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Abstract

The metal color of a clasp is one of the common causes of esthetic rejection.
Improvement of esthetic rejection is considered to be particularly important in
clinical practice.

The purpose of this study was to evaluate the translucency parameter (TP) of
an experimental clasp coating resin containing titanium dioxide (Rutile: R /
Anatase: A) and to evaluate the masking effect by conducting a sensory test.

The following results were obtained:

1. Over 0.04 mass% titanium dioxide contained, the TP vauesin the R group were
significantly smaller than TP valuesin the A group. It was suggested that R-type had
greater masking effect than A-type.

2. Statistical judgments regarding masking metal color were made when
combinations of polished white and more than 0.16 mass% R-type titanium
dioxide or 0.64 mass% A-type titanium dioxide were used. Similar
judgments were made regarding masking metal color in combinations of
blast white and more than 0.32 mass% of R- and A-type titanium dioxide.
The masking metal color was also judged when polished black was
combined with more than 0.16 mass% R-type titanium dioxide. However, in
the A-type titanium dioxide group, there were no significant differences compared to
the control. Blast black combined with 0.08 mass% of either R- or A-type
titanium dioxide was also judged statistically regarding masking metal color.

The results suggested that application of experimental resin over 0.32 mass%
containing R-type titanium dioxide was effective for masking metal color. In

addition, TP values less than 24.5 were effective for masking metal color.

Key words: clasp coating resin, titanium dioxide, TP, sensory test

Running title: Effect of addition of titanium dioxide on masking metal color
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W ETOEZEARE & LTRE SN, B2 ATy MLy o0fii e & Od %
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PAPEA BN & AR L, TP EMEW & ZOMEOFAMENE L, 15 5 a oMk &
NEWZ EZRLTWS, T72b5, TPEIL OP fE, CRIE & bl L T A0k
SIREFMT HEEE L TR VM TH L EEZOND. &2 TARIFETIE, &RE

(R DM BEAR DB R 2 ES 9 2 72 b DfsfE & LT TP EZ V.

2) PEEIOE ZIZoNT

Figh IZRfELy oz L 1PlZzrRmd. 2R RYy hy i3 4.0 mil EOE
S CTHROEERIHERT 5 2729, LHWESNTBY, &RKREICa—T 17T 5
MEIOREENENEE, SEROENDENEL 25 2 LIIHLNTHD. LL, A
BT T ATIIE IR TR R IEARFICB W TR RE N 67 CILZEH LIREBIC 72
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T 0.5 mm T 1.0 me SNTEY 29, LY ra—F 4 v TEHOREINRA XL
7T AT ODRESLL L& 72D Z LIRS EREY LB D, Thbb,
LY a—7 4 ORI 1.0 mARKRISHT D ETo EREHRESIND. —T,
P 30132 R Yy P LY OREEITIES 1.0 mE TIEEFRAIZ, ES 1.0 mil
ETEHaryR Yy P VEKROBRICREE TS, LWRELTWD. Thbb,
JEX 1.0 miEIEROOFELRFNT DL ETOLEREE VD, UEXY, ABFETIE

WA EIOE X% 1.0 mm& L7-.

3) BEHERBRIZ DOV T

7 T AT OB REANFELELHEFEL WD L TWbH DT N ThD. £
T, RMEL YUK 2R EERSDREOHEIZ, v b BRIC K 2 ERERER A S
THZELE L7z, BRRBICIE, 1 AENE, 2 SE0E, 3 REOINE, 1 2 JIEN
BHDHI 1 SERBIEL, MR T D DIZk LT, fhoBEIER R cH 5 0.
AHFZEL, —EREO LT X a2 LIERIEL VN a1 5 48 Ml R 2 )
ELLOIETHHDOTHY, HPHBCIlxe{Hxtfliicksbo B, LR
ST, AFETIE 1 A#ANEC X2 ERERBRAITH) 2 & & L.

WED 203 A0END [H25] [ OHBEEIANCIDERDH D, AN
SR DITHEVFRBDARPRIZ A2 D Lk T\ D . E7HIBro R HEITIE T L v E
I BRO TRRLNE DN BHY, BiERL—EDEDENE THESIN, %
B DA LRI EORE S, BN, BIROEW 2RI 2 W 25
EBEL TS, REBRTIE [SEBEANIERTETWAEN] £ ol 21T->T
WD, BED TRIRDNE S PHTESTWDEEZBbND. £ LT, ikl

HIWr D 1 m@ANETH D Z &b IBSIRIT eRENIER TE TS ] LK LH4%
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BNE DO~ DA A=V EEZBND.

