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¥ —7—F : polishing paste (XY v 7 _*—2}), ionreleasing filler (A A V#M:7 4+ 9 —), enamel erosion (=F X
JVERK), ultrasonic measurement (FEHIE)

Introduction

Resin composites have become the most widely used
direct restorative material in contemporary dentistry
because of their highly recommended mechanical and
esthetic properties and ability to bond to tooth struc-

tures without removing healthy tissues”. The final step

in the direct restorative procedure involves finishing
and polishing the resin composite surface to minimize
gingival irritation, surface staining, and bacterial adhe-
sion?. Also, the achievement of a predictable marginal
adaptation of resin composites is a mandatory factor
from a clinical standpoint to prevent secondary caries.

It should be accomplished by the end of the polymer-
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ization process and maintained during thermal and
mechanical cycling under occlusal forces.

Clinically, surface smoothness is essential as irregu-
lar surfaces can lead to stains, calculus accumulation,
gingival swelling, secondary caries, abrasiveness, and
disturbed wear kinetics. The finishing and polishing
process is a step performed to contour, shape, and
smoothen the resin composite restoration surface and
remove scratches and irregularities within the surface,
therefore reducing the ability of composite to absorb
stain®. Surface roughness similar to that of enamel is
essential to maintain and improve the esthetic appear-
ance of the restoration. Therefore, surface treatment
with appropriate finishing/polishing techniques is con-
sidered an important procedure to achieve good
esthetic results and to extend the life of tooth restora-
tions”.

The physical and chemical nature of oral solid sur-
faces can influence pellicle coating surface properties,
initial bacterial adhesion and biofilm formation®. This
aspect acquires great importance especially in case of
restorative materials, which are used to restore the
dentin and/or enamel tissue lost, thus in contact with
residual dental tissues at high risk of secondary caries.
Indeed, clinical studies showed that secondary caries
remains the main reason for restoration failures over
time and it is frequently related to biofilm formation on
restorations”. These lesions are typically found adja-
cent to the restoration and are traditionally thought to
be associated with gaps between teeth and restora-
tions”. Although resin composite restorations are now
a viable restorative option, replacement of failed resto-
rations remains a major problem for dentists, and con-
siderable time may be spent replacing restorations and
repeating procedures.

The preparation of surface pre-reacted glass-iono-
mer (S-PRG) filler from fluoro-boron-aluminosilicate
glass with the following composition has been
described : by weight : 21.6% SiO,, 21.6% Al,03, 16.6%
By0s3, 272% SrO, 26% Na,O and 104% F¥. The glass

powder is surface treated with polysiloxane and an
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aqueous treatment of polyacrylic acid. The silicate filler
particles undergo an acid-base reaction when the mate-
rial is mixed with aqueous poly-acrylic acid. The outer
surface of the glass was slightly dissolved, allowing for
the gradual release of fluoride (F7), borate (BOs5®7),
strontium (Sr?"), silica (Si03*7), sodium (Na™), and
aluminum (APP") ions”. And S-PRG fille also moderates
the acidity of the oral cavity, causing the surrounding
pH to become slightly alkaline when in contact with
water or acidic solutions, and this effect may also be
mediated by the sustained release of ions. S-PRG filler
has been reported to inhibit the demineralization of
enamel as well as plaque formation possibly by releas-
ing various ions'®'”. In addition, BO3*~ and Sr?"
released from S-PRG fille may have antimicrobial
effects on several bacteria present in oral biofilms'?.
The use of S-PRG filler-containing polishing pastes for
finishing resin composite resins appears to be a prom-
ising approach to promote remineralization of the tooth
substrate.

Ultrasonic pulse-echo method is a useful technique
that shows considerable potential as a noninvasive
diagnostic and research tool"®. This technique can be
used to measure the elastic modulus of the tooth sub-
strate’”. The enamel substrate is mainly composed of
hydroxyapatite, and differences in ultrasonic velocity
are related to variations in the degree of mineraliza-
tion, because the ultrasonic velocity increases propor-
tionally with the volumetric concentration of miner-
als'”. Ultrasonic velocity has also been shown to be an
index of remineralization and demineralization because
of its relation to the mineral content of the tooth sub-
strate!®.

Considering the potential of S-PRG filler to prevent
enamel lesions, the purpose of this study was to evalu-
ate the ability of polishing pastes containing S-PRG
filler to prevent acid erosion of enamel substrates
around composite restorations using ultrasonic pulse-
echo technique. The null hypothesis to be tested was
that the use of polishing pastes containing S-PRG filler

would not enhance enamel remineralization.
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Materials and Methods

1. Specimen preparation

Eighteen extracted bovine incisors were used in this
study. Standardized cylindrical cavities (2 mm in diam-
eter, 2 mm in depth), for which all margins were in the
enamel of the tooth, were prepared with a diamond
point (202CR ; ISO #021 ; Shofu, Kyoto, Japan), and a
super-fine diamond point (SF202CR ; ISO #02D ; Shofu)
was used for finishing each preparation. These dia-
mond points were fixed within a high-speed handpiece
(TwinPower Turbine P ; J. Morita Mfg., Kyoto, Japan)
with copious air-water spray, and a new bur was
changed after every six preparations.

After treating the cavity walls with a self-etching
primer (Clearfil SE Bond 2, Kuraray Noritake Dental,
Tokyo, Japan) for 20 seconds, bonding agent was
applied and light irradiated for 10 seconds using an
LED irradiator (Pencure, J. Morita Mfg.). Then, a light-
cured resin composition (Clearfil AP-X, shade A2,
Kuraray Noritake Dental) was condensed into the pre-
pared cavity and covered with a transparent strip. The
placed resin composite paste was light irradiated for
30s. The light intensity was monitored during the
experiment, and a light irradiance of power over 1,000
mW/cm? was checked using a curing radiometer (Blue-
phase Meter II ; Ivoclar Vivadent, Schaan, Liechten-
stein). After light irradiated, the flat surface was stan-
dardized by wet polishing with silicon carbide (SiC)
paper (Fujistar type DDC ; Sankyo Chemical, Saitama,
Japan)from #240 to #2,000 grit. Specimens were rinsed
with distilled water and air-dried.

Finally, the specimens were divided into three
groups as below (Fig. 1) :

1) Control group : the specimens’ surfaces were not

polished.

2) PRG group : the specimens’ surfaces were pol-

ished with a polishing paste containing S-PRG
(PRG Compoglass ; Shofu) using Super-Snap Buff
Mini-Disks (Shofu) for 30 s.

3) DDP group : the specimens’ surfaces were pol-

Resin composite_ [ Py Cutting enamel of specimen

10 mm

Control group PRG group DDP group

o) ) )
( | ( | (

\ | \ | \ |
\ / \ / \ /
/ / N

Unpolished Polished with PRG Polished with DDP

g

2 times a day
e

Artificial saliva Demineralizing
solution (10 min)

Fig.1 Experimental treatments used on the enamel
specimens restored with resin composites
PRG : surface reaction-type pre-reacted glass-iono-
mer (PRG Compogloss) paste ; DDP : diamond-contain-
ing (DirectDia) paste.

ished with a polishing paste containing diamond
particles (DirectDia Paste ; Shofu) using Super-
Snap Buff Mini-Disks for 30 s.

All polishing procedures were performed using a
micromotor handpiece (Torgtech CA-DC ; J. Morita
Mfg.) with 5,000 rpm and a constant pressure of 0.5 N
monitored by a digital balance (AT200 ; Mettler-Toledo,
Greifensee, Switzerland). All restorations and polishing
procedures were performed by one operator. The
information on the polishing pastes used are shown in
Table 1.

For each group, the prepared specimens (n=6) were
immersed in an undersaturated 0.1 M lactic acid buffer
solution (pH 4.75, 0.75 mM CaCl, + 2H,0, and 045 mM
KH,PO,4) for 10 min, and then were placed in artificial
saliva (pH 7.0, 144 mM NaCl, 16.1 mM KCl, 0.3 mM
MgCl + 6H,0, 2.0 mM K,HPO,, 1.0 mM CaCl, - 2H,0, and
0.10 g/100 mL sodium carboxymethyl cellulose)'”.
These treatments were performed twice daily (time
interval 10h) during the 28-day study period. During
the acid treatments, specimens were kept in artificial
saliva at 37°C.
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Table 1 Materials used in this study and their main components

Polishing paste Code Main components Manufacturer Lot No.
PRG PRG Glycerin, dia.mond po'vader (1 um)., alu.minum oxide, Shofu 91701
Compogloss S-PRG filler, purified water, viscosity agent
Gl in, di d d 3 , Vi it t,
DirectDia paste DDP yeerin, diamond powder (3 m), viscosity agen Shofu 1217064

pH regulator, colorant

S-PRG : surface pre-reacted glass-ionomer

- Measuring interval

B echo

Osciloscope S echo

Fig.2 Method to measure the ultrasonic velocity of
the specimen

The specimen was put between the transducers and

time elapse between the S-echo and B-echo was measured.

2. Ultrasonic velocity measurement

Ultrasonic velocity measurements were performed
using a system comprising a pulse receiver (5900PR ;
Panametrics, Waltham, MA, USA), a longitudinal wave
transducer (V112 ; Panametrics), and an oscilloscope
(Waverunner LT584 ; LeCroy, Chestnut Ridge, NY,
USA). The instruments were initially calibrated by
standard procedures using a 304 stainless steel calibra-
tion block (2211M ; Panametrics). Measurements were
taken before the start of the study and on days 1, 7, 14,
21, and 28. All measurements were performed at 23°C
+1°C and 50% 5% relative humidity.

Ultrasonic waves travel through the transducer into
the sample and are either reflected at the surface or
transmitted through the sample. The reflected wave
that reaches the probe is termed the surface echo (S
echo), while the transmitted wave reflected at the
interface between the air and the back surface of the
sample is termed the back surface echo (B echo). The
time difference between the S and B echoes represents
the time it takes for the wave to propagate through

the sample (Fig. 2). When the specimen thickness (T)
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is known, the acoustic velocity (C) can be calculated by
measuring the difference time (At) between the S and
B echoes using the following equation :
C=2T/At
where C : acoustic velocity
T : thickness of the specimen
At : round trip transit time
Three measurement points were selected for each
sample, and the average value was used as the speci-

, . .
men’s ultrasonic velocity.

3. Statistical analysis

Statistical analyses were performed using a commer-
cial statistical software (SigmaPlot version 13, Systat
Software, Chicago, IL, USA). Data for each group were
first tested for homogeneity of variance using
Bartlett’s test and normal distribution using the Kol-
mogorov-Smirnov test. Subsequently, repeated mea-
sures analysis of variance and Tukey-Kramer post hoc
multiple comparison tests were used to analyze the

data with a significance level of a =0.05.
Results

The average ultrasonic velocity of the specimens in
each group is shown in Table 2. The ultrasonic velocity
of the control and DDP groups gradually decreased
during the treatment period (control : from 3,303 to
3134 m/s ; DDP : from 3,299 to 3,222 m/s). However,
the ultrasonic velocities of the PRG group increased
significantly after day 14 of the treatment period and
showed an upward trend thereafter (from 3,281 to
3529 m/s). The PRG group showed significantly higher

values than the other groups at all treatment periods
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Table 2 Ultrasonic velocity of the cutting enamel of specimens under three treatments

Baseline 1 7 14 21 28

Control aton 3303 (48) 3286 (42) 3229 (39) 3190 (51) 3165 (43) 3134 (41)
group aA aA abA beA beA eA

PRG sron 3981 (63) 3309 (66) 3358 (64) 3459 (82) 3482 (83) 3529 (86)
group aA aA abB bB bB bB

N 3299 (60) 3295 (59) 3284 (65) 3264 (53) 3235 (47) 3222 (51)
group aA aA aAB aA aA aA

Control group : unpolished ; PRG group : polished with PRG ; DDP group : polished with DDP
unit : m/s (values in parenthesis indicate standard deviations) ; n=6 teeth per group.

Within groups, means with the same lowercase letter are not significantly different(p>0.05).
Between groups and within storage times, means with the same uppercase letter are not

significantly different (»>0.05).

from Day 14 to Day 28.
Discussion

Bovine teeth were used in this experiment ; although
human teeth are ideal samples for in vitro studies,
bovine teeth are commonly used in place of human
teeth. The current consensus recommends the contin-
ued use of bovine enamel as a substitute for human
enamel'®. Bovine teeth have the advantage of being
much easier to prepare specimens because of their
larger size. Previous studies have compared acid disso-
lution of human and bovine enamel in vitro under con-
ditions representative of erosion and concluded that
bovine enamel can be used as a substitute for human
enamel in erosion tests at moderate exposure peri-
ods'”. Nevertheless, the differences in chemical and
physical properties between bovine teeth and human
teeth must be considered when interpreting the results
of studies using bovine teeth.

In this study, we investigated the effect of immer-
sion of specimens polished with a polishing paste con-
taining S-PRG filler in a lactate buffer solution at pH
4.75 on enamel demineralization. The equilibrium
between remineralization and demineralization
depends primarily on the pH of the oral environment
and mineral ion exchange. Another important factor in
ion release is pH. When the local acidity reaches pH

5.5, referred to as the critical pH, saliva and plaque

fluid are no longer saturated with calcium and phos-
phate ions, hydroxyapatite in the enamel dissolves, and
there is a net loss of enamel from the teeth®. A plaque
pH of 6.0 or higher is usually considered relatively safe.
If saliva and plaque fluid are acidic due to acid chal-
lenge, a plaque pH of 6.0 to 5.5 is potentially cariogenic,
while 5.5 to 4.0 is cariogenic or within the danger
range due to dissolution of hydroxyapatite crystals and
formation of cavities?”. Since the demineralization/
remineralization cycle is fundamentally dependent on
enamel solubility and ionic gradients, a rapid increase
in pH can lead to supersaturation of essential ions such
as Ca?" and PO,*” in the saliva®?.

