for Clarity—SL.
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Recognition on national health insurance coverage and the actual condition of denture ro
among the elderly at senior welfare centers in Seoul fio

Research Institute for Dental Care Policy & Dental Practice Management, Korean Dental Association |0
Sun-Young Han, Cheoul-Sin Kim

The aim of this study was to investigate the recognition on the national health insurance and the actual condition of denture
among the elderly in Seoul city.

This survey was performed on 710 of the elderly aged over 60 years and visited the senior welfare centers.

The recognition of the elderly on the national health insurance of denture was 61.7%, but there was a low recognition on the
details. The elderly had started using dentures from 66.24 years old. The average used period of the past denture was 7.09 years.

In conclusions, the provider is required to promote the insurance coverage of denture to increase the coefficient of utilization of
the elderly. Also, further studies for the extending coverage of the details are needed.

Key words : Actual condition, National insurance coverage of denture, Recognition, The elderly
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ABSTRACT

A absorbed and effective dose from the full-mouth periapical radiography using
portable dental x-ray machine and panoramic radiography

Department of Oral and Maxillofacial Radiology, College of Dentistry, Dankook University
Wonjeong Han

Purpose : The purpose of this study was to measure the absorbed dose and to calculate the effective dose for full-mouth
periapical radiography using the portable dental x-ray machine and panoramic radiography

Material and Method : Thermoluminescent chips were placed at 25sites throughout the layers of the head and neck of a tissue-
equivalent human skull phantom. The man phantom was exposed with the portable dental x-ray machine and panoramic unit.
During full-mouth periapical radiography the exposure setting was 60 kVp, 2 mA and 0.15 ~ 0.25 seconds, while during
panoramic radiography the selected exposure setting was 72 kVp, 8 mA and 18 seconds. Absorbed dose measurements were
obtained and equivalent doses to individual organs were summed using ICRP 103 to calculate of effective dose.

Result : In the full-mouth periapical radiography, the highest absorbed dose was recorded at the mandible body follow with
submandibular glands and cheek. Using panoramic unit, the highest absorbed dose was parotid glands and the following was back
of neck and submandibular glands. The effective dose in full-mouth periapical radiography using portable dental x-ray machine
was 46 pSv. In panoramic radiography, the effective dose was 38 pSv.

Conclusion : It was recommended to panoramic radiography for general check in the head and neck area because that the effect

dose in the panoramic radiography was lower than the dose in the full-mouth periapical radiography using portable dental x-ray
machine.

Key words : Thermoluminescent dosimetry, Radiography; Dental; Digital, Radiography; Panoramic
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Fig. 1. ART - man phantom consisted of ten 2.5 cm horizontal sections which numbered from 1 to 9.

AnyRay

Fig. 3. Portable dental x-ray machine Fig. 4 Panorama machine and phantom located in the panoramic unit.
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(model 5500 reader, Harshaw Chemical Co.,
USA)E ol-&3sto] S4sk3tHFig. 2).

Aot 2ok WAL ER o] ARRE o]5d JLUHEA}
A1&97](AnyRay—P, Vatec CO., Korea)® &4
U2 60k Vp, THF+= 2mA, 28 (focal spot) 2
71 0.8mm, - (cone) B2 Uy T 2 HS
70mm, FSD(focal spot — skin distance):=

110mmeolthFig. 3).

AHEE Th e tubilAbAd 2] 7] =(Proline EC,
Planmeca Co., Helsinki, Finland) ¥4 ¢}
60~80kVp, ¥ F 4~12mA, = F A7
0.5X0.5mm °]th(Fig. 4).

Table 1. Locations of TLD chips in phantom

WA 574 7]%(11jin Radiation Engine
eing Co., Ltd., Korea)ollA] HAM mAT-4L 7
A 7+ 5\_7\}_,] ECC(Error correction code) @<
ExrAjo] WP 0 7 23t 5 11 Q2P )7} 59, n]ute]
TLD chip2 PAMIF Z7de] o833ttt
AR "ol 95590 AAE TLD chips 7+