2. FERIZONT
1) “EMbT ¥ o OlEE L TP E & ORI SN T

[F—O b F & o OiAETO RALE AR TP B4 ik L7254, R2 & A2
DNCIFABZZRBD N> 72)3, 0.04 mass%lh LD kT % > OELEETIE, R
BN AREIVEEIZNSOWTPIEZ R L. 7772006, REOHFN ALY 070
fEECeBRATIERL O 52 AR I, RETWILTF % o OEIrERiT 2.76,
AR AT & > OJEITRIL 2.529TH 5. RA, AL HIZIE f R OR s 2
LTV, RBOJ RN AR Y & AN Th 5 3339728 (Fig 6) 39, T
ENRKREL, TOFMER, REOFVATLL L, TPEIMNSL Rolz—HEEZL

nos.

2) RIEL Y Do R BRI IOV T

BHREARICEWT, 2 hr— L TR IR1 S5 & HE LIBIRE L, £
D% DPRFABHI BN T O BEAEHEIR N H 5 LHEL T Lz, 20 i, F—
OBPENTIZFE CHEECHEI N TWE EE 261D,

AW TIE, ZRETFZ o2 E LTI EL Y oa—7 4 U 72 ko TERE AN
EH SN TWDINENZ, & NI ARTHET 2ERRBREZEA L T D, 772
bbb, a—T 4V ITHMENLTUINDE DD, EREAEZBHIL TWNDZ b, BE
DIRVEZ R E LIEERERBREBZO6ND. LB >T, B (vA7) BAD
AL, R SO TRAIHENEL Y, BRAZHAB LT D, Tabb [

it TETWRY] (0 /) LHETHAREMENEW I &I27 . ABFZERIR TIE, R
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L ARONTAIZEBNTS, @Ffldn (A7) OMEEDR 772 F—HA]
T, @b TF % O EEN 0.32 mass% XV ZWIGEIC48 B A Ewh Bn

w<, 1772 F—H) T 0.08 mass% &£V Z WA IR AERD RN A REICE <
otz Thbb, YU F7 72 MUBLICENTIE, &5 (v27) 2RLE LSS

DIH, LT Z o ORLEENPVIRVIREE TR AERIRL Y LHELTEY,

ﬁ

B (A7) OMENEROERIRICRETHELEMST T D 2 L3RS
7o BRIRIZERWTIE, R 7220 L et O ik IAZNT TATHISH LTS
BICHENECL DL Z LD, BRZ2AE LTEGAEOHMO NI VEEEZEX LND.
Lizio T, ¥ F7 T A ML TIE b ¥ o OidG &% R32 (0.32 mass%)
FVEFTRETHLZ LRI,

WHELPEOFEHI B W TIE, RETIE, R (A7) PELVLEDOWTICE
WTh, &R EAERDEIZIRI6 LV 20 BILTF X o ORLAE THEEICEL oz,
LML, BFELEEOREHZBW T, ABITIE, 5 (v27) BDADHEICERE G

fhRi% A64 THEIZELS Ro7ehy, B (A7) BDEOLGEITITA64 (T8N T
bAEEITRO N o7, b6, ABRITIETPEAREVCHL LD LT,
2y hr— L ORWTT TIC e BB R A BT 5 L HE S, ZHUTA
BTN RELE R LT TPEA K E W& & I, FFELERIC X 5 iR M 3739 0 8k
ERELSZT b LHREINS. Thbb, BEHOGMUSMI S E3 IE#H s vz
GEllXZ A LGRAIIHAR TE RS 2D B2 NS, 2L, Y RT7 T AL
W LT-58100E, AR THO-TH RELFE—DEREZR->TEY, HIZTPED
HTIER L, A IEIZ 1T 2 BALRE S O N L TS RERH Y, =

RSB L TIEAR, BT 20ERH L & Bbins.