In this study, the ultrasonic pulse-echo technique
was used to determine the prevention effect of the pol-
ishing paste containing S-PRG filler against acid attack.
A secondary caries is frequently observed after resin
composite restorations over time®. It is typically found
adjacent to the restoration and is considered to be
associated with the gap formation between the tooth
substrates and the restorations® . Inhibition of the sec-
ondary caries around margin may lead to the long-
term stability of the restored tooth, therefore, using
materials that have an ability to enhance mineraliza-
tion and inhibit demineralization of tooth substrates
surrounding restorations is desirable.

Polishing with the paste containing S-PRG filler

resulted in the increase in ultrasonic velocity for the
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enamel, contrary to the reduced velocity observed in
the control group. These results are consistent with
our previous study using S-PRG filler containing gel
application to prevent demineralization?”. The use of
polishing paste containing S-PRG filler therefore
appeared to prevent enamel demineralization.

Changes in ultrasonic velocity is related to the
degree of mineralization. In the demineralization pro-
cess, the acid reduces the solidity of the enamel, result-
ing in a reduction of the ultrasonic velocity. In contrast,
in the remineralization process, the increase in ultra-
sonic velocity is directly proportional to the volume
concentration of minerals of the enamel® . It is possible
that the presence of ions from the PRG filler in the pol-
ishing paste may have strengthened the enamel sur-
face and protected it from acid attack®®, ultimately
leading to changes in the physical properties of PRG
specimensm. Therefore, it was suggested that when
S-PRG filler is incorporated into polishing paste formu-
lations, the ions released from the glass-ionomer phase
contribute to the suppression of tooth surface deminer-
alization.

The substantial amounts of F~, BO3*~, Sr?*, Si0*,
Na*, and AP" ions are released from S-PRG filer in
neutral and acidic solutions”. SiOs*~ induces remineral-
ization of the dentin matrix in association with F*,
Ca®*", or POS~ 2), Hydrated silica gel has sufficient
silanol groups to induce apatite nucleation on its own
surface ; nucleation then proceeds by taking Ca and P
from the surrounding environment. Another report
suggested that Si released from bioactive glass parti-
cles is absorbed onto the substance, thus providing
sites for heterogeneous CaP nucleation. Once nucleated,
it spontaneously grows in solution to form a bone-like
apatite layer?. The effect of Sr** on enamel remineral-
ization was previously investigated, and it appeared to
have the capacity to enhance enamel remineralization
in conjunction with F™ %, Sr?" reinforces the tooth
structure by acting on hydroxyl apatite to convert it to
strontium apatite, resulting in the formation of an acid-

31) Sr2+

resistant layer on the tooth surface supplied
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from the S-PRG filler to the tooth substrate may be
incorporated into Ca®" sites in the hydroxyapatite of
the enamel®”. The effects observed in the present
study are likely to provide clinical benefits after long-
term usage in the oral environment.

The results of this study indicated that the use of
polishing pastes containing S-PRG filler can not only
improve the gloss and marginal adaptation of resin
composite restorations, but also protect the enamel
margins from acidic attack due to its buffering effects

by the release of multiple ions.
Conclusions

Within the limitations of this in vitro study, it can be
concluded that polishing resin composite restorations
with paste containing S-PRG could effectively prevent
enamel demineralization. Further in vivo research will
be required to prove the clinical effectiveness of the

polishing paste containing S-PRG filler.
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awareness among 10,000 male and female participants

aged 18 to 69, and reported that 83.6% of the male

Introduction

Teeth whitening, which has been attracting atten- group had knowledge of teeth whitening, and 60.4% of
tion mainly among females, is now seeing growing them expressed interest in having whiter teeth.
interest and concern also among males. In 2023, According to the “Survey on Men’s Lifestyle and

Mishima et al.” conducted a survey on teeth whitening Beauty Standards in the COVID-19 Pandemic” admin-
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istered to men aged 15-59 years by Nippon Information
Inc. in 2021, “dental care” accounted for 40% of what
men in their 20 s to 50 s wished they had taken care of
in terms of beauty and health?. Collectively, these find-
ings indicate that men have become more conscious of
beauty and health, and dental care was one of the most
common concerns among them. In this age when both
males and females want to be healthy and beautiful for
a long time, it is anticipated that interest in esthetic
dentistry will expand from its current primary focus on
female patients to include more males in the future.

Terry & Davis® examined features that influence
facial attractiveness, and found that the mouth, eyes,
facial structure (shape and complexion), hair, and nose,
in that order, have a significant influence on such
attractiveness. Additionally, regarding the relationship
between esthetic dentistry and attractiveness, Beall”
compared smiles before and after esthetic dental treat-
ment, and revealed that smiles after treatment gave
more positive impressions in terms of attractiveness
and popularity with the opposite sex, which demon-
strated that teeth influence perceptions of personal
attractiveness and personality. Moreover, Kershaw et
al? examined impressions of 3 types of dentition : nat-
ural, brightened, and caries, and reported that brighter
tooth colors give more positive impressions than natu-
ral teeth, and that tooth color influences social percep-
tions. Based on these findings, the mouth is one of the
factors that influence the quality of life of people, and
some tooth colors may give a more attractive impres-
sion than others.

With the aim of establishing criteria for the general
public and dental professionals to select appropriate
tooth colors, we focused on harmony with skin color,
and examined facial impressions of female models in
their twenties to thirties with different tooth and skin
color combinations among adults of the general public
aged between 20 and 39 years®”. The tooth colors that
harmonized with skin color were those of the same or
a similar tone to the latter. We also investigated the

status of dental visits among 206 adult males and
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females of the general public in 2021, and found that
approximately 60% of these males were dissatisfied
with their mouths, approximately 90% were concerned
about the yellowing of their front teeth in daily conver-
sation and work settings, and approximately 40% had
experienced depression or anxiety due to dental or oral
issues, revealing that male’s interest in tooth color is
also highg). Therefore, with a view to establishing crite-
ria for the selection of favorable tooth colors, we subse-
quently examined facial impressions of male models
among male participants, and obtained the following
findings : among all skin colors, apparent age increases
with darker tooth colors;in terms of job-related perfor-
mance, impressions are worse with darker tooth col-
ors ; and males consider brighter tooth colors to be
more socially desirable.

There are known sex differences in the perceptions
of beautyg). Therefore, we hypothesized that males and
females would have different impressions of male
model faces. Both male and female subjects are needed
to evaluate the impression of faces in order to define a
criteria for selecting favorable tooth colors. The pres-
ent study examined impressions of male model faces
with different tooth and skin colors, and to examine the

differences in the ratings by males and females.
Materials and Methods

1. Samples used for the study

Based on a photo of a male model face (Business
image of male in their thirties, PIXTA)"? (Fig. 1-1), 16
different samples were created using image editing
software (Adobe Photoshop Creative Suite 2, Adobe,
USA) by combining 4 tooth (VITA classical shade,
Hakusui Trading : OM1, Al, A3, and A4 : Figs. 1-2)
colors and 4 skin (pale, fair, standard, and bronze : Figs.
1-3) colors. Each sample was printed on A4 Kent
paper. Tables 1 and 2 show the Munsell values of tooth
and skin colors, and Practical Color Co-ordinate System
(PCCS) hue and tone diagrams indicate their positions
(Fig. 2)'"12 Regarding tooth color, five VITA classical

shade measurements were taken using a color chroma-
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OM1

& .
Fig. 1-1 Model image
Pale
Table 1 Munsell values of the tooth color

M 1l val
Tooth color HRSE vatues

VITA shade Image
0M1 4.2Y6.3/0.5 43Y79/0.2
Al 21Y6.0/14 2.2Y6.9/19
A3 0.7Y5.6/2.2 0.7Y6.7/2.6
A4 98YR5.1/2.7 9.8YR6.9/29

tometer (CR-20 : KONICA MINOLTA), and the aver-
age of each was matched to the color tone of the sam-
ple (HV/C according to the Munsell color system). The
use and editing of photos were based on the usage
standards of PIXTA (2022).

2. Participants

The participants were 30 females and the 30 males
of the general public enrolled in our previous study™,
all of whom were aged between 20 and 39 (overall
mean age : 30.1£7.3) years. Analysis by the t-test to
examine sex differences in age revealed no differences
between the 2 groups(p=0.21). They were required to
have binocular visual acuity of 0.8 or better, which did
not interfere with daily life or affect the evaluation of
samples. The absence of color blindness was confirmed

based on a self-report.

3. Study period
Between December 2022 and January 2023.
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Al A3 A4

Fig. 1-2 Tooth color

Fair Standard
Fig. 1-3 Skin color

Bronze

4 . Study procedure
Participants looked at one sample at random and

responded to a questionnaire.

5. Study environment

The present study was conducted in the researcher’s
laboratory under daylight-white fluorescent lighting
(color temperature : 5,000 K ; color rendering : Ra=84)

as a uniform lighting environment.

6. Questionnaire

Survey respondents indicated their sex, age, the
samples they considered to show the most and least
harmony between skin and teeth color combinations,
the apparent age of the 16 different samples, and the
impression they had of the 16 different samples.
Respondents were asked to rate their impressions of
16 different samples on the following five-point scale :
<Strongly disagree>, <Disagree>, <Neutral>,
<Agree>, and<Strongly agree>. Impressions were
based on 22 items selected from responses to a previ-
ously conducted surveyS) and from items used in the
study of impressions reported in interpersonal commu-

nications'?.

7 . Statistical analysis
1) A simple table was used for harmonization

between tooth and skin color combinations ; 2) the
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Table 2 Munsell values of the skin color

Munsell values Mean
Skin color . .
Forehead  Right cheek Left cheek Chin Lightness/Saturation
Pale 50YR8.1/12 56YR7.3/22 29YR7.7/19 6.0YR75/2.3 7.7/19
Fair 76YR7.8/28 62YR7.1/35 41YR79/22 70YR7.2/35 7.5/30
Standard 55YR7.2/45 47YR6.7/49 37YR71/45 61YR6.7/5.0 6.9/4.7
Bronze 59YR6.1/51 5.0YR53/48 34YR59/47 7.3YR5.7/4.8 5.8/4.9
A3A High
Fair ~ 4, ! 4
Bronze |

Standard N\

~fog, B i 5 —~
yR o S Qg AT e
4 }('IIUW- -’"de;_ Wy A gﬂ“'n d
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Fig.2 Practical Color Co-ordinate System (PCCS) hue and tone diagrams

Friedman test was performed to compare the apparent
ages of the 16 samples in which each skin color was
combined with the 4 tooth colors, and the Mann-Whit-
ney U-test was used for comparison between the male
and female groups ; 3) and the Mann-Whitney U-test
also used to compare impressions of 16 samples based
on 22 items between the male and female groups ; and
4) a factor analysis (a principal factor analysis with
promax rotation, eigenvalues =1) was employed to
identify the impression structure of the 16 samples.
Mean factor scores were calculated, and a one-way
ANOVA was used to identify differences in each fac-
tor. Tukey’s multiple comparison test was used to
identify significant differences. Statistical processing
was performed using the statistical analysis software
(SPSS Statistics 29, IBM Japan). The significance level
was set at less than 5%.

The present study was approved by the Epidemiol-
ogy and Other Research Ethics Committee of Fukuoka
Women’s University (approval number : 2021-01) and
the Ethics Committee of Fukuoka Gakuen (approval

number : 550).
Results

1. Harmony between tooth and skin color combina-
tions

The most harmonized tooth color (Fig.3) was 0M1

for pale skin, and Al for fair, standard skin, and bronze

skin in both male and female groups. The least harmo-

nized tooth color was A4 for all skin colors in both

groups. OM1 was also selected for bronze skin in both

groups.

2. Apparent age for each skin and tooth color com-
bination
The Friedman test was used to investigate the sig-
nificance of differences in apparent age by tooth colors
for each skin color (Figs. 4, 5). In both male and female
groups, there were significant differences in apparent
age among the 4 tooth colors combined with each skin
color (p<0.001). The Mann-Whitney U-test to examine

sex differences revealed a significant difference in the
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Fig.4 Comparison of apparent ages among the 4
tooth colors (pale skin)

Wilcoxon signed-rank test : *p<0.05, ***p<0.001

Median (IQR) : [male] OM1 30 (28-35), Al 32 (30-

36), A3 35 (33-38), A4 38 (35-42)

[female] OM1 32 (28-353), Al 33 (31-365), A3 355

(33.8-40), A4 38 (35.5-435)

impression of the sample combining bronze skin and
A4, as the apparent age for this sample was signifi-

cantly older in the female group (p=0.028).

3. Impressions of each skin and tooth color combi-
nations
Table 3 shows the number of items showing signifi-
cant differences in the Mann-Whitney U-test to com-
pare impressions of different skin and tooth color com-
binations between the male and female groups based
on 22 items. Ten samples revealed sex differences due
to tooth color. The sample combining standard skin

and OM1 had the highest number of items, as the

128

Fig.5 Comparison of apparent ages among the 4
tooth colors (bronze skin)

Wilcoxon signed-rank test : *p<0.05, ***p<0.001

Mann-Whitney U test : "p<0.05

Median (IQR):[male] OMI 35 (32-40), Al 365 (32-

40.8), A3 40 (35-45), A4 405 (36-46)

[female] OMI1 365 (31.8-43), Al 38 (32-43), A3 415

(35-45.3), A4 45 (37-50)

female group gave it a significantly higher rating in 4
aspects (Healthy, Clean, Young, and Gorgeous ; p<
0.05).

