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Effect of primer on the polymerization of dual cure resin cements

Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University

Eun-Hye Lee, Nyamsuren Enkhbileg, Jin-Woo Kim, Kyung-Mo Cho, Se-Hee Park

Objectives: The primer (G-Cem One Adhesive Enhancing Primer), which promote self-polymerization more in the ab-
sence of polymerization light is developed. To date, many studies on the mechanical properties and prognosis of various
self-adhesive resin cements have been published. Since there is almost no comparison of the degree of polymerization
depending on the application of primers, this study was attempted. Materials and Methods : A total of three types of dual
cure self-adhesive resin cements (G-Cem One, G-Cem LinkAce, Rely-X U200) and one type of dual cure resin cement
(Rely-X Ultimate) were evaluated. G-Cem One Primer was used as a primer enhancing of auto-polymerization. A mold
5 mm in diameter and 2 mm thick was made from aluminum, primers were applied on a glass slit, and each material was
filled in the mold, and self-polymerization was induced. The microhardness was measured with a Vickers microhardness
machine after 10 minutes, 1 hour,3 hours,6 hours and 24 hours. All dates were statistically analyzed. Results : G-Cem One,
G-Cem LinkAce and Rely-X U200 showed high microhardness values when primers were applied at the beginning of ce-
ment mixing. Primer application did not show significantly different in Rely-X Ultimate. Conclusion : The application of a
new primer has a dual cure self-adhesive resin cement which promotes the polymerization at the beginning of the mixing.
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Table 1. Composition of materials used in this study. (cements)

Cement Type Composition
Dual cure : o . . o
G-Cem Self-adhesive Paste A: fluoro—alumino-silicate glass, UDMA, dimethacrylate, silicon dioxide,
One (A2 color) initiator, inhibitor Paste B: silicon dioxide, UDMA, dimethacrylate, initiator, inhibitor
Dual cure Paste A: Fluoro—alumino-silicate glass, Urethanedimethacrylate, Dimethacrylate,
G-Cem Linkace Self-adhesive Silicon dioxide, Initiator, Inhibitor, Pigment
(A2 color) Paste B: Silicon dioxide, Urethanedimethacrylate, Dimethacrylate, Initiator, Inhibitor
Base paste: Methacrylate monomers containing phosphoric acid groups,
Dual cure Methacrylate monomers, Silanated fillers, Initiator components,
Rely-X Sel-adhesi i heological additi
U200 elf-adhesive Stabilizers, Rheological additives _ o _ _
(A2 color) Catalyst paste: Methacrylate monomers, Alkaline (basic) fillers, Silanated fillers,
Initiator components, Stabilizers, Pigments, Rheological additives
Paste A: Silane treated ceramic, Triethylene glycol-glycidyl methacrylate (TEGDMA),
Bisphenol glycidyl methacrylate (Bis=GMA), Silane treated silica, Functionalized
RelyX Dual cure dimethacrylate polymer, Triphenylantimon
Ultimate (A3.0 color) rylate polymer, ripheny Y

Paste B: Silane treated ceramic, Triethylene glycol-glycidyl methacrylate(TEGDMA),
Bisphenol glycidyl methacrylate

Table 2. Composition of materials used in this study. (primer)

Cement Composition
G-Cem Ethanol, trimellitic acid, water, 4-methacryloxy-ethyl
One phosphate ester type monomer, thiophosphate
Primer ester type monomer, polymerization initiator
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Table 3. Microhardness value of all cements in each measurement times. (mean+SD)

Cement Group 10 min 1 hour 3 hours 6 hours 24 hours
Vg’r'ltr?%“rt 13506335 | 18.13t354 | 18114521 17451489 | 24814959
G-Cem One :
pm:r 14656339¢ | 27994717 | 20464756 | 28424751 34.3149.11
Vg’:g%f 13504335* | 18.13+354 18114521 17.45+¢480 | 24.819.59
G-Cem Linkace :
pmzr 14656339 | 27994717 | 2946:756 | 28424751 34.3149.11
Vp\)’r'ltl‘n‘;ﬁt 1424054 1.9240,66 1.9540.60 1.9540.68 2344081
Rely-X U200 :
With 3.0741.45 5.0543.58 7.505.80 958:9.13 112141134
primer
Without 1.46+0.50* 1.98+0.65* 1.93t0.61* 2.0740.67* 2.78+0.92*
Rely-X primer
Ultimate With
o 1.88+1.13* 2.5541.43* 34543 60* 2.99+1.90* 6.44+9 26"

Values marked with asterisk were not significantly different within the column.

