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o] FJzE &4 (absorbing), WHAH(reflect-
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Table 1. Shade guides in this study
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O keefe 5" porcelain veneer®] 57 9} 1}7gof
g F9& A7 FREL FE T4 9%
on o] A A FAV} EFE B
3142 Hotkm d9en, D.C Watts AJ.
Cash'® 247 $943& 719 ceramic, resin, G-I
cements} Al S o] &3l =4 BBt M F+
3 F94&S vlastgt

%3}, Brodbelt 5-*¢ ImmS71] A2 body porce-
lain A|H & o] &3t 7HA B FHolA o] 2
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Shade guide

Manufacturer

Vita lumin vacuum shade guide
Vintage and unibond shade guide
Vitapan 3D-master tooth guide

VITA Zahnfabrik, Germany
SHOFU INC, Japan
VITA Zahnfabrik, Germany
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Fig. 1. Diagram of the shade tab passing through light
source.

Z}2k) shade tab steam cleaner® 413 &% 102
7t oil free compressed air syringe® AZAIZAT.

3mmX5mm¢] HolE 7HA 3 4mme] Fo|E 7}t
A& pattern resin blockE A28t 7} shade tab
o A FYo2HE 0.5mm AAEE 32,
ZUAH o 2 Zoto] YRA)F| =2 5le] shade tab
off 22 AlZth(Fig. 1).

Pattern resin block ©] ¥#% shade tabs
73mmx 43mme] "WolE 71 12mme} #°1E 7}
A& plastic box®] U L.=5 1% &% Dubilisil-
sp (Dreve-dentamid, Germany) 54§ silicone
materialE £3589 silicone mold”} shade tab2)
AdAZ £ 0.5mmE 5= 32, 3mmX
5mmX4mm¢ window7} HEAEE Yt}
(Fig. 1). &7} plastic boxdl 318 E silicone moldZE
3% %<l shade guide® 2 AFs 1, 23D sili-
cone mold”} A2 plastic box2] KA 20mm x
256mm Yl o|9openingS FAsl EdE FdE&
ASI}=E At

(2) 3FI= 2%

B9e AAFE 7T AR 33 EE e
600 watt, heat-filter type2l =71 = (Oriel
corp. General catalogue, Stratford, Conn. 06497
USA)E 24315 27 3289 shade guide B8
Z}Z}¢] shade tab: plastic boxoll =& A &= sil-
icone moldE 113 &}, spectrophotometer (Jovin-
Yvon corp, USA)Mol ARAZIF & 1mme] 943
slite 53t #9S FHA AL (Fig. 2).
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Fig. 2. Schematic diagram of spectrophotometer.

7} shade tab®] el YA o2 F94& Ao,
AIAC2RE 0.5mm By 9o FL 2
o] 202 YAHEE TF JMAFAM 49
400nm~700nme A 2 shade tabS T3} direct
transmittance™ & 53 $33F H X} HAAE
A M| F4-&4] BT A3t shade tab
o] B3g-g A Eq}

£ A1 M £ spectrophotometerst @2 H AFE
£ 0|83t &3 2n, £ 2] = Microcal origin
ZRIHE oldsld 1LY FHES AT
o},

. 947 A

7} shade tabg 400nm~700nm G FelA Fo}-&
a3 FREg F BREY JAgS AEdtn,
g W g9 EXE vlwsly] 98l 400nm
~500nm, 500nm~600nm, 600nm~700nme] 4
Aol FEapgel B FFE A&,

1. 400nm~700nmollA] Zt shade guide2| &}
E 24 Je= H|n

Vita-lumin shade guide?|d+= A2} 2E shade
tab olX G oM AT Ho g A4 Fihg
o] ¢its] Frhslhe 128 HFm 9Sln, A4,
C2, D4 shade tabsi A& 550nm ©13te] g siA 1)
nd FH3A FHgo] Frlske aze FE

HebdtHFig. 3, 4, 5, 6).



Vintage and unibond shade guide X & E&
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Fig. 3. Graph of Vita “A” group transmission rate.
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Fig. 5. Graph of Vita “"C" group transmission rate.
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Fig. 4. Graph of Vita “B” group transmission rate.
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Fig. 6. Graph of Vita D" group transmission rate.
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Fig. 7. Graph of Vintage "A’ group transmission rate.