A factor analysis (a principal factor analysis with
promax rotation, eigenvalues =1)to clarify the impres-
sion structure of the 16 samples identified 2 factors :
Factor 1 [inner beauty outer beauty], and Factor 2
[job-related performance] (Table 4). Mean factor
scores were obtained for each sample and examined by
a one-way ANOVA. The results obtained revealed sig-
nificant differences among the 16 samples in all cases
(Factor 1 F (31, 924) =27.67, p<0.001 ; Factor 2 F (31,



Table 3 Number of items that showed dif-
ferences in impressions held by
male and female

Tooth color oMl Al A3 A4

Skin color
Pale 1 1 2 0
Fair 2 0 1 0
Standard 4 1 0 0
Bronze 2 1 1 0

924) =21.33, p<0.001). To evaluate appropriate tooth
colors with a focus on skin colors, the mean factor
scores of OM1, Al, A3, and A4 for tooth colors by skin
colors are in Figs. 6 and 7, with Factor 1 and 2 as axes.
We also examined sex differences in the mean factor
scores for the same skin and tooth color combinations,
but no sample showed a significant difference.

Next, the color of teeth satisfying the two factors
was examined. A sample was considered “suitable” if
the mean factor score was a positive value or a nega-
tive value that was close to the positive range. Suitable
tooth colors for pale skin for both males and females
was OM1 (Fig. 6). Suitable tooth colors for fair skin for
both males and females were OM1 and Al, which satis-
fied the 2 factors (Fig.7). In addition, A3 was consid-
ered to be within the acceptable range of suitable tooth
colors ; however, the first factor was on the border of
positive and negative, and the second factor was nega-
tive. Suitable tooth colors for standard skin for both
males and females were OM1, Al, and A3, which satis-
fied the 2 factors (Fig.8). For bronze skin for both
males and females, only the second factor was on the
positive side, but OM1, Al, and A3 were considered to
be within the acceptable range of suitable tooth colors
(Fig. 9).

In terms of job-related performance, both male and
female groups gave A4 the lowest rating, followed by
A3, regardless of skin color. The difference was more

significant with brighter skin colors.
Discussion

The present study examined impressions of male

Harmony between Tooth and Skin Colors

Table 4 Results of factor analysis (all skin colors)

Factor 2
Job-related
Outer beauty performance

Factor 1
Inner beauty

Elegant 0.950 —0.221
Beautiful 0.949 —0.127
Intellectual 0913 —0.151
Clean 0.910 —0.068
Gentle 0.826 —0.162
Neat 0.816 0.042
Refreshing 0.815 0.050
Nice 0.782 0.099
Attractive 0.773 0.154
Natural 0.677 0.171
Friendly 0.664 0.221
Pleasant 0.663 0.270
Young 0.661 0.154
Considerate 0.601 0.187
Honest 0.532 0.262
Gorgeous 0.524 0.298
Active —0.144 0.981
Strong-willed —0.274 0.965
Confident —0.025 0.878
Cheerful 0.150 0.733
Responsible 0.252 0.602
Healthy 0.322 0.589
Eigenvalues 1351 2.004
Cumulative contribution 6141 70.52
rate

Cronbach’s alpha coefficients were 0.967 for Factor 1,
and 0.923 for Factor 2.

model faces with different tooth and skin colors among

males and females.

1. Harmonization between tooth and skin colors

It was confirmed that the tooth color that harmo-
nizes with each skin color is in a harmonious relation-
ship of the same or a similar tone with the latter, and
that tooth colors brighter than skin colors are easier to
harmonize. In our similar study on impressions of
female model faces, the tooth colors that harmonized
with skin colors were of the same or a similar tone to
or brighter than the latter”. The results of the pres-
ent study support these findings.
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Fig. 6 Distributions of mean scores for Factors 1 and 2
(pale skin)
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Fig. 8 Distributions of mean scores for Factors 1 and 2
(standard skin)

2. Impression of each skin and tooth color combi-
nation
Comparison of apparent age among different skin
and tooth color combinations revealed that male model
faces combining skin color and a tooth color darker
than the skin color gave the impression of being older

in both male and female groups. The sample that
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Fig. 9 Distributions of mean scores for Factors 1 and 2
(bronze skin)

showed sex differences was the combination of bronze
skin and A4, as the apparent age was significantly
older in the female group. Thus, similarly to female
faces®”, male faces with darker tooth colors were
shown to give the impression of being older (Figs. 4, 5).
As tooth color becomes less bright with age, esthetic

dentistry may play an important role in helping older



adults give a youthful impression.

Among the 16 samples, the combination of standard
skin and OM1 revealed significant sex differences, as
the female group gave it a higher rating. Based on this,
females are likely to regard males with brighter tooth
colors as more attractive.

The factor analysis in the present study identified
the following 2 factors : [inner beauty outer beauty]
and [job-related performance] (Table 4). Tooth colors
were examined to satisfy these 2 factors with a focus
on skin color. The results obtained for both males and
females showed that OM1 was suitable for pale skin
(Fig.6), and OM1, Al, and A3 for fair, standard, and
bronze skin (Figs. 7-9). Both male and female groups
gave samples with a greater difference in brightness
between tooth and skin colors lower ratings, revealing
that such a difference between skin and tooth colors
may result in a negative impression of a person. In
terms of job-related performance, the impact of the dif-
ference between skin and tooth colors on the impres-
sion was greater with brighter skin colors, and darker
tooth colors tended to give the impression of poor job-
related performance. It has been reported that at the
time of hiring, employers have a better impression of
individuals who have a more esthetically pleasing
mouth, while they may perceive individuals with an
esthetically unappealing mouth as less competent in
their work'®. The present study provided a similar
finding on tooth color, as darker tooth colors were sug-
gested to give the latter impression.

Concerning the impact of tooth color on interper-
sonal impressions, Montero et al.'? evaluated smiles
with 3 types of teeth : lightened, natural, and darkened,
in terms of social, intellectual, psychological, and inter-
personal abilities, and reported that smiles with dark-
ened teeth were rated lower than those with natural
teeth, and smiles with lightened teeth were rated
higher than those with natural teeth. Newton et al.2”
also conducted a 12-item social evaluation of images of
darkened, natural, and whitened teeth, and reported

that whitened teeth were preferred over natural teeth,

Harmony between Tooth and Skin Colors

and furthermore, faces with whiter teeth were per-
ceived as younger. These findings are consistent with
the results of the present study, suggesting that tooth
brightness influences impressions in interpersonal com-
munication settings, and brighter tooth colors give

more positive impressions.

3. Sex differences in the impression of each skin

and tooth color combination

We demonstrated that there were no significant dif-
ferences in the impression of the samples that had the
same tooth and skin color combinations between the
male and female groups. We previously examined the
impression of 16 different female model faces with four
different tooth color and four different skin color com-
binations, and reported no significant differences in the
impression of the samples with the same tooth and
skin color combinations between male and female sub-
jects7). This suggested that there may be common cri-
teria for evaluating faces that both males and females
find attractive in female faces. These findings also indi-
cate that there are criteria of attractiveness for male
faces that are common among males and females, and
that this standard may influence the overall impres-
sion.

As dental professionals face difficulty in selecting
tooth colors that satisfy their patients, standardizing
tooth colors based on skin color as an indicator may
increase the efficiency and reliability of dental services.
Furthermore, by knowing the tooth colors that
improve their impressions, people may become more

positive about their social activities.

4. The limitation of this study

The models of faces in the study were in their 20 s
and 30 s, and the study subjects were adult men and
women aged between 20-39 years. Therefore, the
results obtained in this study may not be applicable to
all generations. Further studies should examine the
impressions of the model for all generations, including

the elderly.
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Conclusion

To identify desired tooth colors, the present study
examined the impressions of 16 male model faces by 60
young males and females aged between 20 and 39
years using 16 combinations of 4 tooth (0M1, Al, A3,
and A4) and 4 skin (pale, fair, standard, and bronze)
colors. The following results were obtained :

1. Among all skin and tooth color combinations,
apparent age increased with darker tooth colors.

2. A factor analysis identified 2 factors : [inner
beauty outer beauty] and [job-related performance].
We then investigated which tooth colors satisfied these
2 factors for each skin colors, and showed that OM1
was suitable for pale skin and OM1, Al, and A3 were
suitable for fair, standard, and bronze skin, suggesting
that brighter skin colors had fewer suitable tooth col-
ors and a narrower selection range.

3. It was suggested that tooth brightness influ-
ences impressions in interpersonal communication set-
tings, and brighter tooth colors give more positive

impressions.
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I Z R L7228, LY zuEARBER—ZA MR T A b
BT, BIFEThot, TN, BTALAVETH
20Ny AN ER—=RA KT A M, fAIRICEENR
LY URIERRY 72/ —LofEeE ey, &5
Il 72 Lime B2 BRIAIARIT £ CTA DAL G OYE %
BEL70, OEOEEMBD RS, b* B EALA
ol FEZT,

WV uHADNER—AMFTA ME, AT7A b
SV BROWEOAHI 23— 7T 2 HEIEL, TBE
Dy ZFHTBWEBHITH B ENRBI N,

5 34 [l HAM PR E E AR S

P-18
BEOGBHAIEZFEBMIIINAZT IS DEE

MICRIFYEE

PN

RIHS S R A %ty & —

BEY : BEMBEEICB O TXAEIEOECEE DL
&, HBIVIIEFERDODITEAEOHIFEIRE L E
IV DN a=T 759y (LUK ZRC) DEAMD
AR TE R WIEFNICX LT, ¥ = — F&HERICHTHMmE
WL ERTERTZI DL, 2ok E LCbh
oo a=7HEICA =7 2R S 2179 5
EBWH 5, XEWDOH & ZRCOBMEADE B E D
IV ETLONEET S,

& REAAGMH ISR LT, JEA 0.3, 05,
07, 09mm ® ZRC (v F LAY —F A2 =z—F) %
BET 2, LEIE A2 HB DX ERIZA R— 707 L
D ZRC Z#HEH & L, A3k aWz A2/ - 757
V&R - lGEo 3B L CERRS O Y L a =7 NH
I2A_X—2 (LUZEN WhiteOpaque) Z&i8L 7z ZRC #
INFNRPTE S X H I L CHIKEHMET 5, £/, L
v Av MRV T—BEFRX=TEEHHL 2, FF
fili /7 v 13 s BHEE Al 10 A% )5z H IS X 2 &80 AT
L L7,

BR-EBR: FR—V XV 2L ZEAR07, 09
mm D ZRCIZE W T, BRI A2 & AT E T
W3 EFHEGL 72, 0.3, 05 mm iZBWTIE, FHfilic N7
VX D3H o L BHEWINET T B LT 5 e RHE
D% h>o 1,

BREOLEXAEREICNLT, IMBATA4 VI
oTHET7 I=CaTB52LL—20DFRELTER
550, —oDHEHEL L TEA07~09 mm MR TE
E, PR Va7 7o v HEICA R—=7 2%
XA R=—TDL P v X v 2 TUL, ZRC
DFERK L OFE2MERFCTEL Z Ebd o7z,
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WREFETFREEZHRE L AEREXRICETIE
HIRE B3

A KB, REIMESEY, dpaEEd | e,
dHPEY, mate'?, G

RUEEN - <E ST RE Gt e g

D per L R

SHABRRZI B 74 b= 74K

Y E AR RIER SR

Y EABI RIS BT SRy

O B RHERE

D H A MBI A i b B Bl

BEY :E4E, pRME AR LSRRI SR I HE D 2 B I3
LT3, 207, WEHEAE AR LT h iRt
BRADBEPBLIL D D Lo te, RFERTHRHEL
ARV E 2 R RICHEBIESEICEE T 2 BRI A 2 FEE L,
HTFOMAZGSNI-DTIWEZITI,

Tk ¢ HOARER b SR E P22 e B A2 22 2023 4E LR -
REH1I~3 FAEDEEE/H S NP4 4134 (18~54
) AR, WREEEORA - FEHEK - BLOES
FBIZOWTERATZ ML L 72, 4B, AUFRIZHANE
FERZHTERE B EEREBRDOEKR 2, Kl
5 ¢ NDUH-RINRI2019-29 G,

BRHLUEBR  FEEFNAE S HE 2R, mbb#E
REEIHEHAEBEIRSYHEAELHEL L2 A
N1 HDEEL, Th7A4 =7 96.3%, TFEIEsEFHA
¥, 81%, TPTC, 625%, "RIEMHRR) 54.3%, &
21 455%, TERIFEME ) 282%, THAKERENR ) 14.4%,
THE G ) 124% TH o7z, S SICHBIREAICNT S
FEBREFTEL 2L TAME, 0w, 383 4,
MR e\ 304 TH o7z, TNy EREL
383 A A EMEEE %2 LRl 8 HH» & HEGEN I ¢
HELALEZABILDVMELTRTA =7 1846%,
TG IE S BHAHE ) 56.9%, PTCy 44.4%, " RAEHIRK
295%, THEMBEE) 201%, TREBE) 133%, itk
ReRtIE) 13.3%, THFEIAIE) 125% CThH -7, HEMF
HH A 8 IHH OFBAIE & FEERIE, FEEMTH -7,
155 - B AE LR E R, BMESRICNT R0 &
BHEEIE O 2 EDPERRAEOHKR» S UL 72, BE
FiE, ELOHBMEREA 2B 2 EBOH 1EICT 3
7o®, B IR L 2T WEBNEZIT ) BEEIR
BRI Nntz,
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P-20
AXNEXEH £ FRBOBFR—FTERHR
EBIRITRE—