T Fgetgich. 25990 WA 44

= 24 9 7]o|tl(Table 1),

9 Qb= RL9f) W B9 11

Phantom location TLD ID Phantom level
Calvarium posterior 1 1
Calvarium anterior 2 2
Calvarium right 3 2
Calvarium left 4 2
Midbrain 5 2
Pituitary 6 3
Right orbit 7 3
Left orbit 8 3
Right lens of eye 9 3
Left lens of eye 10 3
Right cheek 11 5
Left cheek 12 5
Right parotid gland 13 6
Left parotid gland 14 6
Right ramus 15 6
Left ramus 16 6
Center cervical spine 17 6
Right mandible body 18 6
Left mandible body 19 6
Right back of neck 20 7
Left back of neck 21 1
Right submandibular gland 22 1
Left submandibular gland 23 7
Midline thyroid 24 9
Esophagus 25 9

vzt B=lo
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ol 2791 FHS 72kVp, HF 8mA, kEAILE wslrAloll A SA4E Seilare] Hatghe g F31%
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8], sheefrbp HEES 53] Ast
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Table 2. Exposure parameters for full-mouth periapical and panoramic radiography

Full mouth periapical radiography Panoramic radiography
Image receptor CCD sensor image plate (FCR)
kVp 60 T2
mA 2 8
exposure time(seconds) 0.15 ~0.25 18
SIAUMR|R, HARIE 0.15
MOFMR|, ARIF, SRR 0.2
MR F 0.25
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Table 3. Estimated percentage of tissue irradiated and TLDs used to calculated mean dose to a tissue or organ F%
[le]
Fraction irradiated(%) LD ID %
Bone marrow 165 ]
Mandible 1.3 15,16,18,19 ?9%
Calvarium 11.8 1~4 %
Cervical spine 34 17 ra
Bone surface* 16.5 o
Mandible 1.3 15,16,18,19 %
Calvarium 1.8 1~4 Orij
Cervical spine 34 17 o
Brain 1000 56 [y
Esophagus 10.0 2 5_'%’;
Salivary gland 100.0 >
Parotid 100.0 13,14 5
Submandible 100.0 22,23 E
Skin 5.0 9~12,20,21 ol
Thyroid 100.0 24 ?ﬁ
Remainder Oﬁ
Extrathoracic region 100.0 7,8,13~19,22,23,25 40
Lymphatic nodes 5.0 13~19,22,23,25 Bl:
Muscle 5.0 13~19,22,23,25 gﬁ
Oral mucosa 100.0 13~19,22,23 -l

Table 4. Tissue-weighting factors for calculation of effective dose - ICRP 2007 recommendation

Tissue/organ 2007 Ws
Bone marrow 0.12
Breast 0.12
Colon 0.12
Lung 0.12
Stomach 0.12
Bladder 0.04
Esophagus 0.04
Gonads 0.08
Liver 0.04
Thyroid 0.04
Bone surface 0.01
Brain 0.01
Salivary glands 0.01
Skin 0.01
Remainder tissues” 0.12

* Adrenals, extrathoracic region, gall bladder, heart, kidneys, lymphatic nodes, muscle, oral mucosa, pancreas, prostate, small
intestine, spleen, thymus and uterus/cervix. Italicized text represents remainder tissues used for calculation of maxillofacial

dose.
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Table 5. Absorbed dose to tissues/organs in head and neck from full mouth periapical radiography using the portable dental

X-ray machine and panoramic radiography

(#Gy)

Tissues/Organs

Full mouth periapical radiography

Panoramic radiography

Bone marrow
calvarium posterior
calvarium anterior
calvarium right
calvarium left
mandible body right
mandible body left
ramus right
ramus left
center cervical spine

Brain
midbrain
pituitary
Esophagus
Eye
orbit right
orbit left

lens of eye right
lens of eye left
Salivary gland
parotid right
parotid left
submandible right
submandible left

Skin
cheek right
cheek left
back of neck right
back of neck left
Thyroid

66
54
143
102

288
393
1,392
2,080

1,053
1,01
22
20
257

2,129
4,000
478
344

84
109
388
460

43
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Table 6. Equivalent dose to tissues/organs in head and neck from full-mouth periapical radiography using the portable dental -
x-ray machine and panoramic radiography (1Sv)
Tissues/Organs Full mouth periapical radiography Panoramic radiography
Bone marrow 28 14
Bone surface 129 64
Brain 30 11
Esophagus 6 2
Salivary glands 1,038 1,738
Skin 20 9
Thyroid 257 43
Remainder tissues/organs
Lymphatic nodes 50 40
Extrathoracic region 839 673
Muscle 50 40
Oral mucosa 1,203 974

Table 7. Effective dose from radiographic exmaination for full-mouth periapical images using portable dental x-ray machine
and panoramic image (16v)

