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The effect of copper alloy scaler tip on the surface roughness of

dental implant and restorative materials
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Purpose: This study is designed to investigate the various impacts of different types of scaler tips such as cooper alloy base tip and the others on the surface roughness of teeth
and implant by the method which is currently in clinical use. Materials and methods: Four different types of disc shaped porcelain, titanium, zirconia, and Type III gold alloy
dental materials sized 15 mm diameter, 1.5 mm thickness were used for the experiment. Plastic hand curette (Group PS), cooper alloy new tip (Group IS), and stainless steel
tip (Group SS) were used as testing appliances. A total of 64 specimens were used for this study; Four specimens for each material and appliance group. Surface roughness was
formed with 15 degree angle in ultrasonic scaler tip and with 45 degree angle in hand curette of instrument tip and the specimen surface with 5 mm long, one horizontal-rec-
iprocating motion per second for 30 seconds by 40 g force. To survey the surface roughness of each specimen, a field emission scanning electron microscope, an atomic force
microscope, and a surface profiler were used. (Ra, um). Results: According to SEM, most increased surface roughness was observed in SS group while IS groups had mini-
mal roughness change. Measurement by atomic force microscope presented that the surface roughness of SS group was significantly greater than those of PS, IS and control
groups in the type Il gold alloy group (P<.05). IS group showed lesser surface roughness changes compared to SS group in porcelain and gold alloy group (P<.05). According
to surface profiler, surface roughness of SS group showed greater than those of PS, IS and control groups and IS group showed lesser than those of SS group in all specimen
groups. Type III gold alloy group had large changes on surface roughness than those of porcelain, titanium, zirconia (P<.05). Conclusion: The result of this study showed that
newly developed copper alloy scaler tip can cause minimal roughness impacts on the surface of implant and dental materials; therefore this may be a useful alternative for pro-

phylaxis of implant and restored teeth. (/ Korean Acad Prosthodont 2014,52:177-85)
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(1) =4 = PEM-§- T2 3}-$-1 (Ceramax PFM Porcelain Powder,
Altedert Ko 2 A1) 41 41243, ©.7 910°Cl ] )
Shgets,

() EletE T ASTM 1A ol W& Grade IVe] BB (Grade
IV Titanium, Dentium, Korea) - AH-&-5Fo] A 2ka}3] 1, 54 &
2 3H Y3

B) A 23 Y o} T A 2 7Y o} E-E(Natural Z, D-MAX, Korea)
<- CAD/CAM (D700, 3Shape Inc., New Jersey, NY, USA)=- A}

£310] 0 AT 100 ColA 2234 A 431

(@) E T Au48.0%, Pd 3.5%, Ag 37%, others 11.5%2] 4 ¥
o 2 FAH Type 1] F3HE-(AD-48 TYPE 111, Alphadent,
Korea)S AM-g3Fo] A 2Hals] 0w EH-& Classic Rubber
Cylinders Green-Coarse 9} Classic Rubber Wheels Green-Coarse
= Antstad

2) A7 A 717

2 A7 FHo AT E FA %’J'E"H AEA AEE -
s> (dS- STS 5E Tip, B&L Biotech, Korea), €| ¢12] ~ ~E ]
(SS-Piezon, EMS, Switzerland), 1 ZHE & & E]—&_Q T FENPS-
Tmplacare Gr#6 IMPHDLG, Hu-Friedy, IL, USA) 4] 7}4] 272 e &)
S Aeas, ALNE QA R TS EToR 4
BOATE RE 7L 712 3N AL Aol w60
©f Al A3 THTable 1, Fig. 2).