BEEGCY, SWETY, B, witE?,
N KD, RE-Y, % Y, TS,
KWESED, &7 WY, A, sEmspg?,
P2 10

DA

D HA BRI

YHAKRF

DR

NN

O HL KA

DY R R

RPN N

DLHEBE R R

0 gy ks

BEY : EERt S IcB U 2 @FEFEGOITMHI, DEOE
LEFEOEE T2 L) RFomALTERMR L L
T, Sk X 2FEZ MK L TS, SIS 512192
LI TAER R E DI L 7SR %2 T L 72,

Fik o AR AN AR RRIE R SRR B ONE T 26
Bids & OB RHERE ImBE LTV 3 60 M Lo BETH
HOEBICFAENS S N 1924 % 550z 20 TH H o /E [
Hh o TN R, 2EREORMEL ATIC X D R
BT U 7o AWFZEIZ GRS K2 F5 11000689-A1930),
HA RIS RRE S 2020-001), 785K
Lkl - BERWARIEBEELZES (ZESZMNE
51 4231) DfEE A THAGRE S TIHM L 72,
BREER PRI RI V- Ik BHH Y 2F
HOMBMRERZ b &I, FRINVEHERNRIC X D e
Zhwl L 75 R, Tl - Tno R HICBEL»H D £ 7
VI EBORIZETIICEL 2HTFE LT, TBEHED
Wil TERRIORE) & v 2 HPENORE, 351 T
A TVEIR) TIREERSIE) Mo ns 2 L2875k,
F 7, FAENREDOHEIMC X D 2EHREEDNEE L D 9%
A U7, AT TIE 82 PR L CRYMEH 2 M
T5IED6, RFIEDRENLZEZEHT 2 2K —
FMAFICH L CHIBHTE L EEZ B,

B3R TULOREERDEN Z EDOEND A S 4
BAOWENH L EBEZ NS, SBEINEICHTHE
ZHkFET 2 PETH D,
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CAD/CAM 7Oy DX TIL—&H CAD/CAM 1
SL—DESICEZBEE

MY, DHREE—2, IAHRERY,
b s

DICHREPHOCF B IR ISAL - PR 5 A
o8
DILHREEEHEAE I e
P ILHBEEHEF I T
2538

JEH—E,

BB : 5 H CAD/CAM & 2 F L DHBEIE KD 5
CAD/CAM 4 L — (BI'F CAD/CAM In) 13fiErio &l
7 & Db L 72238, BRIRINA A F 54 ikt
Tz, BEMoOBESER, TREEATS, 22
TAWRIE, YIHIM LRI G 35 A7)V —FH
CAD/CAM In O NHIBEE 1T 5 2 % 5D W -CHHT L
72

MR EFEH: LY BRI T - MO In &% H# X 20
mm T L, AR % %4EL 72, Aadva Scan E3
(3Shape) IZTHEBRE 2GR L, CAD LTiRGEFL
7257 —% % Aadva harmony (GC) IZ#EL %, 7 X
<=1 300 (GC) DYIHIMTIFICFET 2 A 7N —F%
20 mm, 30mm & LT, CAD/CAM In 28IEL 7z (n
=3), CAD/CAM In &Y 7 7 L ¥ ZADWHBERIFIE, A
¥y =/ L7#%ICSTL data (A : 220 mm, B: @30
mm, Ref) ~ZEfal 7z, Ref & A £ 713 B D&
i, RAF74 v P73 R L% TN B
E R 1T R TITR = N3 s R O AN o= £ 1 = iy 1 W1 i
Wiz THERTHIRT L 72,

BREEE: KHEROTHME (um) (XHIEER (A +
182, B: +149), @Em (A: —83, B: —93) & 7%-
7o, MMt 51, A 7V —F8 & MIEE X 7 IZEF K D[]
WA B (P<0.05) 2380, A 7NV —FH CAD/CAM
In D#EAE IS % 5 2 5 ATREEDRIR éf nrz,

5 UHIIN TR CAD/CAM 7u v Z It 53 i
ATV —£x, CAD/CAM In O NHBEAICHEET 5 1]
MDD %,

o 34 [nl A BHEF S P 2 AR &
P-22
BEEMICLPERER
FERE AL
Mk &kt 7 v R TR

B lRICE W TSEHGRE LU 2HbH 5
A2 —1 7 VIR OWR T H 2 DB DZEH L \»
LT B, AN IS B W CHREBHH PENIRSYE 2
AF7ERAT =74 CIREHBIICED X ) 2%t
L 20, ERNEREOELIC L ) taifIc s 2 2 &
BT\,
MR EFE © HEE LRERER O FEE A FE LOGIRIEE
BRta L BAMICyITRY., SHEROEROEE IR L
7R T — % %28y a v o CEAS b EWE %
707, HRSUEEER B ORENIREE S X 7 (Eyespecial
C-1I), A=—1F 7 % (iphonel2), HiRHHY v 75
A b,
BREER  HROTRBEORDONGFEDZDOF L VPR
DD H3iE P, R RAIC iDﬁ%%@%ﬁu
EERPIAZT o, FROEVBEVWEAIHS L, R
@ﬁ%%w%éﬂiﬁﬁwuﬁ<ﬁotouhi@m%
DS L SR 2 G LA IES o oo E b
5, RICAR =t 74 VIZBWTZDENHETH -
oo A=t 74V TIENHRELTY YT I74 &M
L?’:i;i‘ PETHI O SR %2 Z AT B RN 7 4 P2 B D
AN EERPIARP L TL o7, FED
TE?% EISOBJED BB ED S ) A4 AH3E Z W'E
DEHALIT D 72,
R 0 RUH RG29S D3 e 1
ET A, mIEND o, Ko TS DIAEE
SRR EGE T E—E DML T TomFRHiIcaRT
HBEHW, Ae—b7FICBVTIEAITA FNT Y
AEDFEICHIRD D 2 5, FHTFBREICELG I NPT
7o D EFADLE N HENL TR 2 DT, A TH DR
W TATRETH D, ZERIN AR IEFTIICWIETE 5,
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AZN—HYIIY —RFRaA RI v MUY TEEX
hER—tL 25 3Ix— MRZT7EEOGRSM
IR, IMRERE, FiFEhK T, L,
B

WARIASE B0 B RMR TRl S5 B Rh

B : AWFEIE R 2 AFHOLABRICH L T N—H
LWy z—FONESMa Yy Ry bLYy (CR) ZHw
TA—kLv73Ix—tR=7 (PLV) #E8EL, ©@H
DE\% CIE2000 &EHEE (TP) ML 72,
MEEFEEZ 1 mm T L 72 IPS e.max CAD
(A2, HT : Ivoclar) % BERL L 7254 12 8875 M % Mt /KR EE #K
(#1200) TR L, & % SLHAE L 72 0 % PLV
EREL, A2BXUA4DCR ZEE 2mm OEGHE
WL THEAIE L LDZXAW(CER) EMEL 2,
PLV O¥EEICII SHEEO 2= N—Y Ly = — F & 1R
DA2DCRZHVI, AX—H—ZH\TEXAV R
R=2% 50 um IZFEE L, PLV 2 LB ICHEEIELHD
kB b & L 7e, BRI AT 40 PR L, 37°CoZH
ARHPICEE L 72, Bl oflfucii ey 4 —v—> = —
FV (VITA) ZH\»T, PLV O3ER, HER, K
=% (1, 3, 7, 30 HH) ICHIE L 72, & MIE M %
1976CIE L*a*b* ORI L D MIEL, EHFEROMEE I
L L 7S5 HIERE & O faE % CIE2000 (AEy) THEIHL
72o EHICKABMDOOHHDENIZOWTH AEE B L
72o BTD AEgIE, ERRTHATRE L I N T 5 BfE
(AEw=18) ZHAWTiHili L7z, 7, 30 HHIZE T3
B OB DE ORI T 27D, v AF VIR
ROBELIN TV EZENE (TP) 2#HHEL, HiRL
oo AWRICE T 250413, XADOEGHD 2544 CR
D45%MFE LT (n=5), 30 HHDH AEy & TP 2D\
Tl¥, CR OEKT One-way ANOVA THHTL 72,
BESLUVEE: DX EITE W TOne-way
ANOVA DfES, M3 172 CR DEWIT X D AE &
TPICEBELZEZRDO NG o0, TRXTOEHT
30 HETIEBIME (AEy=18) Z#lZ T\a/, Ha5nie i
B i L 72 AEgl%, TXCoD CR CHfiE%#EZ Tw»
oo F7, IO ZLHEEETIZIT R TOEMBICE
WCBHEZEZ T,

BR: 2o —HLav ATy FLY VOEWIZPLY
BEOGHICEERZL 2 ko, LT, XHEHEOG
FDOENIE PLV BEOGHICHET 5 2 LRB I
7.
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A8 CAD/CAM BDF#ICEET 3 3EMNDEAME X
d4k— MNAE

ERIN HED, —EEAY, MKEED, sy
VIR RIRY: WO BHEAE MR TG

ViE BRI E R R AWk h T

B#Y: 2020 4E & D BRBOEIGDNA 7Y v LYy 7ay
7 % Az CAD/CAM WO HIHEECHHHMHE & 7o
2o —J, /DNEWE X K CAD/CAM 5 O KA
%lxdH 5 b DD, HiH CAD/CAM EDFERII 1L A H
7260, A%ETIE, Fith CAD/CAM ®ED F#I2D
WTHRAMEREZITO b7 7VFREOER E MG L 72,
MHEEFEK 20209 H 1 HH 6 20237 H31 HET
O [ 1 e g B K 27 B2 B g BHER A B 12 38 W T T B
CAD/CAM 5 64 fiEff 94 HE%E NR E L7, WHOUES
B, PN, HOEIRHERD, AL, MR, SCH W OIRED T —
& ZRleERR, HIEAHEISIEL X, £, STL
F=yEHOTXAEHBEDGHZT-> 7, Fohik
F— % 7 & B FEHIENZ Kaplan—Meier %, + 2 7 V364
U A 7 T DIENT I Cox el — F otz v T
L7 (BRI AR AT MR ERR S, KR
5 :1537),
BRELUER [ piR, BB zhzn 4%E
Wb o N BRI KIZ 75.3%, REEEFHKIZ89.3% T
Hote, REEFIL, AW E X OKHAB CAD/CAM &
D & R THEOMIRRHE E 25 2 LWL E
%oty b7 7NFEDOUER R T L KSR, B
T=RN=IZBWLWTHEEIRD s (P=0.027), ¥
7z, VAV HATHENC BT 2 LT 21T 5 75531,
LM T —3—% 20° M oK EwRERICNSES T2 2k
THBIZYRAIZDBEW I LRI (P=0.024),
B LAWBROBEN T — = KRESRB L
B, BRI 9 7V oRE EHD—>TH B 2 LR
WX, BRI S 7LDk, 797 v NEO#E
BUHOARTHUTEZ LEZ 2 LD, WY AT —
N=DftE, 77 vyNEEXAEMOBEAEEDR Ei L
EMRT 2 2 LM EEZ 5NDD, SHOBEH I
Wb 2,
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&EHTHEER CAD/CAM BO&HEICET 2H%: 75
7DEACLDZERETILDAE

MARIEREY, B3 8D, PERERY, HibdaTY,

P L1 3

DRI PR 2 L7 K
DRIERERTRAZHE 1>79 > b -

BHY : R CAD/CAM REAMRIREH & 22 D, Rl s
DIFFEFIRT CAD/CAM WD {ERUKFEII I 2 T & 7%,
CAD/CAM 7m v 7 DR LT, 7muvy ZAKIZS
57— avEFLTVREY, RARED L ) ITEME R
BWEEL TWS b T, FiCiiIK ik, CAD/
CAM i Ic B E SN2 T RUHIERI AR L TS 7
b, 7uy 7OEHFREEPLENTOLRNI L 7%L
7\, 22T, AFEEIX CAD/CAMBDEAIZ X 50
PEIC W THIEE 2 e TG 2 fTo 20T
WET 5,

M#EEFE - LAY % CAD/CAM E o EMlim
DEEZD, 05mm, 0.8 mm, 12mm &% 2XkHIIKE
W T, BIFIRZ 8BS L R EEMEsEEa v
Ry PLYUVEFEAL TRAEREZERL 2, 20
#, E2 (3Shape) T, XHAMEMAZ2FHIL 2, AF¥ v
F =6 fYH%E CAD L, DWX-52DC (Roland) T
MIT%fT>7, 7av 7Ii2ix Al, A2, A3, A35D
CAD/CAM WHME (h¥ F 7y 7 N, 791 /7Y
G Fvan), E7ay 2 HCov—F AN, E),
(ZAF 794 LAY —=F7ay 7, rIX<TroL)
D 3FEMHEHAL 72, YIHIMTH, XAEEERIC N4 4
VR—AMRFEAL, WEE (ZVRAILTA, AV
NR) T, 9479V —Dz—FHA K (VITA clas-
sical, VITA) ZL#WRE L, CAD/CAM & D LT
i, U, HSEE A 3 9Tl L 7,