Fig. 8. Graph of Vintage ‘B’ group transmission rate.
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Fig. 9. Graph of Vintage “C" group transmission rate.

Fig. 10. Graph of Vintage ‘D" group transmission
rate.
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Fig. 11. Graph of 3D-Vitapan 1" group transmis-

sion rate.
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Fig. 13. Graph of 3D-Vitapan “3" group transmis-
sion rate.

8,9, 10).
Vitapan 3D-master shade guideol| ] shade tab
9 Hxgor” 17, 27, "3 #3 4M1, 4M2,
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Fig. 12. Graph of 3D-Vitapan “2" group transmis-
sion rate.
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Fig. 14. Graph of 3D-Vitapan 4" group transmis-

sion rate.

4M3, 4R1.5 9 shade tab oA+ ¢a3t 3} A
3 JgoA M2 v¥]5F B3-S vehfol 2t
7l g 2UE deE RddFa glen, 41,1.5,
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Fig. 15. Graph of 3D-Vitapan "5 group transmis-
sion rate.

41.2.5, 4R2.5 shade tab¥ BEFL2 5 M E
AHFo 2 45s 93 FA%E 2L
& et (Fig. 11, 12, 13, 14, 15).

2. 400nm-700nmoljA{ shade guide?| & £t

goln

Vita-lumin shade guidesliAl & 400nm-700nm %3
AellA Al shade tab A 7V B2 ¥ FFS
B33, C4 shade taboll A 7H8 A& 43S B3
t}. A, B, C 9] shade tab® ol|Me Zt & WeilA
Hldo| H2 ALE F Ejdko| Wopyon D &
dre D2, D4, D3 £208 F3dFo] dolhg
(Table 2, Fig. 16).

Vintage and unibond shade guidedlA& Bl
shade tab oA 74 B & §F3FS Yelon,
C4 tab 94 7 A& Fagg Yeld. D4 tab
< AP F FHFY £M= BEEE shade
tabs WG Sufo} U} £AE FERAAT A,
B, C, D ¥9 BE tabEclM & W9 uld A7}
A2 245 F B3] Zade Fde 20
(Table 3, Fig. 17).

Vitapan 3D-master shade guidedlA+ 1M1
shade tabe] 7}F & & F33E Uetllz, 2M1,
SM1EL2 F Fago] HAsI e, 5M3e] 7+
AL F FoEE vehAdet. 449 shade tabe
Ze AxdMe 3 £Ad wet 9ert Eee
2 3 Fijgo] e AR Ao, 22 3

e AT} £845 § FAYo] eAFeR
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7231 tH(Table 4, Fig. 18).

3. 400nm-700nmollA{ shade guide2| F1t&2]
Hrgtdlm

Vita-lumin shade guide?ls % F3-&2 HF#%
2 Al shade tabellA 0.07685%= 713 %12, D3
tab 4 0.02726%= 7} *e3-S JeiAT).
D3 tab& A3 A, B, C Z 7 WollA uld A7t
AZE 258 F 5o UL R AR
YERGTHTable 2).

Vintage and unibond shade guidec| ] % £3+&
9] 77 Bl shade taboll A 0.05098%2 713 21
o C4 tab oA 0.02402%2 718 @& 3& Vel
Wit A, B, C, D, & & WA wideAr7t A2
DFE F 5389 HAFRE YolAE o2 Yg
WrH(Table 3).

Vitapan 3D-master shade guideclA & £3-&
9] HHE7E 1M1 shade tabollA 0.11443%, 2M1
tab oA 0.11126% = 7} 3129, 5M3 tab ©|A]
0.04301% & 71 w-&ak2 YeRAUtH(Table 4).

ojodty

L= =}

4. 400-700nmoljA{ mhEt

24

Fig HRr:

400nm-500nm, 500nm-600nm, 600nm-700nm
79 Z+ G982 5o ©E shade tabe 3}
g9 AiAQ vl&S Nzl Best 4, H4
% =%, 33 Ao g e #AE At
Aot

Vita-lumin shade guided|A= A4 4= 400~
500nmol A C2 tabs A€t 2t o] Bid <A ol
el £ ATt AL, S84 =7
gl 500-600nmolH & EE shade tab?] 3t
9l B3] H&EHt}h. 600nm-700nmel A& Zt
79 tab WMlGEA ] B2t F/&o] AF R F
71etd e (Fig. 19).