Table 4. ANOVA test result of microhardness in 10minutes, Thour, 3 hours, 6 hours, 24 hours from baseline.

Time Sig.
10 minutes .000
1 hour .000
3 hours .000
6 hours .000
24 hours .000

Table 5. Homogeneous subsets of Scheffe test result between groups in 10min, Thour, 3 hours, 6 hours, 24 hours from
baseline. (VHN)

10 min 1 hour 3 hours 6 hours 24 hours

U200 No Primer 14180, 1.9200, 1.9340, 1.9500, 2.3400,

Ultimate No Primer 1.4620, 1.9847 , 1.9553, 2.0733, 2.7873,

Ultimate Primer 1.8840, 2.5487, 34633, 2.9880 ,;, 6.4433,
U200 Primer 3.0667, 5.0507, 74987 , 95793, 112100 ,,
GCemOne No Primer 13.56007 ,, 16.4333, 16.1187 16.6487 . 17.4193,
Linkace No Primer 14.6493 , 181313, 18.1067 , 17.4487 248087 ,
Linkace Primer 15.5933, 27.9887 29.4553 28.4200 34.3127 4
GCemOne Primer 16.5513, 35.9653 375313 386380, 40.1247

Values marked with the same lower—case letter were not significantly different within each row.

730 | cHetx|ztoIArEEIX| RI58H K125 2020




ORIGINAL ARTICLE .
nY
2
o}
°
O
O
i
Cem Linkace®] ]3] %2 w44 % 32 Uebich (p 5) 247} =
_ _ - - >
(0.05) A o= &5} 6 AlZE F9F FARRE Aol HYO =
™, G-Cem One AHIE®] primer% 2835 A7 7} (;Tj
) 1417+ %2 mAAE 2 UERi (b <0.05) 2
Rely-X U200, Rely-X Ultimateo] &3+ 105 39t =
A2 G-Cem One, G-Cem Linkace®] H]aj| & 3. AIHES} primer R/t AR M= OMRZ (F)lgl'
ogt

S OAAE g2 YERE O™, G-Cem One AJHIEOQ]
primers 4838 497} 7FE =2 vA AT g2 UE
Wt (p €0.05)

3) 3AI7E

Rely-X U200, Rely-X Ultimate©] Z3 1 A7+ 29}
tE7FA| 2 G-Cem One, G-Cem Linkace®]| B3] &
< AR g HERH M, G-Cem One AHIEO]
primerE A-&23 37 7MY =2 nAAE 42 UE

et (p €0.05)

ol Helofl D|XI= ek Hlw

Z+7F0] ATHIE S} primer 2-8-7-70 Wt £33 24
AR S AZHE mAE ] #et Fis eSS
o= FA% At f-ofgt 2kol 7k Hgl71of (p < 0.05)
Scheffe test® AFEEAS 519 0™, 1 ATR=Table 6

o YFERHSAAL o]of] Tt B4 = Fig. 10 YR ATt

ZF A7 EA T -FASHA Rely-X U200, Rely-
X Ultimate®] G-Cem One, G-Cem Linkace®] B]5j
wro n| A% 7o) £71= Ve 01 G-Cem One Al

HEO] primerE A&t B 7MY =2 WAEE 4t

4) 6X|7F 9] 37+ B (p €0.05)
A A 0 = 23t 3 AIXE %} mpRl7RA] Z4Rko] Hglo
™, G-Cem One AHIE] primers A-&3t 297} 7}

w2 AR g e (b (0.05)

Table 6. Homogeneous subsets of Scheffe test result between groups in linear model analysis. (VHN)

N 1 2 3 4
U200 No Primer 15 1.9167
Ultimate No Primer 15 2.0483
Ultimate Primer 15 3.4655
U200 Primer 15 7.2811
GCemOne No Primer 15 16.4427
Linkace No Primer 15 18.3992
Linkace Primer 15 26.9652
GCemOne Primer 15 33.7621
Sig. .050 961 1.000 1.000
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