BRELE: (12 (AE) 20T T, EroHTH
DRSIDPHELLEINTED, 20U TE2R LD,
HYF TRV TT3R, TATI7A4 M LAY—F7
Oy 7 TO0M, ME7ay 7 TC5RTHo7, 77TV
DBEMEA & a2 I HBIBIR L 2 b2 o 72,

B S W 3o 7a y 72 TiBHIOEA 05 mm
& 08 mm IZERE L 2Btk CAD/CAM &Iz &8\, ¥
Y7 II AN =R E—ETEbDE R, KE
Briz kb, HitEE CAD/CAM @B taiiz sy 772 h
LWy z—FIZHAbET, 777 VDEAZTTHET 2
ZEIFHEEL W,

5 34 [l A BB S 2R =
P-26
TRZU—C&BRAIALKRY v b OB
BV, CFEAME, R 6
ALty —>—

B : 7 X7 —C&BHarv XYy + (LLF TeC #)
1, FEBHIIBIL 7 rEYaFLL AL —Yay
HHV SN, BRENARUEEICIZ T, FICHIEICE
TUIBIEIE 2 T Cld e {, FEEL RO NS, K
FHFTl, TeC MOFEERE (WHEL) IcowT, #ilk
HAELVY Vo IGBMERIHFAIN 2 REA 2 VA
Py rLPy (BN, CR) &M - 5Hli %17 72,
MEERE: TeCHELT, P—v— TV T RAT—
M, i ABXIUB, HiRESLYVELTLIZT7 7 A
FII, CRELTZL—R7 4 bEu7u—, @ CE
KO D 2B H W7 (B C i3 = N =)L fa, fibi
A2), FHH% 09 mm, JEX 2mm ORICFIE L £3E
e D HF I TS &7, Rz B (#600), 7
Ly A4y (P=v—=), F4rsrA4y (P—v—,
HWUMHE) ONEICHREE L, £EDOERE (%) % Gloss
Meter VG7000 (HARE R T 3) CHIE U BTEEM: % 34l L
72 (n=3), FHEHRIZTOWVT one—way ANOVA, Tukey-
Kramer %, p=0.05 o THREHENT 217> 720
BRELUVUEER 7 727 — F DHIREIZ 750+29%
Thotz, fthd TeCHThH 28 A, BB, FiRES
LYy Thraz7 7 A IEZNZFN571+119%,
529£46%, 536+26% LD Ty 7T AC— L DER
IR WEEZ R L7, CROJTL—RA7 4w 70—k
825+25%TH % /T, BEC, DiIzNFn74l1+
05%, 737+19% L& b 5 7 A~<— bt LA%DME%E R
L7z, 20X, TV 7TA—=F2M8Mlll7e /34 XD
74 7—%HAELTWEZLIERTS EEZ NS,
R 7 7 A~ —MiE, CR EAZDEN-IHENEZ
B3I ENRBINT, 2Tk, AMz2HEHT 3
2T, OBINEEOBRIZS CR L DEWITZERTE,
AR~ DS 2 L — RIATZ2 5 2 LT
5,
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REABL Y OKREABRXYZIVE 71 XAMOWME
=R i

MR, XM E, @ 8%

ety -2 —

By OLEARIL Y VRANIRY v 7 7 % 74 AM 3,
NA TV FLyr7ay 7 PHafEL Yy, Kl
B EDIRAECL Y U HEHZ BT 2RO 5% v 5
7874 RIS, EFETIE, CAD/CAM S
CAD/CAM 4 ¥ L — O BRIE IS W IcE H 235
FoTEY, V= —TREEEBAMEN AT 2
HABLY VRIMERX Y 778 74 AMEL TR T A
2—bhra—FZBGELTWVRD, ZDL)RMENE, 2D
Rtk BV o vy R LRI G o, BN 50 X
DEEARDEREING, 2 2 TAIFETIE, HEAH
LY YRR X v 7 7 % 74 AM ot otk % S L
72

MEEFE: kI RAv—ba—}F (ZVTa—}F, ¥—
—), B A (Clear) 8 X085 B (GLAZE) 7% ik
WCHWR, A4 YEYFAy Y —2HOWTEZ 1.0 mm
KU L7z 7 A=—1F 7944 (A2LT, ¥—v—)
7N FH Y R 77 A2 ML (50 um, 015 MPa) %
fTote, ZOWHEIZ G-"LF T 54— (¥——)
WAL, WIRIE T, BSMBZEM L, BSCEICRE
WIRTA FDUO (¥—v—) IT TS L7z, alBrik
Zoyetaat (SD 7000, HARREEETHE) 12T CIELAB
OZECHlt L 22k, AREK a—t—BXUOR7A ¥
ICREL 37°CT7 HRERE L 72 (% n=3), REH L
Riciltaz v, BIERMBICEIT 2 0EAE* 28 HL
7=, BonfERIZ, Tukey-Kramer BE I CTHEEHENT
2o,

BREIVUEBE  KHKICRE LD AE* Ll Th
b 130 B LR EZ R L, SMEEICEREE2RO %
hot, —JiT, a—b—BIRHRTIA VICEBEL R
TlEL 7 Av—Fa— FPERIEDAE* 2R L, %
D Z N ZF 4355, 963 TH-o7 (B A :6.12,
11.39, #5iB:758, 16.75), Z416 DELMEDE W,
MELZ L ic® ) v —DECHAR? R 5 2 L ICkR
TrEEZLND,

BRI A—ba—triRENLHECEEET S
&, EMNRBEEoMERICEHEMETH 2 2 LR
BT,
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P-28
BEHENRBERE T RAVDEADIINIAZTTU Y
OB OTAICRIFTHE

SEUPERRE, WPARORES, SR K, EIEE,

s #, BIRFESE

HWHHEBIRYE 7990 7)) v DHiskeERIE

BEY 3EE, WRUHY L a =7, BRA RS R S
JAZNTw5, FHZ Y0, MIBEZFEL, EXtEo s
77—y a vVEBKL LEGHBREEINE, 2FHIcb:
DEHINTWE, —JF, PLam 7ol TARICD
W, L OENZEINTEL, FTxlx, Pra=y
T4 A7 QmEMINTHERIC X > TOT RO R4
5 LW L, WENBEDS T4 27 ORERN
THE 2B 2 2 L IFHEBIK T ITbiTws, K
gecix, EADEL 2REAMKBERBRY L a=7ick
2 BEEREER DB O DS O T A JUE TR AT 5,
MEEFE 4=y b a7 Ty P ERBELL
REEH 7Y v YD 3D 7= ZER L 72, MEHIERAH
BN Va=7 (EX 14mm, 18mm) & L7, Ml
TRk %, 74 A7 D F AV [FEE ], dhoe [fEiR
], y—rH Ul [fERI] ICELZ (n=7), MK
BEE—Y VOMEBREZ T I AEHIL, EREES
HiBDEEZ ZNEFNOREH 7 v DB S 0T
HE LT,

BRELUEBE  BAMHREEEY Vo =7 C8EL %
REEH 7 v DI b TR O T AEE I Lk,
S50, PR O T A THIC X > TRE L RICIES
DEVELLILE, ZOEFE6O0FIF14mm XD 18
mm TREVWI EDPHE R L E>7, PN a=TIEY,0;
WINRBE LG U UL IR 2B 328§ 5 2 & h3lt
HINTW 5, BEMREER Va=7 7+ 27 CHll
fEL 7 AlifBAEIE T IE, IERsRE 2PV a =7 OfEns
FIRFICBERS SN D 2L &2, kD DRFHE <
GEFN 14 mm T4 A7 OREBH 7Y v P TIRBERE O
FTAHRBHEI N, FHREDOOTARDEIWNS o7 b D
LRI NG, FIFEEEORFRIGE T 4 2 7 ERO N
C SEVVAN 3 (Bl

MU EROMBEEZEYET 258, T4 AVE
Z18mm &£V, 4mm»6 V)7 T505EEOT
AN L, WERINLHERIC X 3255050,
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BEOPEAZX v F - JUREEMIREMICE -
THES RS EMEROZE DR

WORIEY, AR, BRI, EER B,
AR, A=, HRERY
DRBRBERIA: 7 B £ e

D% R RHE 22

BEY . #iEREICB W, IEMERWATEET) 2 L X
HETH L, # I TARMETIIREIERZWRE L, &
FOPEN R % v — (I0S) 8 L A EMBEMIC X -
TH 6 Nl D 7 2 Hhle L 72,
MFHEFHEI0S & LT iTero Element 5D (Align Tech-
nologies, USA), TRIOS 3 7% & U0z TRIOS 4 (3Shape
A/S, Copenhagen, Denmark) % F\>7-, B4R
(D51FE-500A, NISSIN) o b FEAAEMIA RSN % 2
¥x v, KEMoANL 2%y r2iTok, Bohr:
STL 7 —=# 75 CAD ¥V 7 t 7 = 7 (Zirkonzahn. Model-
lier, Zirkonzahn, Italy) 2T, 110 um BT CTOWEHE
fildl 2 HY U 7o DO L S MG 2 X v 7
F X — L, HiERfENY 7 b7 = 7 (GIMP 2.10, Vandoeu-
vre-les-Nancy, France) IZTE 7 & LED & BAHAR
A2 BN L 72, REEMBREN (71— ) a—y,
GC) 1 THFIBEAI DGR &2 T\, taEE il T dEE
(Bite Eye BE-1, GC) (BE) I CAEMFAM#EIBIZE T 3
110 um DAT COWEGEMER 2 5l L 72, RICTHA
MSE—/NFI G, 25 NEBE, - KElE X 0% KA
HICB W THEIOS L DEZEH L 7z, Mal AT iz
MEBERE WML 02, M2 (F2hH) 2 10S
DFERE & 9 2 —JalLiE T BT 2 il 2 & IcfT> 72 (o
=0.05) , JFH AR FUIE S EMITRE D 2212 IOS T2 %
Wk L7z,

BRPIUOBE  F—/IHE, B RHEKICETER
RICEEZ 2RO, LERIKOMRE, FH—/NEHIX
TRIOS3 23> 10S & Wl LR WWEZ R L, B KEH
1% iTero 23hd I0S & LB LW EZ R L 72, 2B /A
HE L OE-RAEICIEEDNRICL 2HEEZRO N
Bhrol, ZNZEND 10S TOREHAARICE %2R
72Dk, I0S TOAX ¥ VIRDEELE <y F Vv TIRD T
NTYZALERT S EEZ6N S,

#& 1 10S & BE T o SR O£ X,
fHIZ X > TIOS DIEEIZ X 2B COEHEDED &7,

5 34 [l HAM PR E E AR S

P-30

NATYy LT CAD/CAM 1 > L —EEDIE
BrEAE

A, A0k, FARBE, & B

ER

PR K& HZ R B2 HRPT

BEY : REFETIE, SR 444 Ho o REERBRICEA X
i, MEAME X KB CAD/CAM A » L — D%
MoOFLiZ{T) 2 L2 HMWE Lz,

MEERZ  AMAFEAIA I H» AR5 E3IH3HE
To 1AEMIC H Z BRI CEE I N /DEE S &
KA CAD/CAM A » L — 351 iz >, M4,
EER R, tefl, P& (DR, iRk o6 %)
WZOWTHE L, BERITRTPALIFF VTSR
MLIRZIC, ZXHEWEICT 74 =L T, LT T
Fe—y 7 Xy v, ZoW%iE, BEREAM
REMMBFERZBROKR (KRES 23-4) #13TT-
7z,

BREEE IEMICBE I NI CAD/CAMA YL —D
ik, BedTIE 20 1, AITHEEERLY 3 6, Heh
R 3, HHERTE 1WICThor, £, 4 VL —1k
DEGHIRF I 3Pk L, MEEZT 7%, SRR
RCix, CAD/CAM EEAROEIHFEGE L B b, B
e TR E B IA BB ERbh o, ZOMBO—
D, avRYy FLPr T ay 2T 2SN
DHELINTERDEEZEZoNS, LoL, SHBRBE
N7 BE RO T IC X 2000 REEaL, BERE, ®
AV P OEBEOEORENEZ 5N DD, RIEEEE
BICBET 208D 5, 4 v L —{ROER DT %
B < 72 8\ BT EE AR & O FR I EE ST, A
BIIEERIIT) ZEDBEE L wWEEZOND, F,
Tt O iR FE B % B < 7 O b B R TEIRE & L,
WY R BEYOIE R Z IR T 5 7201 I3MAZ AL 5 &
& CAD/CAM 1T & % 1EBLD 72 8 O L O J5 I % 24
SF9 5L EDIC, RAMEICKT 58— DTN 4 ) %
HR L OB T 5 2 LS EETH B,

#3580 CAD/CAM A > L — 3 A% o R SR o B PR e
W REFTH - 7o, BBERLIEIT 2B < 7- DI, TBERITIE,
AROEIRE OO L 22 A%, Y] 2 A IR TR TH B,
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P-31
BRRILIRFORE EERAREIZEBIRICRIFTH
£

=

KLE, L
HURERHERER AR BE 5 AldlAel o 2y

B A 74 A7V —F, F—217)—FEFED DLW
TEERT A b= 7 i aic L L&z, ZNET
OVETIE, F—27V—=FMIEZTRT, 10%HEEELIK
ErERDTETIZIHDTHoD, EE, XHERED
bDLHAVE I EVTESL LI L7, AWETIE,
F—25 7 —F M OMBIBIRE DI & Z DR
AR U TEE I LT 217> 72,