Vintage and unibond shade guide®lA 400nm-
500nm M€ A, B, C, Dzt 29 U vlE TA 9l
w2} Al Frhgo] SR HAsI o,
500nm-600nm o4& 22 shade tabolA B]&3t
A E34-&E JeRE T, 600nm-700nm A=



Table 2. Mean and sum of transmission rate of Vita
shade guide at 400-700nm
Vita shade Mean of sum of
5 tabs  transmission rate% transmission rate

i Al 0.07685 51.02804
§ A2 0.05511 36.59196
E A3 0.05039 33.46081
@ A3.5 0.04009 26.61737
A 0.03636 24.14031
Bl 0.07621 50.60363
B2 0.05632 37.39328
B3 0.04702 31.21937

Fig. 16. Sum of transmission rate of Vita shade guide B4 0.09832 18.8025
at 400-700nm. c1 0.04525 30.04418
C2 0.03759 2496282
C3 0.03614 23.99988

C4 0.02832 18.8025
D2 0.04556 30.25145
D3 0.02726 18.10265
D4 0.03027 20.09953

Table 3. Mean and sum of transmission rate of
Vintage shade guide at 400-700nm
Vita shade Mean of sum of
5 tabs  transmission rate’s _transmission rate
g Al 0.05081 33.73928
5 A2 0.03986 26.46419
5 A3 0.03667 24.34681
5, A3.5 0.03351 22.2502
Ad 0.0283 18.79392
: Bl 0.05098 33.85104
Gt a B2 D2 2 01 G2 %3 05 B9 135 54 B2 0.04221 28.02892
B3 0.03454 22.93401
Fig. 17. Sum of transmission rate of Vintage shade B4 0.03089 20.51087
guide at 400-700nm. C1 0.03959 26.28641
Cc2 0.03685 24.47144
C3 0.03978 20.4412
C4 0.02402 15.95242
D2 0.04036 26.79682
D3 0.03614 24.00027
D4 0.02841 18.8624

A B, C,DZ 9 Tul WE Aol whe} A 600nm-700nm FHE 2 B =3 &2 JAA F
Ei-go] A 0 2 F7)3ld ch(Fig. 20). FH&ol ASHUKHFig. 21).

Vitapan 3D-master shade guide oA+ E&
shade tab*ll4l 400nm-500nm, 500nm-600nm,
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w Table 4. Mean and sum of transmission rate of
il _ Vitapan 3D-master shade guide at 400-
R 700nm
é " 3D Mean of sum of
gw Master transmission rate% transmission rate
§o 1M1 0.11443 75.97842
B 1M2 0.09773 64.89315
B 2L1.5 0.10389 68.98182
o 2L2.5 0.08995 59.729717
2M1 0.11126 73.87893
' 2M2 0.09674 64.23478
2M3 0.08503 56.45799
Fig. 18. Sum of transmission rate of Vitapan 3D-mas- 2R1.5 0.10626 70.55819
ter shade guide at 400-700nm. 2R2.5 0.08977 59.60405
3L1.5 0.07236 48.64272
3L2.5 0.06045 40.14067
3M1 0.09199 71.38687
3M2 0.07168 47.59443
10 3M3 0.05431 36.06303
;: 2R1.5 0.07455 4950173
0 3R2.5 0.0635 42.1643
6% 4L1.5 0.07078 46.99984
:: 41.2.5 0.05913 39.26547
® 4M1 0.09093 60.37778
0% 4M2 0.0669 44 42224
10% B 4M3 0.04526 30.05044
g " |w S0-6000m 4R1.5 0.06979 46.34197
S 4R2.5 0.05883 39.06292
5M1 0.08385 55.67796
Fig. 19. Reletive transmission of Vita shade guide 5M2 0.06209 41.92975
at 400—500, 500‘600. 600-700nm. 5M3 0.04301 28.55658
0% mnn n n !
s HHHHHMHHRHRHHHHHHHHHHHEHEHHHE
% HHHHHHHRAHRAHHHAHH HHAHHAHE
- o A HHH HHH HH D L HH H HHHHHHH
| 60%
nerr m
! | 0%
A04] ‘ o~
o HE l it ] o4
e 1%
e g,i:ﬂ, a:lww» L2 A !l 0180070 P 1tT:2709°528°2° 9 3583223 gigﬁﬁ
D%MAZAaAaA4a1825354c1c2c3c4020304 "53“"“5352"""5333""3?"%"540&%,“
12 400-500nm -