Full mouth periapical radiography Panoramic radiography

Effective dose 46 38
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m Title : Council on Scientific Affairs (CSA)

« Event Dates : 7/9/2012 thru 7/11/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Jessie Elie

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2527

« Fax : (312) 440-2536

« Internet Site : www.ada.org

m Title : Odonti Dental

« Event Dates : 7/13/2012 thru 7/14/2012
« Location : Brighton Centre

« City : Brighton

« Country : United Kingdom

« Exhibits : N

« Contact : To be determined

« Website : www.odonti2012.com

mTitle : Odonti Dental Exhibition

« Event Dates : 7/13/2012 thru 7/14/2012
« Location : Brighton Centre

« City : Brighton

« Country : United Kingdom

« Exhibits : N

« Contact : To be determined

« Website : www.odonti2012.com

m Title : Management Conference Week

« Sponsor : Membership and Dental Society

Services
« Event Dates : 7/16/2012 thru 7/19/2012
« City : Chicago
« Country : USA
« Exhibits : N
« Contact Name : Mr. Ron Polaniecki
« Organization : Membership and Dental Society
Services
« Address : 211 East Chicago Avenue
- City, State, Postal Code : Chicago, IL 60611
« Phone : (312) 440-2599
« Fax : (312) 440-2883
« E-Mail : polanieckir@ada.org

« Internet Site : www.ada.org

mTitle : Annual Session

« Sponsor : Idaho State Dental Association
« Event Dates : 7/17/2012 thru 7/21/2012

« Location : Coeur d'Alene Resort

« City : Coeur d'Alene

- State : ID

« Country : USA

« Exhibits : Y

« Booths/Tables : 60

« Contact Name : Ms. Rachel Wickham

« Organization : Idaho State Dental Association
« Address : 1220 W. Hays St.

- City, State, Postal Code : Boise, ID 83702
« Phone : (208) 343-7543

« Fax : (208) 343-0775

« E-Mail : info@ThelSDA .org

« Internet Site : www.TheIlSDA .org

mTitle : Tripartite System: Shared

Platform/Shared Vision

« Event Dates : 7/18/2012 thru 7/18/2012

« City : Chicago

« Country : USA

« Exhibits : N

« Contact Name : Mr. Alan Bardauskis

« Organization : Idaho State Dental Association

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2637

« Phone : (312) 440-3536

« Fax : (312) 440-7494

« E-Mail : online@ada.org

« Internet Site : www.ada.org

mTitle : 106th Annual Session

« Sponsor : West Virginia Dental Association

« Event Dates : 7/19/2012 thru 7/22/2012

« Location : The Greenbrier Resort

« City : White Sulphur Springs

« State : WV

« Country : USA

« Exhibits : Y

« Booths/Tables : 15

« Contact Name : Mr. Richard D. Stevens

« Organization : West Virginia Dental

Association

« Address : West Virginia Dental Association
2016 1/2 Kanawha Blvd East

« City, State, Postal Code : Charleston, WV

25311

« Phone : (304) 344-5246

« Fax : (304) 344-5316

« E-Mail : wvrds@aol.com

« Internet Site : www.wvdental.org
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mTitle : ADPAC American Dental Political Action
Committee

« Event Dates : 7/19/2012 thru 7/22/2012

« City : Annapolis

« State : MD

« Country : USA

« Exhibits : N

« Contact Name : Ms. Cynthia Taylor

« Address : American Dental Association in DC

1111 14th St., N.W. Suite 1200

« City, State, Postal Code : Washington, DC

« Phone : (202) 789-5172

« Fax : (202) 898-2437

« E-Mail : taylorc@ada.org

m Title : Council on Communications (CC)

« Event Dates : 7/20/2012 thru 7/21/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Marcia Cebula

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2637

« Phone : (312) 440-2806

« Fax : (312) 440-7494

« E-Mail : cebulam@ada.org

« Internet Site : www.ada.org

mTitle : The International Association of
Comprehensive Aesthetics
« Sponsor : International Association of
Comprehensive Aesthetics

« Event Dates : 7/26/2012 thru 7/28/2012

« Location : The Westin Diplomat

« City : Hollywood

« State : FL

«Country : USA

« Exhibits : Y

« Booths/Tables : 50

« Contact Name : Ms. Mary Williams

« Address : 1401 Hillshire Drive, Ste 200
« City, State, Postal Code : Las Vegas, NV 89134
« Phone : 888-NOW-IACA