MR EFE HEY S THUHED 5H6X6 mm Dikh %
VOHLT, 7790 Fa—71I@L, fIEATHRAOL
Too BERICA—L 7Y —FM(T VY 2T F—4,
¥7:0F, TP IR Fd—A516%, TN d Angelus
Japan #1) ZBGfFL T, 35°C, MR 100% T L
oo HEAERE, TrY 29 R F—4 GERBLIREREE
10%) 231204y (A10-120#f), 7v ¥ =7 R F—L4
16% CEELIRFIREE 16%) 239077 (A16-90 #f) F7-
13120 4 (A16-120 #f) & L7-, EAALE I 4 BTV,
EAHT & &M O AL ER T2, Mz iT->TCIE
L*a*b* iz MlEL, fEAEMEEZREHL ~,
BREPIOEE  KEBRHICB VLT, EALEZED K
T L THELTEASREIRD o, FEREED AR
fEDFHafElx, Al6-120 FELR D K E (, A16-90 #,
Al0-120 BEDIETH - 7223, ZDEIFZTL LT TH-
oo TVP 27 A h=0% 120 0MHAVEGAELET v
P IR B—516%% 90 gV EATIE, EIF, [
HEOEAMEDPEONZbDEEZ OGNS,

B A—LaFr7A b =v I OMBRIBIREDIRE L
Z OEARENEARRICKIETHE IO W TR %2
fiol b T4, AR TORESIOHPHNTIE, HRE
Ik BBHE GRS sz oTz,
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P-32
TI2RAT7AN—R&{EBL I T L —LICHWE
TV T OIFIEE

AR, AR, IRIER
YAMAKIN Fe 2t

BEY : 7)) v DIREE OB D S BRI S CGEIRE
NTWED, AZNVLVATHE-MTEL ZEDEETN T
5, BZElE, 77 A7 7 A N—i{bRlL Y k7L —
LELT32=y 7Y v O OBINIER X 2 T L 72,
MEERE: V792774 NN—LBL YV TH S
KZR-CAD 7 74 X—=7wmav 7 7L—A4 (BN, FB) &
X087 €y + 12-n(BIF, PZ) (W§9d YAMAKIN)
AW, 322y b 7Y v Y (@3B8) D7 L—bE1E
ML, LAYY Y ITHELTNAL 7Yy FRIEHE L O
vivA4=— (YAMAKIN) Z&EEL7, 7Y v P,
KA 15 mmM E (7L —405mm bl E, Vg =—
1.0 mm M L), @i 13 mm M E (7L —24 05 mm X
£, VA4 =—=08mm P L), #HEHOE X 45 mm DL,
M6 52mm 2 E (B& 25mm L, @32mm M Eo7
L — LBy 4 =—% 1.0 mm B REERE) CESRIL,
FHUMOTEEIILI VAV F L A= =K
(Fv X574 V) THEEL, 3T°CoOKET 1 HiRERE,
R & Lz, 3B, RVZFL e —r2ALTA
TYVABREDEIR Y T4 v 7 EOREHEIHEZ N
Z, KB BRIMTIE oO 17 B % S L 72,

HREEZ FB 7Y v i3 2043N (S.D. 4139), PZ 7
Y w21 1787N (S.D. 1915) DBEMHETH H, LI
DA S 7 L — L3I g, BEETEEEN & T
LAY v ITHICBE, H 5 WIFHEERFEE L -, FB
HADOHIFE 138800 MPa T, 7L —4 ELTHO%
METH-o 7, PZ7Y) v Y L ASOMEFET
HhottEZoNS,

$ERFB 7Y v PIZPZ 7 v ¥ L %D E o R
ERLEZEDS, 7Yy ELTHORBEETHSE
ZioNh5,



P-33

RTA D THRIETEFEOLEHTHOREL
HERHRRITHOER

FHEEL T, R, MBS, JURER?
DRFTRAER A LIRS B
DRI PR DR

BB : A7 4 F=v 7 CcA kol zifilid 579
12, HPENANOBLAEE D, BRHRMEITE) I 2 A DN
ELDTIRBVD ERGLE T, RIFEOHNIEEY
A b=V THBRUETHEEE DDA S IE & RHR
TEIOERZRRET 5 2 L TH 5,

MRt EFE  EREWPSETT A7 A b= v Ve fmH
T 22409 b, ARG S NI RFEAE 53 N E X TSR
EL7, RUA b=y JAERT, B 4 BRI OEEAN
ZH (O'Leary @ PCR) L EMIMGAE =ML 7z, DI
N2 A R 13 Paired—samples t—test, & IR R (1%
Wilcoxon signed rank test Z W TEH LIS L7 (p
<0.05), ERF#FAAE D HHEdRICBI L Tix, KHCoder
EHOTT XA M, v T &2 {707, RZEIIMEE
WERFIER LA M TRE 2O AR LB TEML 72
(KRBES 2 21-53),

BREEE  HIRHATO LGNS T 280
T THOBA~D EG) T2 DL
MR DTN TOHHICB W THEADRD 5
17z, O’Leary ® PCR OFE¥ill% 11.3% A L 7=, R
A BB 2 B (H HER) Ic2wT, % v
FT7 = O ERATo KSR, TTE B W E L
DEFF IR I N, FTA P2V TICkoTH
OHEBRENEAOERBIET D, A Lozl
o270z THICE & L, WRHAMETHICER
BARONTDTR R EEZL SN,

B AU A v L SEIcEEL, ADEE
BREOEANDERZREE D, WEHRETENC R D
52 EDRBRI NI,

5 34 [l HAM PR E E AR S

P-34
FRFIK F s FHR b O B FHER & S ORI A L & 3t
RELEEDRTA M2 TICOVWTOEHBEE

BRAEIRRELY, AVPRERZED, KECHED, ARG,
Pemre 7, BiZEmRT, P
DRI SR o2

DUARIAZE 7 RHAAE 7 S5 dRb )
DIARIAE B BHaIE

BEY : BEbeclI DD 5, #@Ulichv A b=v e
& 2 WRHEE LOFK L RHEMI~NDF 7 4 b=V
T OB EITHoTCE, L L, SARS-CoV2
(COVID19) D##ic X b, BiNTOMESPIE N
WMo/l b, BB ALLF—2F7A F=v )
DORHE R LIV TOREIFELL 72, 22T, W
BEfil & RHE D7 vy — FHERB U CHES %
ML, ELWHARROE R EEY I 74 = 70
HIcHFE T ER2HNE L, AEEZFEREL 72,
MR EFE  FENR BRI EEERE I ATE T 5 M
FHEERT (120 44), daRHEi4t (32 44)

[N 86.6%

AHATI 2022 4E9 H 26 H~10 H7 H

PFESHE 7 v — MERO BRI~ D[S (Eii4)

BonfMEZE L, MEAR XOSHEOYGERIC
DWLTHRE L 72,

(AR © 22-106-A)

BREBLUE®E  hhHEE 108 I S 02 iR
FRSDoT70, vTA b= BT 5 A - B
oW, WEHERT X D b ERHEE LD THad 5 -
%y LDORENSrotz, £, BEXITSML 20
DB LT H B E L DREMTH 2 2 EDVR X
Nz, BWEEETIE, v A r=v 73R4 =74t
KowEBHER, SRHEELIMT) o, fhigFERlomkl
BEfliE, BENOHH, F7A4 b=v I \OFER L,
AP BE~ORIGEBE L 2 WEA2H D, wkHEe
TEr 74 b=v T a—7 4 32— —MBOHEICED
57, IDHEENENAEZERLALVWEZEZ WS I L
Woylpotz, ZREOT v — FFEE, wRIER, wE
fEtor v A = JICBT 2B AR T 57201
FEMThoTEEZ NG,
B 77— blfIck D, wEREMB X O lERHEE
TDFRTA Py FIT AERBHS o7, 1B
LWHER O K & =— R H bR IS OBED,
Vet 74 b=v 7RI TEETH 5 Z LR
BT,
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P-35

K74 b2 THIEICE T B OREERBOZE(LIC
MY aM%R

TAWEFY, BAHIY, w7
DA > R 5 — R
DA > RS — I WHE T R SR

BEY : s 74 F=v 2%, BESLEICELZ R
EoplF e, V77 T7TANOEHEDSIFICEDL EED
NTw 228, WRZHINEREH 1B T 5 FEBOWE X
ZLw, AWETIE, F7A b= 7 ERZILEZCE
WT, FZT7A Py IBRICOPEARES R ET B0 %
BT E2HNE LT,

Fik 2018 4E 7 H~2019 6 HicwlOTH 74 b=v 7
ZZ\FEE T, WEALEINAE - AL YTV AERR
T3 EHEEXNRE L, Plaque Control Record
(PCR), Bleeding on Probing (BOP) Hiz2\W\T, &Y
4 F=v 7 o@QEN L EE, ko, QRittzhEn
1M OFEEZ L 72, 61, A74 b= JHi
PCR 21%LL L, BOP 3 10% A b o> [IEf A IRBEA %
IZDOWTH 77N =T L7, KRS v A9 —F
MR Z B KR D b LfTb it (KA E 5 23 T-05).,
BREEE: WROBFHIZ 294 (FH52.15%, B4
%) Bot, x74 F=v 7%, PCR IZOER—~EHET
17.6% —17.4%, Q@uitk 1 FEM O HE TIX 18.6%
—16.2% 12 %4> L, BOP HixD8.9% —6.8%, 29.6%
STA% A LTz, BETIEF 74 =y I X 3461
2 1E e D5 7243, BOP 3IZ D\ TR LI AR TR AEAR B
FHILBWT, AREKENRO SN, 55, x74 b
VT RZGIEEDRNL 7 7 T ORE#RCITEOE I
OV, I5RLMEVBLETH 5,

B O THRIA b =v 722 BE O AR
REZME L 2R, 374 =y 71 BOP R
DD 5N,
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P-36

TRIYA ) EOBXEEEOHZICOEN DK
T4 DT RT A
P, EHmET Y,
KB HIEEY

V354 XRIEsRE TS

VI54 RF—F N~V AFEFHIL
V354 XF—F L~L AGREE
DNLFT7HFIRF FY—

EHAA,

B ABFRIE, MFEAMICE TR ®Hifir — 2
D—D2THDT F I A7V I DEEL BT
L, &0V AES LED RS % v sy
AMEHDA 7 4 AF T4 P =v ORI D TR
T EEEHNE L,

MREFE: T4 27 VHEZ 1042 /RIC, A
T & AR DM BE T 2 3 & Rz BUSH, W
BBt % & F 72\ BEIANE R A (— MRS EX 7
Y —F—) 12X D s L RS HEREN 2 o&H
7OV AT LED WGHHE (—MEReREs Cool Bright + 7
YV b7 7vvakvA b=y )RRG5 2D
MHEEANES 2175 72, 2o iz —BEHEAL—I
NNVAGEMHMBEERORBEZBR TS (KRES
23010), BEDIEARBIFIE, ¥ = — FHA F%&Hw gl
o oBHEHRE & COLOR METER RGB # Hw»
T aE I X T o B3 LB T CRMIl L 72, &
IR - R AE o BN ETEAR T 1%, Visual Analogic
Scale #2440 0~10 RO EBA a 7D 7 v /75— %2 HE
ML, ib&, #E, BUEo 3TEHEICH 0T & Mo
BEEMERITS 7,

BREER  —MONEM T TFHIEREDY = —F7 v 7,
BB BN Rk < 5 Ul il & F R M o 1A H
HS NI, T DFERD S SBITE O DI L K R
DHRERET L EEZOND, BORDEEVH 5 LiTw
Z R E G O KIR 72 A T B RIS S iz,
P - A RDE RS o EEIEHG <13 L5 3 HE T offimi
EMBOEREIZ R T, TEIHA 7Y VHEED
FBREOFRZ M7 TRESE W 2 LRI,
B APIRICBYT, TR IYA 7Y VI D EML
T I U — MR EEEREES Cool Bright b7 vk > + 7
vy arI4 b=v 7 ERHGEBBR M AERO A
T4 ATRTA b= T OFRESEIES N,



P-37
R—LRTA M THMPITFAINEERERT S
T bOBRBERICRIETHE

BT, AR, EHROR, SRR,
RANIER], (DR, REPRER, FOfssh
PARIASABIEH B BHRTE2E SE A R

BB : cng<c, 777y MEEEZRAOBIERE
TETLI7ANE L= A4 TDFR—LFTA =T
DH MM L LRI OV THE L TE L, AT,
BF—=ALHRT7A PV MBI FANVELBERT 77 v
F DB ST TR O WTHET L 72,

MEEFE AV, BRRFCETZAZNRET
LT 2 MM ERSORED S L, FEhiL
(2023-131-A), & FMREDNEBE DO T F 2 VE LRI
757y FDEBICEA—SN—R Y FH AT 4 A))
& b7 ARy F™XT (3M Unitek) % 7z, &74
b=V %ML, FUA b THEER LDy Fr—
NWHEETL 74NV L= A4 7DF—LF T4 b=V
THTH 3 Opalescence Go (7L FFF v FP v 8y)
Z1H9045H10 HiE S U < 135H20 HESEMED 3#EE L
Too BT7A P =V IR, BB R % T REMRHER R
(5500R, Instron) l2CTZ B A~y FAE—F 1.0 mm/
min DA T CEIWiESE A Z T > 7% (n=10), FE&ER
B, TR O BRI % B M I Tl L 7,
BERAETE, MMAREIVEY Y PLYVFROD
2HHDL AV P EHCT T 77y b2 ) AVEICHE
B3I, 6% BEBILAKEICIZE—2F7A v 7%
10 FRE, 20 HESEML 72, & 2 ¥ F offEICE b 5
avbha—LBEEHIEL, Fx7A b=y SERIFICAE
DB IR S XK T L7228, AEAZIRD SN o
7oo BEEIEREIC O W TIE, TRTOEMACRBRDEHIZ
AL, TFAOVEOREBE S L GRAETH > 7%,
R AR THW 7L 74 VR L= A 7D F—
LETA P MBI FXVELBER 757y o
BAEICEERZ G2 I ETRB I N,