Fig. 21. Reletive transmission of Vitapan 3D-
master shade guide at 400-500, 500-600,
600-700nm.

Fig. 20. Reletive transmission of Vintage shade
guide at 400-500, 500-600, 600-700nm.
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A ¢ =AY FHEE SHs] 9% B
=3 W So] AlPS 3 glovt AZHE SAHY
o] F#A o]} spectrophotometer 59 &3717]¢9]
AgAgo EAFOR A3l B2 ol go] o
AP 2y ZPA TS FE LALEE B
BrB@ gmol s3e? Bel Al P, AJHe
AR Sol ek

3¢ =Ale] FHEE dFse WHoR
AE A8 st Aol =g FYut
E3}= direct transmission ¥ A& £535HA
3 AW opfe} HiAL, 24 WA Ftd F
k& A 23 total transmission ©] 1, AEE
Ao e & 3187} #A3l] A3 spectral
reflectance®™*" 7} T,

AAX 9} shade guide®] F3&& vlms] Bots

ir

2N

3

O}fﬂ fl!lO 1

wl, Brodbelt 5ol ©13}H A2 shade tab®] body -

porcelain &} 1mm 7oA 0.13%9] &2 &t
uio] ZAjol vla] AAAR|7F FUHH 0 He TS
< Bt} & om®, o] AL shade guide?} A
A A #@ F24 SA9) s Bhew AL
2 tabe] FAV TR, AR =AY 24 A%
o] Zo)7} glon, FAHE AFT2It U2V o
_Sr_ol ‘;}_29).

o] 45 Fago] ke AP 5o
Z42 Yo Adte] 7astd £3go] AZe
Rayleigh scattering $84*P3 = Aty & ¢
om Fuba g F-g BAEst AAAY
Eogo] & A 34 AN Ade) Y vyl &
Ttk AS gu s .

Adz) o] A HE, =g ENE o TS
< B ghade guide® ™ iAoz AGX R
o} Ao w3 AGE Bl glu, e Y
o AxE & Ao BYEP o AR
ujrt thae] zpo) 7k .

E A3l 370 At9] shade guide B2 A2 vim
g e e Az EE S FHANA tabel
FAre], WhALE 3to], porcelain A £3} &4 739
2po], &£ TAES JAMHE Fo| xolHom
3t} U3 shade guide W tabS7]8] iz el
v mgto] 7hgditha Egloh,
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old)) A= Zt A 23 APE 2 shade tabe] T3
o E3g-g BAs A4 Bx, Afxstel Aud
AE AR W e o] oud ARPE 7HA)
£ golr 1} dkch.

7t shade guide®] F3-& 2 Z)A Vita-lumin
shade guide, Vintage shade guide= @3go1A &
o2 Z5E 7187]9 Aol ov Fieo
F7lshe AL 9go] ALE Yo| Adto] sty
E3gol AA7] Rz HAIHP?, 7+ aL
oA T3} Aol Exgo] YA F F-E (shoulder)7}
VehJE AL A g Axrt dr Hdte RS
AAPE DL, o AL F2 AT F4 A 2N
Baol ALgHE Ao Z Hrbe B dom™, tabs
7t 2318 718719 Aol tabd AHEE EAER
o] BEEFE 3jold &Rl n AZET} 600nm
o] ol A F3& shoulder’} UEh} F3h&o] F7}
A e AL AAG QoA Hue] FH&S 7
1, §3go] I o)y IFAXE HAA Rt
AL Yusn®, £3, Exg gz Eo| HlaF
s A3k tabs AAME 7M1 FDeAA &
AV EaE S sRdda B

Vitapan 3D-master shade guideol|* HxEH 1,
2, 3 FAAM 9 95 g JF99 FFHEol
H &3 AL tabEe] Huio] JAA LY 2z
g A Bl A8 Aoz AgEm, AN
Age AAAE FFOZ EAH o] e A= v
23 18 3 548 e a® 4 29 5 7
oM BE Aoz A4E Figo] T8 tab
o] yehd A& HxE a7 Y3 A4 7}
Ae Z8A 9] & 7RV dEo2 Atsgr.