«Fax : 702-341-8510

« E-Mail : info@theiaca.com

« Internet Site : www.theiaca.com

u Title : Board of Trustees (BOT) Meeting
« Sponsor : Administrative Services
«Event Dates : 7/29/2012 thru 7/31/2012
«City : Chicago

«State : IL

«Country : USA

« Exhibits : N

«Booths/Tables : 0

« Contact Name : Ms. Michelle Kruse

« Organization : Administrative Services
« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL

m Title : Committee on International Programs
and Development

« Event Dates : 8/6/2012 thru 8/6/2012

« City : Chicago

«State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Briana Fitzgerald

« Address : Division of Global Affairs American
Dental Association 211 East Chicago
Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : +1 312 440-2727

« Fax : +1 312 587-4735

« E-Mail : fitzgeraldb@ada.org

m Title : Commission on Dental Accreditation
(CODA)

« Event Dates : 8/9/2012 thru 8/10/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Mr. Paul Dohearty

« Address : 211 E. Chicago Ave

« City, State, Postal Code : Chicago, IL 60611

« Phone : (312) 440-4653

m Title : Council on Government Affairs (CGA)

« Sponsor : Government Affairs

« Event Dates : 8/23/2012 thru 8/25/2012

« City : Washington, DC

« Country : USA

« Exhibits : N

« Contact Name : Mr. Thomas Spangler

« Organization : Government Affairs

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (202) 789-5179

« Fax : (312) 440-7494
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« Internet Site : www.ada.org

m Title : Council on Members Insurance and
Retirement Programs (CMIRP)

« Event Dates : 8/24/2012 thru 8/24/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Rita Tiernan

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-

2637

« Phone : (312) 440-2491

« Fax : (312) 440-7494

« E-Mail : tiernanr@ada.org

« Internet Site : www.ada.org

mTitle : FDI Annual World Dental Congress

« Event Dates : 8/29/2012 thru 9/1/2012

« City : Geneva

« Country : Switzerland

« Exhibits : N

« Contact Name : Ms. Briana Fitzgerald

« Address : Division of Global Affairs American
Dental Association 211 East Chicago
Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : +1 312 440-2727

« Fax : +1 312 587-4735

« E-Mail : fitzgeraldb@ada.org

« Website : www fdiworldental.org

mTitle : 2012 FDI Annual World Dental Congress

« Event Dates : 8/29/2012 thru 9/1/2012

« Location : Hong Kong Convention and
Exhibition Centre

« City : Hong Kong

« Country : Hong Kong

« Exhibits : N

« Contact Name : Ms. Briana Fitzgerald

« Address : Division of Global Affairs American
Dental Association 211 East Chicago
Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : +1 312 440-2727

o Fax : +1 312 587-4735

« E-Mail : fitzgeraldb@ada.org

mTitle : FDI Annual World Dental Congress

« Event Dates : 8/29/2012 thru 9/1/2012

« City : Geneva

« Country : Switzerland

« Exhibits : N

« Contact Name : Ms. Briana Fitzgerald

« Address : Division of Global Affairs American
Dental Association 211 East Chicago
Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : +1 312 440-2727

« Fax : +1 312 587-4735

« E-Mail : fitzgeraldb@ada.org

« Website : www .fdiworldental.org

mTitle : 2012 FDI Annual World Dental Congress
« Event Dates : 8/29/2012 thru 9/1/2012
« Location : Hong Kong Convention and

Exhibition Centre

« City : Hong Kong

« Country : Hong Kong

« Exhibits : N

« Contact Name : Ms. Briana Fitzgerald

« Address : Division of Global Affairs American
Dental Association 211 East Chicago
Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : +1 312 440-2727

« Fax : +1 312 587-4735

« E-Mail : fitzgeraldb@ada.org

mTitle : Institute for Diversity in Leadership

« Sponsor : Membership and Dental Society
Services

« Event Dates : 9/6/2012 thru 9/7/2012

« Location : ADA Headquarters

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Stephanie Starsiak

« Organization : Membership and Dental Society

Services

« Address : 211 E. Chicago Ave.

