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ABSTRACT

Effects of the color components of light-cured composite resin
before and after polymerization on degree of conversion and flexural strength

Ji-A Yoo?, Byeong-Hoon Cho?
'Department of Dentistry, Seoul National University School of Dentistry,
’Department of Conservative Dentistry, Seoul National University School of Dentistry and Dental Research Institute, Seoul, Korea

Objectives: This study investigated the effects of the color components of light-cured composite resin before
and after polymerization on degree of conversion (DC) and biaxial flexural strength (FS).

Materials and Methods: Four enamel shades (Al, A2, A3, A4) and two dentin shades (A20, A30) of
Premisa (Kerr Co.) and Denfil (Vericom Co.) were evaluated on their CIE L* a* b* color components
using the spectrophotometer before curing, after curing and at 7 day. The DC of same specimens were
measured with Near-infrared spectrometer (Nexus, Thermo Nicolet Co.) at 2 hr after cure and at 7 day.
Finally, the F'S was obtained after all the other measurements were completed at 7 day. The correlations
between each color component and DC and FS were evaluated.

Results: The light-curing of composite resin resulted in color changes of Premisa in red-blue direction and
Denfil in green-blue direction. The DC and F'S were affected by product, time and shade (3-way ANOVA,
p € 0.05) and product and shade (2-way ANOVA, p < 0.05), respectively. Premisa only showed a signifi-
cant correlation between the DC and CIE a* component - before and after polymerization (Pearson product
moment correlation, p { 0.05). The F'S of Premisa showed significant negative correlations with CIE a* and
CIE b* components.

Conclusions: The DC and FS of the light-curing composite resin were affected by the color components of
the material before and after polymerization. (J Kor Acad Cons Dent 2011:36(4):324-335.]
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B ARE R e F F7Y 3R Premisa (Kerr Co,
gy 1 23o] ER mEe AzHZ o] TL Orange, CA, USA) g‘r Denfil (Vericom Co., Anyang,
IR %‘5{}7: 17} LolAw 7o HLjox Awrt Korea)& AAsto], Hahd Az} gopd MxE 247t 4
.2 light yellow MzolA F3&3} 47027t 718 GA 9 oA 2 FH)ET WHEkd AE Al A2, A3, A4
3 universal, dark yellow A%29] £M 2 ZAaddE a8l1 A2, A39] Aobd Mz (Premisas dentin-A2,
A= = dentin-A3, Denfil& A20, A307} 217} od] &19) & A

e o 7 AR Sl A AAA (initiator), & &t tH(Table 1).

Table 1. Compositions of resin matrix and fillers of the resin composites used in this study
Resin % Filler by Mean particle

composite Type Resin matrix Filler weight size of filler  Manufacturer
Bis-GMA,  Barium aluminosili Glass: ( 1 Vericom,
Denfil Microhybrid 1s , arium e} }1m1n081 icate 30 : 'ass~ Hm Anyang,
TEGDMA  Fumed silica Silica: 0.04 #m K
............................................................................................................................................................................................. orea .
Bis-GMA Barium alumino brosilicate K
Premi Nanohvbrid B%S—EMA’ glass, silica nanofiller, 84 Glass: 0.4 #m 0 err. CA
remisa anohybr 18 " PPF, barium glass, (69 vol.%) Silica: 0.02 pm ' APES B
TEGDMA USA

discrete nanofiller
*Data described in this table were provided by the manufacturers.
Bis-GMA, Bisphenol A glycidyl methacrylate; TEGDMA, Triethylene glycol dimethacrylate: Bis-EMA, Ethoxylated
bisphenol A dimethacrylate; PPF, Prepolymerized filler.
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Figure 1. Measurement assembly for measuring biaxial
flexural strength. The assembly had a specimen support
and a loading steel rod, which was used in a universal
testing machine. For the support of the test specimen,
three steel balls with a diameter of 3.0 mm, positioned
120° apart on a support circle with a diameter of 10 mm,
was provided. The sample was placed concentrically on
these supports and the load was applied with a flat punch
with a diameter of 1.5 mm at the center of the specimen.