5349 %S vlws) 23S W Vita-lumin
shade guide$} Vintage shade guide °lX = 2+ 44}
group WellA] Bj@&A ol wap® =7t Fobyol
et 2aerl EAH 02 ol W, At
2 B3g Aole HolA Fch A 2709 shade
guidedl| Al A, B 0| C, D T Bt} F7-&0] F24),
ol AL MEZWdA A, B Zo] =7} B ¢ d)
JeRg FHbo] QlE Aoz AYAFMOE® AL
B1 tabo) HlZ 3 T} tab Bt} 380 £& R
AGE porcelain AEF FA=7F & 222 AHEH
£ Rolgke AL AARITF, Vita-lumin shade
guided| X ¥ F3Fe] D2, D4, D3 tabe 22 A



7t Al AL Peregrina® Foll 93 FAA A=
7} D2, D4, D3 tabse 22 AZHthe At BHo)
itk 53], Vintage shade guidel*] D4 tabS A
3l & FHEe ¢ME AL 9 ol ¥xY
Z tabs HER e AV dAH e RS
& 4+ 3leH| Vintage shade guide taboll4] B %9

2 WH3l+ shade tabe]l F3H& sl Rz
Yelgth D4 taboll A Alelrt gle A& 483
tab AA7F WHHJAAY F2rt 2 A EEo|
AL L-E3l0 8t AZHE T

Vitapan 3D-master shade guidet Z& ¥ X9
Ade 7€ tabBAA vt VM E £ &
Figo] s T, L Axg AYE 7= tab
EQX e Bt ARATE & TPl IAY
(Table 4).

Vita-lumin shade guide$} Vintage shade guide
o] g Fage] AE E4E ByE |
Al of &9l 400nmellA 500nm 71A1 2] dol M 2+
A 79 A ¥A tab o] HHErt AiA o= 7}
33, EeAd et ZRErt Zadte Ae
B4 gl ol wideAd uel P 2
o] AN ZAAAZAAY AMGGY Fgol
sAH 0B AP AL & ¢ A (Fig. 19,
20). 549l 500nmellA 600nm 7HA] 2} 7oj]
A BE tab Eo] 2 Aolglo] FANG T2 A
FEE B 54 AFe INA7L sHes IHE
A g+ Uxn, A4 490 600nmF-& 700nm |
Me Zk A4 2o wMEeAd] net =g Fol7]
A3l AN A FLe] AM-E FTTNA A <
o] £37} A2 A A& & 4 Urt. Vitapan
3D-master shade guide A& 2E J oA 24
A BE7t 18 A% Yol tab B9 Eage]
AHE7 F9EZ AR A o2 ey

AR 9] RIS AR ARE BRPY BAA
o2 & Holw glot HE el Aol A
Zd BHAA Bt} & FHAIFEY Jel e,
ol Aoz o Aleg s ot HAzxs|
PEA AEE BEoEEs ozt B RATE 449
T 5 AAREI.

£ A Ao disf ¥z AL e 8
Qo FHe AXE® tabEZt £HY UI:
2 gAo AupdeBP shade tabe] EA L =
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g2ke], mold Well AAAAIZ o Hole} 7hsAd T} 1
Iz A Aate] 2ol 52 AT 4+ Ut