« City, State, Postal Code : Chicago, IL 60611

« Phone : 312.440.4699

« Fax : 312.440.2883

« E-Mail : starsiaks@ada.org

« Internet Site : www.ada.org

mTitle © 2012 ISDS Annual Session
« Session Description : Annual Session
« Sponsor : Illinois State Dental Society

« Event Dates : 9/6/2012 thru 9/9/2012
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« Location : Renaissance Schaumburg
Convention Center Hotel

« City : Schaumburg

« State : IL

« Country : USA

« Exhibits : Y

« Booths/Tables : 10

« Contact Name : Ms. Jeanne Rice

« Organization : Illinois State Dental Society

« Address : P. O. Box 376

« City, State, Postal Code : Springfield, IL 62705

« Phone : (217) 525-1406

« Fax : (217) 525-8872

« E-Mail : jrice@isds.org

« Internet Site : www.isds.org

mTitle : AAOMS 94th Annual Meeting

« Session Description : Annual Meeting

« Sponsor : American Association of Oral and
Maxillofacial Surgeons

« Event Dates : 9/10/2012 thru 9/15/2012

« Location : San Diego Convention Center

« City : San Diego

« State : CA

« Country : USA

« Exhibits : Y

« Booths/Tables : 420

« Contact Name : Dr. Robert C. Rinaldi

« Organization : American Association of Oral

and Maxillofacial Surgeons

« Address : 9700 W. Bryn Mawr

« City, State, Postal Code : Rosemont, IL 60018

« Phone : 847-678-6200

« Fax : 847-678-6286

« Internet Site : www.aaoms.org

mTitle : 2012 Annual Session

« Session Description : Annual Meeting

« Sponsor : North Dakota Dental Association

« Event Dates : 9/13/2012 thru 9/15/2012

« Location : Civic Center

« City : Bismarck

- State : ND

« Country : USA

« Exhibits : Y

« Booths/Tables : 40

« Contact Name : Ms. Elicia Jacobson

« Organization : North Dakota Dental
Association

« Address : P O Box 1332

« City, State, Postal Code : Bismarck, ND 58502

« Phone : (701)223-8870

«Fax : (701)223-0855

« E-Mail : ejacobson@midconetwork.com

« Internet Site : www.nddental.com

mTitle : Ohio Dental Association Annual Session

« Session Description : Annual Session

« Sponsor : Ohio Dental Association

«Event Dates : 9/13/2012 thru 9/16/2012

« Location : Greater Columbus Convention
Center

« City : Columbus

« State : OH

« Country : USA

«Exhibits : Y

«Booths/Tables : 275

« Contact Name : Ms. Suzanne Payne

« Organization : Ohio Dental Association

« Address : 1370 Dublin Road

« City, State, Postal Code : Columbus, OH
43215-1009

« Phone : (614) 486-2700

« Fax : (614) 486-0381

« E-Mail : suzy@oda.org

« Internet Site : www.oda.org

mTitle : National Dental Benefits Conference

« Event Dates : 9/14/2012 thru 9/14/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Ronda Frazier

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2637

« Phone : (312) 440-2746

« Fax : (312) 440-7494

« E-Mail : frazierr@ada.org

« Internet Site : www.ada.org

mTitle : Beirut International Dental Meeting 2012
(BIDM 2012)

« Event Dates : 9/19/2012 thru 9/22/2012

« Location : Congress Palace

« City : Beirut

« Country : Lebanon

« Exhibits : N

« Contact : To be determined

« Website : www.lda.org.Ib

mTitle : 20th CEREC Masterkurs
« Event Dates : 9/20/2012 thru 9/22/2012

« Location : Maritim Hotel Berlin
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« City : Berlin

« Country : Germany

« Exhibits : N

« Contact : To be determined

« Website : www.dgcz.org

mTitle : 17th World Congress of Dental
Traumatology

« Event Dates : 9/20/2012 thru 9/22/2012

« City : Rio de Janeiro

« Country : Brazil

« Exhibits : N

« Contact : To be determined

« Website : www.sbtd.org.br and www .iadt-

dentaltrauma.org

u Title : Board of Trustees (BOT) Meeting
« Sponsor : Administrative Services

« Event Dates : 9/22/2012 thru 9/24/2012
« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Booths/Tables : 0