Ao o3t X284 EFe 719l Poisson s ratio®
24 - 0.35 ¥91Ql Zlom A ek *® B g AL
S8 B 714 #z13 ¥]5=3 Bisphenol A gly-
cidyl methacrylate (BisGMA), Triethylene glycol
dimethacrylate (TEGDMA), Urethane dimethacry-
late (UDMA), Ethoxylated bisphenol A dimethacry-
late (BisEMA)Z FAE™, =A4(0.01 - 3.5 xm)E 60
vol%.¢] Hl&2 23het H3ZI9l Z-250 (3M ESPE,
St. Paul, MN, USA)<] Poisson's ratio$! 0.3082 <]
2 ARgsaT”

S=-02387P (X- )/ d

o 7]A,
S = 2% 23 WY (maximum center tensile stress,
MPa)

P =343 doql F ks (e 7 £, N)
X = (1+v)In(r/r)+[(1-v)/2](r/r;)

Y= A+ [l+In@/r)P+0-v)(r/r)

v = Poisson’s ratio

o= AA Y 49 ¥k (5 mm)

r = otz 99 ¥A1E(0.75 mm)
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CIE L*
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—B— Denfil A1
65
----- ©-  Denfil A2
60 ---A--- Denfil A3
-G - Denfi A4
55 < enfil
--X- - Denfl A20
50 — 4+ DenfilASO
45

before curing after curing after 7 day

(@)

CIE L*
70

—HB— Premisa A
65

o Premisa A2
60 --<Ar-- Premisa A3

-0~ Premisa A4
55

=¥~ Premisa A20
80 —-+—- Premisa A30
45

before curing after curing after 7 day

(b)

Figure 2. Changes in CIE L* values of each shade of (a) Premisa and (b) Denfil. Both products showed a relatively great
decrease in the value (lightness) of each shade after curing. However, until 7 days, the values were a little increased.

CIE a*

4

3 —B— Denfil A1
Dl e T T~ O~ Denfil A2
1 ==<Ar-= Denfil A3
0 -G - Denfil A
A =X = Denfil A20
2 —+— Denfi A30

-3

(@)

before curing

after curing

after 7 day

CIE a*
70
—B— Premisa A1
® Qe Premisa A2
60 -=-A-- Premisa A3
55 --G - Premisa A4
=X-= Premisa A20
%0 —+— Premisa A30
45

before curing after curing after 7 day

(b)

Figure 3. Changes in CIE a* values of each shade of Premisa and Denfil. (a) The products of Denfil showed a relatively great
decrease in the redness of each shade after curing. However, until 7 days, the values were a little increased. (b) The products
of Premisa showed a gradual increase in the redness of each shade after curing.

CIE b*
70
—B— Denfil A1
% =@ Denfil A2
60 -=-fr-- Denfil A3
- =-O - Denfil A
=X = Denfil A20
0 == Denfi A30
45

before curing after curing after 7 day

@)

CIE b*
70
—B— Premisa A
. e Premisa A2
. ---&--  Premisa A3
) =<0 - PremisaAd4
=¥ = Premisa A20
. —+—-  Premisa A30
45

before curing after curing after 7 day

(b)

Figure 4. Changes in CIE b* values of each shade of (a) Denfil and (b) Premisa. Both products showed a gradual decrease in

the yellowness of each shade after curing.
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2. 3EE &Y THEL AR wed Az DA HER w5280l
Ak & 4 k(p € 0.05). gk AZE Aol whe} A
FAE Y FHES FAHLE {3 Ao|7} AN Z O 4745 B9 (p = 0.003), A7t & Abol=
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ofeHA st th(3-way ANOVA, p € 0.05). 2213t & > 74 3 2% 237 =9 =3 A3 Denfilol
/] FEE B0, Denfile H1 68.2% (A2) - 69.4% Premisadl] Bl&l EAACRE §o&H =& JEE Hol=
A3)9 X5 Bl (Figure ha), Premisas H# Aoz BAEATH2-way ANOVA, p ¢ 0.05, Table 3).
68 9% (A1) - 72.7% (A2)9] X Z5 B3AtH(Figure 5b). 7z A W Az 7 ]Eﬂ_ oA, Denfil 178.9 (A3) -
T 74 39 FFEL DenfilolA 75.1% (A2) - 75.9% 202.1 (A1) MPa®] BE5 Bo} 7t Az 7te] 5714
(A20), PremisallAl 73.9% (A4) - 76.4% (A3)Z U} o2 fot atol= T, 22t PremisadlA = 2t A
WrHTable 2). o, THEE M| Ja2 Te 0= % 325 2T FAALE FoF Afo]E UElt
UebtH3-way ANOVA, p = 0.002). 23 A7t w2 (p€0.05). AAA R Axo ug} v TAHCE
) Degree of conversion (Denfil) ) Degree of conversion (Premisa)