5 34 [l HAM PR E E AR S

P-38
Mk 3 aREEICHT2E5EA/NVIVZAEFEE LED
RKITA =D TOFHEICOVT

B34 7129 e hsE T,
R TR R Y

V354 XRIEsRE TS

VI54 RF—F N~V AFEFHIL
V354 XF—F L~L AGREE
DRNLA T AP TET ) —

BIHIAA,

E1: o NG AE A PSS Y - B R P R E S v/ A 39
WEINTWV S50 EoBFITR L, FilJ oL AE
o LED el & %2 » GREB U AR O 4 7 4 2k
TA M=V TR TR E A, MOERE L FRED MG
B >N DTHRET 3,

MEEFE AL OYEL T L BB 2 EERE~
29 %, HAERE 30~49 1%, F4ERE 50 i~ & 3 D DREICIY
VF, BRE10 %R E L CTARRGEM & R o 2 is 1 B
T % CHIC & 2 L RIS, EBmE e s
PSR A (AR EX 7V —F—) 12k D
MR, PRI HIBERE G & O @1 OV 2 LED
WS (— R PSR S CoolBright F S vk v F 79y
Tadk7 A b=y )k D 10 R AR L 72,
Yz — FAA R ARG TG L, AR
i1 o7z, Fz, EREOEHFEIMN I Visual Analogic-
Scale 24D 0~10 B O EBA a7 D7 v ir— %5
MEL, &, B, Bv&o 3HH Ciiig oA EERE
{107,
BRHLUER 4R L EERBRTOMBTY = — Fic
BOTHEEIZEO N, £7, MiBETXTORICE
VT B SRR 51, BREDOMTEIRICE T B
- FOZEMRICBLTIRLTNORMICEVTHE
BEEFROSNEo7, 2, BIEFITE W TERS
T B R R I Aro o, AW B W OEER LY % 1
A FICEEmEEORmOEARREZ S S e, BEE
B WTRTY = — P23 EE L g L TR IC R -
Tote, MESICHE) RFEa 7 —7 v OLEMIFRNC &
BEZoND, ¥, TFANVEDOKEDEN E AGEs
EEBECBEEL T EEZIGNS,

B3R WO OERBE~D 7 7 0 —F 25 RE 2 5 1 5
HOBEPIIZ XD, 50 M OB I BT H B
REOEHIREZE NS 2 ENIFENn S,
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P-39
EFRBICHTI2EFLEFICOVT

EHEET, FHAMN, KR
Vs 54 XREIEs R I

V254 XA =7 L~V REHI

V254 XA —F ~v AR
VNLAT7 AP TRT B —

BEY : O NEEEENE ZRFELSHEL, 58
D g% Y (Advanced Glycation End-
products : DI'F AGEs) & EH#i23H 2 At smn e 5
biTwb, AHATIE, RAH27 -7 v OEADIME
7L, AGEs OFHHIRA. OB MO, 8 NEB RIS
ICOWTHELETEIEZHWE LT,

MR EFE  AWRIE, —MEREAL — T v ~oL R
KMBEEZE2OKR KRTES 23007) 2147, HRHE
SR R 2> & Poda)s & 2 S vk b MR EEAE—/D
e, B KHAsEZHEHLL, YAYEVY T4 A%
FOTRATME b 2 5E%, ¥4 YTy PG T
fEZ T o8, —RBL 7 I TRE L7, 20, @k
Y & % 72 o BETANE RS A (— MR R t EX 7 ) —
F—) Ik D EETERE, SV AE S LED g
25 (—RPEEES  CoolBright F 9 v kv 79 v a
R A =y ) k) U SON I & D 10 43 s ISz
fil B L, TEETHTA2 12 B\ CUIBNIE &R 2 ColorMeter
RGB Colorimeter (White Marten GmbH) Z & b jll5E L
72

BRHLUERE  AREOENE IR, =+ X VRITEIC
LML AED N, FhdtE O EF ORERREEIL)A
$, TFRANVEITFED S QMBI D & 9 sl
[ TR > Twic, RFH 27— ~D AGEs %
BRI ) 2 EREIN T 2 L2 s, NAK
L AGEs DEBIIARES(HEL w3 EE2 o
%, ¥72, ColorMeter IZEB T, yellow DE&I1F T+
ANVRFFETHROED» -7,

fEER - SN B 2 NRIPEBRLE ICOW» T, T
FTANVRFEICR S CEML, B#1d Yellow DElA
Pieb%hrotz, £, KB 27— D AGEs DF
BRI IR, NIRMEERIE B8 T 5 2 L HRg
I,
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P-40

3DV MERIZFERL RIS =T ML —
RIEEDIRE

gk oz, EERAY, fRESRD, s,
fefir WV, hRREYEY, ME EY, ke
VRO BERHBERAEE BRHRE T
DRSPS B 5 R B

BEY 66K, 74 b= 7 L —08YEICE LT,
HWEMED B WAEFREENEAEMEY — b 2 TR X Ok
FIREECHEEL, BAORVWETYEELX{T-oCE
7oo AR, HRHEIRICEWT, FYFNABEROYEKIC X
D3D 7Yy ML B TYEELEINL Tw2,
L2L%2s, ZF74 r=2v 7 L —%28ET BRI
3D 7V v b INERICERE R T £, BELGERM:
Bl RIFEEGEZRD 2 Z EIEREETH -z, %
¢4, 3D 7Y v FERTRFREEGED AT A R =
Y7 L —OBBEORER 21T 72,

MEEFE WA 2 £ 7L A% ¥ 7 — (3shape) T
A¥ vy =V LSTLT—%%x 7 AR—F L%, Mesh-
mixer (Autodesk) TERIDELEZ 1 mm ICHE L 72
FHOFERFT—Ic L, BERELE M) S L,
1% Form3B+ @ ModelResin (Formlabs) % i/ L {E
ERRBIER T o7z, 7Y v MER OSSR —
NA FN—=TR%ZFA}, Erkoform3D (Erkodent) Tk
IR %2 AT > 72,

BREEE 7Y v MERIOBIBZERIICNZHIT 5 2
ko T, BRIZHWT2H3 74 F=v 7 L -G
2 kL7, 3D 7V v FERIGEETTY v P 21T
ENEEDIEADIE L, NS IR EFT 5 D3I 1 R
Ths, L L%D5, Meshmixer % V> THEER/NE
DEEZICT 5 2 8T, BHICEAMNEREZIT) LB TE
7o FEiz, WRAED R WEITIXMERIC 2R E - T
LEWEAELS o TLEID, 2T 2EHT
BREZHERL, x4 =7 P L—0dEE R ET
5 LINTET,

B EAED R 3D 7Y v MEEICB LT, JEb)
WAEERRLCIN T 21T 2 Lick b, RiFL#EA%2E5
TEDHBEE o,



P-41
A=N—HaAr Ry FLYOEAREMICE
ER-X: G

BN B, Wk i), ABHEEY, MAEE
R I TN e S R e gl AL

D74 F 7RI (A EIE HE

VLA b v KBTS AR

BEY B, SotIcHRT 2 HOEKEZICHL 2=
N=H)Lav Ry b L2 ORFREEFSEE M L T
W3S, ZomIEEEICER LRIRd v, 22
T, HE2=AN—HLarv RSy FLY U EIERICE
L ZHRICB T 2 BFATEERIC O TR L 72,
MEEFE: 7T -7 —) 22— H) R— v 7
(AU, ¥Y<%v), Ea—74 7 2=y =z—F (BU,
W), 7V 7740 w2 A5 4—ES-2 (CM, 73
LVE T BLUOY—=7)L 7a—F(GA,
v —)EHw, INS5DLY v E, YY) a—VE—
U RICTRNE, DG L, E SRS 2 O TR
Y avh—N4 FRX=3—0D # 2000 F THERHFES L
2o 25 DHFEREIZ 37°CICHHEL L 225250 7 HIE
RIE L, B OREREZ FV CRIERTRICE T 20
JERIO A (AE*ab) 2#HH L7 (n=15), 7%, 56
N2 N=Y)LavRTy LT vOfEIZONT
Vi, —ICHLE BT 2 o TTRERE IR & 4T o 7
(e =005),

WREZBE: 2= N"—HLavEYy FLY v DRLER
ICEBHRICE T 501X, AU T 396, BU T 17.35,
CM T43l, GAT413Thh, BUIFAU, CM &L
GA & Mg L THEICHWEZ R L 72 (p<0.001), 7:
AU, CM & X ' GA D72, MRHENZ BT 2 BEZED
BN ot: (p>005), VAT Y FLY VDK
K, EEINEC Y Y 7ALY VDEVIZL ST
WEEZIIL I EPMESINTVWE, LihoT, 2=
Ne=H)LayRIy LI VITBWTH Z2DEHFHZEEN
WWEWIEL OO EDE LT, LY VILEAIN
22 bV y 7 ALY v OEENSEER KL 72 WhekDs
EZiohl, —F, avRIy bLProtaFiiettiz
WAKED A 6T Z2DORMEME, 747ty
ALYV OBEHELR EOWEEZRIZFTI L6, 5
W2 2RI EE Z T,

fEER 2= "=V Larv Ty LYy OO
&, LY VORBIC K> THELZZI L EBHS ML
eot, TOIENPS, ZoN—HLavEYy FLY
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Anterior esthetic restoration in a patient with con-
genitally missing maxillary lateral incisors using
digital planning and surgical guide

Eun Han Cho
Besfeel Dental Clinic, Woori Hospital

Maxillary lateral incisor agenesis (MLIA) is a condition that affects
both dental esthetics and function in young patients and represents an
important challenge for clinicians. Collaboration between orthodontists
and prosthodontists is necessary when treating such patients. Usually, it
is treated by closing the space only by orthodontically or by securing a
restoration space through orthodontic treatment and then proceed
prosthetic restoration.

For a functionally and esthetically successful fixed implant restora-
tion in anterior area, it is important to determine the proper tooth posi-
tion before surgery. The CAD/CAM technology and guided surgery
have the advantage simultaneous planning of top—down driven prosthe-
sis and surgery, and clinicians and patients can have a blueprint of the
treatment procedure.

The patient in this case was a 28-year—old male with congenital
missing of both lateral incisors and had residual primary teeth. Canines
was smaller than the normal canine teeth. In orthodontic clinic, they
planned to move both canines to form proper space for prosthetic res-
toration, and the patient was referred for prosthetic treatment. Tooth
#23 was moved to position #22, and residual primary tooth remained at
position #23. Tooth #13 had a space in the distal part due to its small
tooth size, and #12 was missing. The posterior occlusion was stable.
Teeth #11 and 21 had a slightly shifted axis to the left, but it was not
severe, so we decided not to restore it. We planned teeth #13 and 22
for a laminate veneer restoration, and teeth #12 and 23 for an implant.
For diagnosis and evaluation of esthetic anterior restoration, impres-
sions were taken and facial scan data were obtained through a facial
scanner. The two digital data were merged to create virtual digital
patient, and a diagnostic wax—up was performed to harmonize with the
patient’s face and smile line. Then, using the wax—up data, #12 and #23
implant surgery was planned in the implant planning program, and a
surgical guide was designed and printed. As planned, #13 residual tooth
extraction and guided implant surgery on #13 and 22 was performed.

After surgery, immediate placement was proceeded using scanbod-
ies, and osseointegration and gingival molding for natural profile were
promoted. Interference with osseointegration was minimized by avoid-
ing contact with the antagonist teeth.

After 3 months, final impression for the implants and laminates was
taken. A mock—up technique through diagnostic wax—up performed for
the for the minimal tooth preparation of laminate restoration. In order
to reproduce the shape of the gingiva formed by temporary implant
prosthesis, pattern resin was used to sustain the shape of the gingiva
with the impression coping, and the final impression was taken.

In order to unify the material texture and color when fabricating the
final prosthesis of laminate and implant, the implant prosthesis was fab-
ricated with PFZ (Porcelain Fused to Zirconia), and the treatment was
completed with functionally and esthetically satisfying result.