« Contact Name : Ms. Michelle Kruse

« Organization : Administrative Services
« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL

mTitle : Maine Dental Association Annual
Convention

« Sponsor : Maine Dental Association

« Event Dates : 9/28/2012 thru 9/29/2012

« Location : Samoset Resort

« City : Rockport

« State : ME

« Country : USA

« Exhibits : Y

« Booths/Tables : 45

« Contact Name : Ms. Cindy Sullivan

« Organization : Maine Dental Association

« Address : Maine Dental Association P.O. Box 215

« City, State, Postal Code : Manchester, ME
04351-0215

« Phone : (207) 622-7900

« Fax : (207) 622-6210

« E-Mail : csullivan@medental .org

« Internet Site : www.medental.org

mTitle : 98th American Academy of
Periodontology Annual Meeting

« Session Description : Annual Meeting

« Sponsor : American Academy of

Periodontology

« Event Dates : 9/29/2012 thru 10/2/2012

« City : Los Angeles

« State : CA

« Country : USA

« Exhibits : Y

« Booths/Tables : 400

« Contact Name : Ms. Alice De Forest, CAE

« Organization : American Academy of

Periodontology
« Address : Suite 800 737 North Michigan
Avenue

« City, State, Postal Code : Chicago, IL

« Phone : (312) 787-5518

« Fax : (312) 787-3670

« E-Mail : aap-info@perio.org

« Internet Site : www.perio.org

mTitle : 98th American Academy of
Periodontology Annual Meeting

« Session Description : Annual Meeting

« Sponsor : American Academy of

Periodontology

« Event Dates : 9/29/2012 thru 10/2/2012

« City : Los Angeles

« State : CA

« Country : USA

« Exhibits : Y

« Booths/Tables : 400

« Contact Name : Ms. Alice De Forest, CAE

« Organization : American Academy of

Periodontology
« Address : Suite 800 737 North Michigan
Avenue

« City, State, Postal Code : Chicago, IL

« Phone : (312) 787-5518

« Fax : (312) 787-3670

« E-Mail : aap-info@perio.org

« Internet Site : www .perio.org

m Buffalo Niagara Dental Meeting

« Sponsor : University at Buffalo Dental Alumni
Association

« Event Dates : 10/3/2012 thru 10/5/2012

« Location : Buffalo Convention Center

« City : Buffalo

o State : NY

« Country : USA

« Exhibits : Y

« Booths/Tables : 145

« Contact Name : Ms. Marilyn Sulzbach

« Organization : University at Buffalo Dental
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Alumni Association
« Address : University at Buffalo Dental Alumni
Association 337 Squire Hall
« City, State, Postal Code : Buffalo, NY 14214-
8006
« Phone : (800) 756-0328 x 2
« Fax : (716) 829-3609
« E-Mail : msulzbac@buffalo.edu

« Internet Site : www.ubdentalalumni.org

mADA Annual Session

« Sponsor : Conference and Meeting Services
« Event Dates : 10/18/2012 thru 10/21/2012
« City : San Francisco

« State : CA

« Country : USA

« Exhibits : Y

« Phone : 312-440-2500

« Fax : 312-440-2707

®ADA 153rd Annual Session

« Sponsor : American Dental Association

« Event Dates : 10/18/2012 thru 10/23/2012
« Location : Moscone Convention Center

« City : San Francisco

« State : CA

« Country : USA

« Exhibits : Y

« Contact : To be determined

mAADA Convention

« Sponsor : Alliance of the American Dental
Association

« Event Dates : 10/19/2012 thru 10/20/2012

« City : San Francisco

« State : CA

«Country : USA

« Exhibits : N

« Contact Name : Ms. Patricia Rubik-Rothstein

« Organization : Alliance of the American Dental
Association

« Address : 211 East Chicago Avenue Suite 730

« City, State, Postal Code : Chicago, IL 60611-

2678

« Phone : (312) 440-2865

«Fax : (312) 440-2587

« E-Mail : manager@allianceada.org

« Internet Site : www.ada.org

mGive Kids A Smile (GKAS) National Advisory
Committee

« Sponsor : Communications

«Event Dates : 10/22/2012 thru 10/22/2012

« City : Chicago

«Country : USA

« Exhibits : N

« Contact Name : Ms. Nicole Stoufflet

« Organization : Communications

« Address : 211 E Chicago Ave.

« City, State, Postal Code : Chicago, IL

m Annual Meeting

« Sponsor : American Academy of Gold Foil
Operators

« Event Dates : 10/24/2012 thru 10/28/2012

« Location : Union League and Double Tree
Hotels

« City : Philadelphia

- State : PA

« Country : USA

« Exhibits : N

« Contact Name : Dr. Robert C. Keene

« Organization : American Academy of Gold Foil
Operators

« Address : 1 Woods End Road

« City, State, Postal Code : Etna, NH 03750-4318

« Phone : (603) 643-2899

« E-Mail : robert.c.keene@hitchcock.org

« Internet Site : www.goldfoil.org
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