78
76 T

74

72
70
68
66

DC (2 hr) DC (2 hr)

_ ®DC(7hy M DC (7

64
62
60

lIII J’.I III
77 A2 7A3 o A4 7777A2077A3
(b)

Figure 5. Changes in degree of conversion (%) of each shade of (a) Denfil and (b) Premisa. Both products showed a gradual

Al

increase in the degree of conversion of each shade from 2 hours after curing to 7 days.

Table 2. Degree of conversion (DC) of two commercial dental composite resins measured at 2 hours and on 7
days after light-curing according to the shades (DC, mean = SD; No., 10; unit, %)

) ) Shade
Material Time Al A2 A3 M 220 230 Result of Three-Way ANOVA
Main effect DF  pvalue
Ohr  685+19 682+17 694 +1.0 687 +08 693+ 15 692+ 08  Material 1 p<0.001
Denfil 7 40y 758+14 751 +12 758+ 08 755+ 07 759+ 0.6 75.7+ 07 Shade 5 p=0002
Time (2 hr {7 day) 1 p<0.001
Interaction effect
bomisy | 2P 68945 727409 T24%12 TI3 15 TLL+22 TL4£28 ﬁzizi . iﬁze ‘;) i:oo(‘)g?g
+ + + + + + :
Tday 749+18 T56L16 76408 739+ 16 410 5810 7 7 5 o012
Material * Shade * Time 5 p = 0.28
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w28l 9EE & 4 Urk(2-way ANOVA, p ¢ 0.05,
Table 3).
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Table 3. Biaxial flexural strength of two commercial dental composite resins measured on 7 days after light-curing
according to the shades (FS, mean = SD; No., 10; unit, MPa)

Material Shade Result of two-way ANOVA
Al A2 A3 A4 A20 A30
Main effect DF p value
Denfil 202.1£27.3 1976+19.1 1789=£335 187.7+£254 1956174 183.8+23.0 Material 1 p<0.001
Shade 5 p<0.001

Premisa  188.2£35.6 146.1£16.3 1584+304 102.9+5.87 1187+12.1 109.1£10.5

Interaction effect

Material * Shade 5 p<0.001

330 YooJAetal.

JKACD Volume 36, Number 4, 2011



Basic research

Table 4. Pearson product moment correlation between degree of conversion and biaxial flexural strength and

shade components of each product measured before and after light-curing

Properties Materials Time Shade components r p value
before cure L 0.0493 0.709
a* 0.14 0.285
b* 0.123 0.351
Denfil E 0.126 0.339
after cure L -0.0585 0.657
a* 0.126 0.338
b* 0.127 0.334
Degree of conversion E ~0.0449 0.734
before cure L -0.0178 0.893
a* 0.336 0.0087
b* 0.0561 0.67
Premisa E -0.0139 0.916
after cure L -0.0685 0.603
a* 0.365 0.0042
b* 0.245 0.0596
E -0.0512 0.698
before cure L 0.169 0.201
a* -0.259 0.0477
b* -0.214 0.104
Denfil E 0.116 0.382
after cure L 0.198 0.132
a* -0.242 0.0651
b* -0.212 0.106
. E 0.193 0.144
Biaxial flexural strength bofore cure e 0.0447 0.743
a* -0.743 < 0.001
b* - 0.554 < 0.001
Premisa E -0.0794 0.547
after cure L -0.0707 0.591
a* -0.67 < 0.001
b* - 0.553 < 0.001
E -0.103 0.432

% SRR IS Tevte AS 9y
galxle Azet FHE

AN E T AE Holn], & A
e & dTddA Asetast g &
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1 FHE £og Ao] Wty deiA Sl
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