Fig. 1. Experimental specimens of each dental material. (A) Porcelain group, (B)
Titanium group, (C) Zirconia group, (D) Gold group.
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Table 1. The experimental group design 2. o7 diH
Groups ool (N) ssmo\?;mmergss N)  IS(N) T(;)\;)al

) D EW AR7) DA
Porcelain 4 4 4 4 16
Titanium 4 4 4 4 16 X A7 gL w3t @ 27 slol A 77 Yol 2~
Zirconia 4 4 4 4 16 ALz A2 A7) 9ste] 3 o] £HH x5} oA
Gotd M 16 o ola) AlBE Q. 71 24 A5 274 A AelA =
Total 16 16 16 16 64 57} 7240 go] ¥ 0 2 AW o] F T} 7] 7 o] hEs}al

SS: Stainless steel scaler tip, PS: Plastic hand curette, IS: Copper alloy scaler tip.
A H| 22 3 A 2 1% 18], Smm 3 4B 55-30%
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Fig. 2. Scaler tips used in the experiment. (A) Plastic hand curette (PS), (B) Copper
alloy scaler tip (IS), (C) Stainless steel scaler tip (SS).

|8-31e] 3 A A7) (Ra, um)E A 5, 41 545 Ch(Table 3).

Table 2. Surface roughness measured by atomic force microscope (Ra, um)

Control SS PS IS
Gz Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Porcelain 0.031(0.010) 0.290 (0.220)° 0.056(0.030) 0.046 (0.028)
Titanium 0.211 (0.050) 0.447 (0.301) 0.278 (0.091) 0.261 (0.088)
Zirconia 0.112 (0.029) 0.235 (0.146) 0.171 (0.069) 0.135 (0.038)
Gold 0.170 (0.040) 0412 (0.076) 0.237(0.099) 0.081 (0.020)

SS: Stainless steel scaler tip group, PS: Plastic hand curette group, IS: Copper alloy scaler tip group, SD: standard deviation.
* Statistically significant difference compared to control group (P<.05).

°: Statistically significant difference compared to SS group (P<.05).

©: Statistically significant difference compared to PS group (P<.05).

Table 3. Surface roughness measured by surface profiler (Ra, um)

Control SS PS IS
G Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Porcelain 0.101 (0.019) 0.215 (0.066) 0.133 (0.027y 0.124 (0.0197
Titanium 0.143 (0.008) 0.687 (0.160) 0.221 (0.052) 0215 (0.043)
Zirconia 0.132 (0.015) 0.210 (0.016 0.143 (0.023y 0.166 (0.023)
Gold 0.119 (0.024) 2.898 (2.387) 0.178 (0.018) 0.181 (0.036)

SS: Stainless steel scaler tip group, PS: Plastic hand curette group, IS: Copper alloy scaler tip group, SD: standard deviation.
* Statistically significant difference compared to control group (P<.05).
" Statistically significant difference compared to SS group (P<.05).
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Fig. 3. SEM images of porcelain group. (A),(B) no treatment (Control), (C),(D) Stainless steel scaler tip group (Group SS), (E),(F) Plastic hand curette group (Group PS),
(G),(H) Copper alloy scaler tip group (Group IS). Original magnification (A),(C),(E),(G) X200, (B),(D),(F),(H) x 1000.
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Fig. 4. SEM images of titanium group. (A),(B) no treatment (Control), (C),(D) Stainless steel scaler tip group (Group SS), (E),(F) Plastic hand curette group (Group PS),
(G),(H) Copper alloy scaler tip group (Group IS). Original magnification (A),(C),(E),(G) X200, (B),(D),(F),(H) X 1000.

Fig. 5. SEM images of zirconia group. (A),(B) no treatment (Control), (C),(D) Stainless steel scaler tip group (Group SS), (E),(F) Plastic hand curette group (Group PS),
(G),(H) Copper alloy scaler tip group (Group IS). Original magnification (A),(C),(E),(G) X200, (B),(D),(F),(H) X 1000.

Fig. 6. SEM images of gold group. (A),(B) no treatment (Control), (C),(D) Stainless steel scaler tip group (Group SS), (E),(F) Plastic hand curette group (Group PS), (G),(H)
Copper alloy scaler tip group (Group IS). Original magnification (A),(C),(E),(G) X 200, (B),(D),(F),(H) x 1000.
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