For the treatment plan for surgery and prosthetic restoration, cre-
ation of a digital patient model through face scan enabled a diagnostic
wax—up harmonizing with the smile line and facial profile. By using this
wax up model, a surgical guide was produced and surgery was per-
formed at the planned location. In addition, the mock—up technique was
used to minimize the preparation of teeth for laminate restoration.
Appropriate use of digital data enables more detailed communication
between patient and dentist, and between dentist and dental technician,
from consultation to diagnosis and final prosthesis fabrication, allowing
esthetic restoration of the anterior teeth that satisfies the patient. In the
future, advanced digital technology is expected to be more useful in the
dental field.
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2023FEE— MR FAENBARERBEEFRIMWETFTH (20235F4A1H~202443H318)

S Hl2023 & E#E F E[2023 & E F H(2022 & E R H|E "2 1% 3
g | A = E 3,600,000 2,800,000 5,096,000 800,000 ERE ARE 100& B=E 8004
% = # 48,680,000 47,480,000 45,589,720 1,200,000 FEERE AR B (23504 x 80% +$T AR 1004) x 12,000/ =23,760,000/
BR 8 (3,4004 X 80% + #7 A £x8004%) X 6,000/ =21,120,000F
SRASE 231t x 100,000/ =2,300,000M
A BEESRE 1,500,000/
BEEZSPHE 120,000 120,000 120,000 O|BAEMERRDRALEIZLD
wox B oW o 1,100,000 1,100,000 861,737 0[35-25. 36-1%
K & B ® 800,000 800,000 915,200 0[34-25. 3515, Za—RLA—R&EHBEH
ol M EEBE R 410,000 600,000 0 -190,000|Z % . HEE - BRH (1 EBME)
P -4 7,100,000 6,700,000 10,455,000 400,000\ R A= Ta—F 13 —5—HB & (4EFAME) - FHH
# Iz A 80,000 80,000 180,765 O|EEHEAM  \wFUA— HERFE
Iy &t 61,890,000 59,680,000 63,218,422 2,210,000
5 |42 i & 53,144,228 53,144,228 55,781,217 -
& § 115,034,228 112,824,228 118,999,639 2,210,000
& Blos s mmEF a0 5 B F 52022 F E R H[E E] & z
K £ % B 4 5,000,000 3,000,000 3,000,000 2.000,000| F35EER) M AZEMRS 3,000,000, FEME(ER &) EMAEAT < FHBE 2000000/
2 B % 1 10,600,000 10,600,000 8,412,285 o|& &:84EH 36-15 4,500,000 36-25 4,500,000/
b3 %% 36-15 800,000 36-2%5 800,000/
Za—RLA—RT 1,000,000 1,000,000 792,000 o|ENMml- 1E 2L, BISH
# 7t # 1,780,000 2,163,000 1,448,775 -383,000|IFEDSF &% US$750 AAADEE£# US$1,200 IFEDIHIRE (OF) 727 R B EF 2B (620,000
M) BE &R EXF R (250,000/) AACDBIR CIRiE # FOM - ZD#hoM) &H3CEHER (70,000
M) . HKIE# (50,000M) ##OM). ER#H5E (100000M) . [KTA b=/ a—F a7 —2—1 5k
AR RE 400,000
3 # # 4,900,000 6,300,000 1,361,277 -1,400,000 | #{EEFER 1,200,000/ (4E) EFE= 600,000/ (2/a)
H %1% A% 3,900,000/
E3 ® # 150,000 350,000 126,380 -200,000| R#HE
ENRI%E. BIEH. SHAMREN. FHEBLRE
= B # 3,600,000 3,600,000 3,141,661 0
= B £ it B 5,265,000 5,265,000 5,264,688 0[398.840F x 1.1x 121 7
h—LA-y B EEE 600,000 1,100,000 505,052 -500,000;@EEEHE 30,000 x 1.1+L ALY —\—K£ 8171A X121 A HPEEEA
ENUEE N SN 1,500,000 2,000,000 1,714,709 -500,000 | 1 EBAE
olts E®ED R 2,500,000 2,500,000 1,851,271 O|Hi3RE#% % 2,000,000/ R4 BAEEERAfEE 500,000/
2BEHN—FEEH 1,000,000 1,000,000 1,425,479 0|h—R1ER % 685,000/ fFRAR~FZ A 260,000/ SSLEBEEFRISL 4} 55,000
BRE$S5ESE 50,000 50,000 30,000 o| BABMEFRDOREEIZLS
HREYREASES 590,000 590,000 532,900 o| HAHMEFRESDEEILD
wWERESE 50,000 50,000 50,000 o| B AHERFRIBHROREICLD
EMEREESE 300,000 300,000 300,000 o| BAEMEMEHBOREILD
BEL AL FHNE 500,000 500,000 462,000 o|BiEEL 30,000/ x 1.1 x 12A B +REMEN 2 A 5)
;B I 70,000 70,000 70,000 o[ EAHER
M # 100,000 100,000 57,070 o|ERE.RES fb
mE R E RS 10,000,000 10,000,000 10,000,000 0|2023F E 5
FETRUFREER 1,000,000 1,000,000 353,445 0
B 5 B R R 2,130,000 2,130,000 2,020,000 0
¥ 1 # 1,000,000 1,000,000 0 0
Iy &t 70,835,000 65,418,000 62,864,291 5,417,000
#® i & 44,199,228 47,406,228 56,135,348 -
& it 115,034,228 112,824,228 118,999,639 2,210,000
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2024FE— MR FAENBRERBEEFRFTH (2024F4A1H~202543H318)

% Bloza £ 5 8 (F)|2023 & ¥ F H[2022 F E R H|E 2 L el
iz | A = E 2,800,000 2,800,000 5,096,000 o[ ERB A%E 1002 BRE 6008
-3 = # 51,320,000 47,480,000 45,589,720 3,840,000| R EESE AR5 (24504 x 80% +# AR1004) X 12,000/ =24,720,000
BR 8 (4,0004 x 80% + #7 A 60044 ) X 6,000/ =22,800,000F]
SRASE 231t x 100,000/ =2,300,000F
A BEESRE 1,500,000
BEEZXBME 120,000 120,000 120,000 0| AFAEHEFERDREITLD
WX B W oM 1,100,000 1,100,000 861,737 0[36-28. 3718
K & B @ 800,000 800,000 915,200 0[36-25. 37-15, Za—XLA—L&EHBEH
ol M EEBER 720,000 600,000 0 120,000| 5% HEE- BRH (1 EBE)
P -4 7,100,000 6,700,000 10,455,000 400,000\ R A= Ta—F 13 —5—HB & (ARG - FEHH
# iz A 80,000 80,000 180,765 O|EEHEAM  \wFUA— HERFE
Iy &t 64,040,000 59,680,000 63,218,422 4,360,000
5 |42 i & 47,406,228 53,144,228 55,781,217 -
& B 111,446,228 112,824,228 118,999,639 -1,378,000
# Hloza 5 35 (%2023 & ¥ F 5[20220 F E R H|E L] & x
X £ % 3,000,000 3,000,000 3,000,000 0|#36EFfiT AR %HES 3,000000M
- 10,600,000 10,600,000 8,412,285 0| &&:84EH 37-15 4,500,000/ 37-25 4,500,000/
% SeikH 37-15 800,000F 37-25 800,000
Za—RLA—RT 1,000,000 1,000,000 792,000 o|ENml- 12, BISH
i s % 2,780,000 2,163,000 1,448,775 617,000 [IFEDER# US$750 AAADERE US$1,200 IFEDHERE (1,180,000M) 77 HH BXFRBIR
(450,000M) $E T X% (340,000) AACDEAR (IR:EZEFOM - ZDH#h0M) EHTENER
égg,gggg)\ HIE# (50,000M) ##(0F). EMH45+# (100,000M) . IFED Challenge K # ##8h
S E3 # 6,300,000 6,300,000 1,361,277 o|#®{EEER 2400000/ (4[E) IHHER 600,000 (2[E)
H %1% A% 3,900,000/
® ® # 350,000 350,000 126,380 o|R¥HE
ES B # 3,600,000 3,600,000 3,141,661 O|FMRIE. BIER. EHAREM. FHHHRE
= B £ it B 5,265,000 5,265,000 5,264,688 0[398.840F x 1.1x 121 7
EBEEEE 30,000 x 1.1+LoALY—nN—KE 8171Ax 1208 HPIEEER
h-hA-y B E - EEE 600,000 1,100,000 505,052 -500,000
BN SN 2,000,000 2,000,000 1,714,709 o|2mEIBHE
oltzE®ED B 2,500,000 2,500,000 1,851,271 o|Hi3RF#ZE % 2,000,000/ R ABAHEEERAAEE 500,000
A 15,150,000 10,750,000 19,945,299 4,400,000 ?-\e'gérolaiﬁa‘:l—-ﬁ*—a—éﬁ'% 12,000,000/ E#BIFRFE 1500000/ - FHEEHR
SR H—FHEER 1,500,000 1,000,000 1,425.479 500,000 | F{F 3 685,000/ £ERIR<F I 260000/ SSLIBAEFERIRHH 55,000, & RFA—FER+ M 500000/
BRE$S5ESE 50,000 50,000 30,000 o| BAHMEZRDEEIZLS
BREYREASES 590,000 590,000 532,900 o| HAHMEFRESDEEILD
wWERESE 50,000 50,000 50,000 o| B AHERFRIBHROREICLD
EMERBESE 300,000 300,000 300,000 o| B AEMEMEHBOREILD
BEL- DB FRHE 500,000 500,000 462,000 o|BiEEL 30,000/ x 1.1 x 12A\ B +REMEN 2 A 5)
Mmook s B 70,000 70,000 70,000 o[ AR
M # 100,000 100,000 57,070 o|ERE.RES fb
MR E RS 10,000,000 10,000,000 10,000,000 0|2023FE 5
FETBUFREER 1,000,000 1,000,000 353,445 0
B 5 L B R R B 1,890,000 2,130,000 2,020,000 -240,000
¥ i # 1,000,000 1,000,000 0 0
Iy &t 70,195,000 65,418,000 62,864,291 4,777,000
#® i & 41,251,228 47,406,228 56,135,348 -
& it 111,446,228 112,824,228 118,999,639 -1,378,000
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—RHFAEABARERBRIERAEE RELFIERIRE

20235 EWHIETE (202354H 18 ~202453/831H)

# B [2oneEREFH| 03FEFH | 202FERE | £ 2 1 ES
IR | 2B AR 150,000 150,000 130,000 0|52 EE104 x 10,000/ =100,000/] 27 154 x 10,000 =50,000F]
BN 450,000 450,000 270,000 0|52 E104 x 30,000/ =300,000/ &27E 154 x 30,000/ = 150,000/
NS =S¢ 210,000 210,000 220,000 O|FREEE 154 x 10,000/ =150,000/ F2FE 164 x 10,000/ =60,000/
HURA 0 0 18 o|F &
D (FSEHHE 2,130,000 2,130,000 2,020,000 0| AR &Y2023FESH
INEH 2,940,000 2,940,000 2,640,018 -
B | 1R 7,197,133 7,197,133 7,197,133 -
it 10,137,133 10,137,133 9,837,151 -
Bl B [0nsERETH| 203F5EFE [ 2002FFERE | £ 2 & =
REE 1,550,000 1,550,000 1,644,951 0|3%@# 1,000,000 HZ 350000 =i5% 200000 (EiFEEZE2ME. HER2EIRETFE)
3 [REFLEAE 250,000 250,000 24,255 O|FBEE 21000 FBEL 12000 AHKENFI217,000 (F#H ., FEERNR)
FNRI & 80,000 80,000 52,250 O|FRFEE 40,000 FRBEL 40000 (RFBEH)
w [ BIEH 33,000 33,000 47,380 O|FAEE 21,0000 FRBEL 12000 (REMFEEE SBEENFEELE FH)
ERE-HE 20,000 20,000 - O|ZBFEE 10000 FBEL 10000 (I74/ILE)
o |[FHERR 990,000 990,000 988,152 O|REE-REL 988,152 (74,860 X 1.1x 121 8)
Pl 10,000 10,000 0 0|f2EE 5000 FBEL 5000/
| /E 2,933,000 2,933,000 2,756,988 0
Res 7,204,133 7,204,133 7,080,163 -
At 10,137,133 10,137,133 9,837,151 -
— B FAEANAREREXFSRAEE - BRELHIERNSE
20245 EFH (202454818 ~2025%3A318)
# B [0uFEFEE| 203FEEFFHE | 2026FRE | £ 2 & =
IR | 2B AR 150,000 150,000 130,000 0|EREE104 x 10,000/ =100,000/] 27 154 x 10,000/ =50,000F3
fos 22l 450,000 450,000 270,000 0|52 E104 x 30,000/ =300,000/] 27154 x 30,000/ = 150,000/
A (BEFHFHH 230,000 210,000 220,000 20,000|32EE 154 x 10,000/ = 150,000/ 2% 184 x 10,000/ =80,000/
HARA 0 0 18 [IEISS
D (FSEHHE 1,890,000 2,130,000 2,020,000 —240,000| A= £Y2024F E S
i 2,720,000 2,940,000 2,640,018 |  -220,000
B |12 7,197,133 7,197,133 7,197,133 -
it 9,917,133 10,137,133 9,837,151 |  -220,000
BB [204FEFEHE| 03FEEFFH | 2026FERE | £ 2 & S
REE 1,550,000 1,550,000 1,644,951 0|3%;@% 1,000,000 HZ 350000 =i5% 200000 (EiFEE2ME. HER2EIRETFE)
3 [REFLEAE 33,000 250,000 24,255 -217,000[2FE 21,000 FRBEL 12000 SHEENR OF (FEHH. EEMERIL)
ENmIE 80,000 80,000 52,250 0|FRFEE 40,000 FRBEL 40000 (RFBEH)
w [ BIEE 33,000 33,000 47,380 O|FRFEE 21,0000 FRBEL 12000 (REMFEEE SBEENFEELE H)
ERE-HE 20,000 20,000 - O|ZBFEE 10000 FBEL 10000 (I74/ILE)
o |FHERR 990,000 990,000 988,152 O|REE-REL 988,152 (74,860 X 1.1x 121 8)
Pl 10,000 10,000 0 0|f2EE 5000 FBEL 5000/
| /VE 2,716,000 2,933,000 2,756,988  —217,000
Res 7,201,133 7,204,133 7,080,163 -
/it 9,917,133 10,137,133 9,837,151 |  -220,000
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