Azol &3 o7 HEE9 spectrophotometer
Aol shade guide®] A4, Bx, Axd @A}
AHHOZ 22 A (4E) A2 =l Je=A 2
AtAaiet ghokelB 2% Mz e B389 #A
T AFEA & HF o2 AR E gl B
S AR AgHY, E 282 535 7} shade guide
9] tabElA Mz e FH&o HgE AHE
e AUt

qdH oz Axy Fyro Aed 3lo] Vitapan
3D-master shade guide®] 7%+ tabE°] 321 A
Fel A HE, AREE A AL W E o]
Jeong Mxddd Az A Ee A4
91, FHEE T HFE yEhov oS B
< A7 AHAQA Frpyol ngtslojof o
2 Azt

V.2 B

ARE TAY FHEE ol s A AMS-
51 & shade guideZ o] &3l 7FA 4 49
400nmol A 700nm7tA 2] HFY Qo) BEAREE
B3 g3 22 29E A

1. Vita-Jumin shade guide® D4 shade tabS A%}
3l A, B, C, D Z grouptlA shade tabe] i
Aot dAlst #F Fago] Zastdn, ¥
T oAl whE FFee) Aeole AT YA
t}.

2. Vintage and unibond shade guideXx A, B, C,
D 7t grouplol A shade tabe] Wid&A 9} %]
3t 3 Fohgo] 7H4aste 1, D4 shade tabs A
oJ8d, o] & ZE shade tabe] MEH &
#&ol 471 LR)e .

3. Vitapan 3D-master shade guide® 22 .9}
A e A7t FETE Fago] 243

< AT ARE /M felle HE B8

F& Bago] F7keidt. 2e B3Rs A=s

A o Ade] mE Fee] ztels HolA| &

kot Aol ML AR AL tabolA

e A9 d9oq A5F Fipgo] FUEd

i,
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ol4te] A A 9 A3A 0 2 Vitapan 3D-master
shade guidet= 32 2§37t Wjell shade tabe] 444,
BE, Ak 82 oy AAHeZ g U,
7B F B oo UX3e HEFE
Bol7] wjol 43| o] vtz et
28 Axe FHEAEYE YaiMs EESHE 7
AAQ 2guo] Fasin, o] WA Vitapan
3D-master shade guide® 277t A< Aol AR
2123
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ABSTRACT

ANALYSIS OF OPTICAL TRANSMISSION CHARATERISTICS BY
VISIBLE LIGHT INTO SHADE GUIDES

Keun-Bae Choi, Charn-Woon Park, Chang-Yong Song, Sok-Min Ko

Department of Prosthodontics and Institute of Oral Bio Science,
College of Dentistry, Chonbuk National University

The purpose of this study was the evaluation of spectral transmission of the commercial three
shade guides and the relationship of hue, value, and chroma according to the transmission rate.
The spectral transmittance of three shade guides - Vita Lumin Shade Guide, Vintage and Unibond
Shade Guide, and Vitapan 3D-Master Shade Guide - were measured.

For direct transmission measurements, each shade tabs were placed at the entrance port of the
1Imm diameter intergrating sphere. The intensity of the light source passing through the shade
tabs to the right angle was continuously recorded for wavelength from 400 to 700 nm. A trans-
mission spectrum and digital data were obtained for each measurement and they were evaluated
using Microcal Origin program.

The obtained results of this study were as follows :

1. In Vita Lumin Shade Guide, sum of the transmission rate of the shade tabs at the wavelength
400-700nm was decreased in agreement with the arrangement order at each A, B, C, D group,
except D4 shade tab. However, there were no relationships between the transmission rate of
the shade tabs and the value-oriented.

2. In Vintage and Unibond Shade Guide, sum of the total transmission rate of the shade tabs was
decreased in agreement with the arrangement order at each A, B, C, D group. When all shade
tabs arranged in value-oriented, transmission rate was accord with the order, except D4 shade
tab.

3. When shade tabs of the Vitapan 3D-Master Shade Guide have the same value and hue, sum
of their total transmission rate decreased in accordance with the chroma-oriented. When the
shade tabs have the same value and chroma, there were no differences from the order of the
transmission rate to the various hue type. However, in the ‘R’ tabs of reddish hue type, the
transmission rate increased at the long wavelength range area.

In conclusion, we need the quantitative analyzing instruments in transmission determination.
Vitapan 3D-Master Shade Guide covers the tooth color space taking into account the parameters
of the systematic value, chroma, hue oriented, and the transmission rate relatively accorded with
that sequence.
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