PLEX Y, &RFREROVLFEDZFELNLY  RT7T7A FOWTHOEEICEB N TS,
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FetER (A7) PARVWLEOWTRIZENTS, R Mo Zf@tF 4 % 0.32
mass%lh LELG LICBIEL Y U ZIEHT2 2 LI2X 0, A X VT T AT D48 A
MENEOND Z ENRBENTZ. £/, RO BT ¥ 2 a L5 Ea0 TP
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.

TR T 2 OB E B LEBEL U DR RRE L ORENE L & b1, BRERiR A
A L C@bT % v DA R ERIEL Vv OB EaIERI R & OBE Iz >N T
Mt L7z,

ZOREE, BRBROUEPHER N LYY RT T2 FOWTROHEITBNTY,
R Zf T % % 0.32 mass%ld FEdG L7 fEL Y v ST 52 L2k h, 2
AT T AT OERAITERSNGDS Z Em@Iinie. £z, REO kT & v
FEA LHEAO TP EICB L CiE 24.5 K0 /NSUWMEZR L7GEIS, &R Gl

IRAERST Z LRSI,
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Figure legends

Fig1 Schematic configuration of making specimens
a : Mold of acrylic plate
b : Filling experimental resin in mold

¢ : Light-polymerization through the glass slides

Fig 2 Polished or blasted metal plate covered by white or black paper with

center hole

Fig 3 Configuration of sensory test procedure

Fig 4 TP values of the specimens. The same letters represent no statistical

significance at p<0.05

Fig 5 Sample of experimental resin coating on cast clasp
a : Before coating with experimental resin

b : After coating with experimental resin using R34

Fig 6 Crystal structure (unit cell) of titanium dioxide
a : Rutile

b : Anatase



Table 1 Results of sensory test on

masking metal color of polish-white

Table 1 BiRsA%

(R: Rutile)
Polish-White Control | R1 R2 R4 R8 R16* | R32* | R64*
Masking metal
Mast 4 | 4|5 |7 | 7|9 |10] 10
Not masking
metal color 6 6 5 3 3 1 O O
(A: Anatase)
Polish-White Control | Al A2 A4 A8 Ale | A32 | Ab4*
Masking metal
Mash 5 |56 |6 |6 |6 | 9|10
Not masking
metal color 5 5 4 4 4 4 1 O

* : p<0.05, Fisher’s exact test
( vs Control )




Table 2 Results of sensory test on

masking metal color of polish-black

Table 2 JBYRALAES

(R: Rutile)
Polish-Black Control | R1 R2 R4 R8 R16* | R32* | R64*
Maskngmetal | 6 | 9 | 9 | 9 | 9 | 10 | 10 | 10
color
Not masking
metal color 4 1 1 1 1 O O O
(A: Anatase)
Polish-Black Control | Al A2 A4 A8 Ale | A32 A64
Maskngmetal | g8 | 9 | 9 | 9 |10 | 10 | 10 | 10
color
Not masking
metal color 2 1 1 1 O O O O

* : p<0.05, Fisher’s exact test
( vs Control )




Table 3 Results of sensory test on
masking metal color of blast-white

Table 3 JEIRALAES

(R: Rutile)
Blast-White Control | R1 R2 R4 R8 R16 | R32* | R64*
Masking metal 1 1 1 1 4 5 8 10
color
Not masking
metal color 9 9 9 9 6 5 2 O
(A: Anatase)
Blast-White Control | A1l A2 A4 A8 Ale | A32* | A64*
Masking metal
Masl 1 (1] 1] 1|15 7
Not masking
metal color 9 9 9 9 9 5 4 3

* : p<0.05, Fisher’s exact test
( vs Control )




Table 4 Results of sensory test on
masking metal color of blast-black

Table 4 BiRsh%

(R: Rutile)
Blast-Black Control | R1 R2 R4 R8* R16* | R32* | R64*
Masking metal
Mast 2 | 2| 6|6 | 9| 9 |10]10
Not masking
metal color 8 8 4 4 1 1 O O
(A: Anatase)
Blast-Black Control | Al A2 A4 A8* | Ale* | A32* | Ab4*
Masking metal
Mash 3 |33 |6 | 8] 8|10/ 10
Not masking
metal color 7 7 7 4 2 2 O O

* : p<0.05, Fisher’s exact test
( vs Control )
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Fig5 BEiRahE

Before coating After coating with R32



Fig 6 JBEiRahER
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