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Effects of anaerobic sealing agents on preload maintenance of

screw-retained implant prosthesis with surface of screws

Seung-Beom Ryu, Seong-Joo Heo*, Jai-Young Koak, Seong-Kyun Kim
Department of Prosthodontics, School of Dentistry, Seoul National University, Seoul, Republic of Korea

Purpose: The purpose of this study was to evaluate the preload maintenance of the retaining screw when using anaerobic sealing agents in implant fixture and abutment
components. Specifically, the study examines the effects of anaerobic sealing agents on different types of screws. Materials and methods: External hexagon implants made
of titanium and anti-rotational abutments were used. Titanium abutment screws and ebony abutment screws from the same manufacturer were used. The experiment was
divided into four groups (n = 10 in each group). In the control group, no sealing agent was used at the implant fixture and abutment screw interface. All abutment screws were
tightened according to the manufacturer’s recommended torque (30 N.cm). After 24 hours, the removal torque (detorque) of each screw was measured using a digital torque
gauge device. The data were analyzed by two-way ANOVA test according to normality distribution satisfaction. Results: Looking at the results for each group, titanium
screws and no treatment showed detorque values of 20.3 + 1.6 N.cm. titanium screws and applied anaerobic sealing agent showed detorque values of 32.4 + 6.7 N.cm. Ebony
screws and no treatment showed detorque values of 20.2 + 1.5 N.cm. ebony screws and applied anaerobic sealing agent showed detorque values of 30.4 + 4.5 N.cm.
Conclusion: The detorque value was higher in the case of using anaerobic sealing agents in both the titanium screw and ebony screw groups. But there was no difference
between the two screws. (J Korean Acad Prosthodont 2020;58:103-9)
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o] P, IAA Z/EHe] A4 O AEHE 1gF| 9] ot
18 of7] A1Z & Uk’ Ttk ool Qs LAF o] Ty
ok ohugt YA EH2 FlE o2 Qe LAl AR Al
oFslE|Q1S A9 wrAsic Y avjnE AL THO] ubEH
S¢ WatE & vl Ao Qe Uare] £3E U5}
3l X3 UpAE Aol W, LAk BT, YA 0t
Ax1e] WY, AL o] A9 ¥Y 5 of
Sk’ £ T YESTEL] FHM B
5 581, YEHUE RHEES HEoA o
718 7Ha A1 QI Xlotet FEHS
At

SEAILE 1A dEE T 5 e EEE
FHI IRA R UAREe] R0 B85
ohs 4 Qoke A BaE ok o
O] W& WAt XTS5 UAL Aol & H
A|(sealing agent)ol] thslA] Al2], Alot-oladHo|E H
(cyanoacrylate-base bond), &tA|, 714 UAILAZA o] A
FEAE M 1GR9} FHEH =R BN 718 YA ZAIS}
Aobi-ota e o|E A ekl xtol g B AU RS
AHEEE A AETE A Yol A Hlato] R TSR] =Tt
£ HIE S

714 YA A (anaerobic sealing agent)= 118 &, &K}
A7)/ FAZA 1953 FE 74 3G FokollM 714 &
£ Abojof] A5t SFetE R 2 AR EIE o] BEe AL
RERAZA G714 874, & 2H4a7t gl S0 2/dstet
ol 3 d o] E(acrylate)Q} HElo} 3 | 0] E(methacrylate)2]
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£ 7F=Aol| tis] =ols) Bk} sk},

Z)73 4.0 mmeo] Zo] 11.5 mm¢] ek AR Q] 7 §7 o
EJ(USII, Osstem, Busan, Korea)2] T1JA|7} AF&EIQTt Ko
i 27 5.0 mm, K& 20 2.0 mm, 4% 0] 40 mm 9 5
0] 6 mmo] 1] SR K7} (hex) P22 A7 ALGHGT.
RlF Wik BT AZA ABR SR LA ALS
=I9ick. Elek M) A LhkElEks LAhet Ebony AJt)
% UpAk(Ebony LhAh7} AFSEISiE. Ebony UpAH: Eles A1
o LA 713 e Hawl hulol=/eka TR oo Lale)
OPEASE WAL ke Rk ) Lpabolch

JZAE TR HEEE AzHE 7] (Nikken kosakusho
works, Osaka, Japan)ol] 117ds}oJA] J23s}ict. S3(collet)
ER 65 R Qi 717 tRo] AAAE 1 4% YES &
o APAE LZAIRT (Fig. 1). RS YA RZEAF 8% A
ol wfel 30 Nemz A Zaksich. Alis Lhare] 2ol =
Ezg} ofZ E3 AX|(Torq Control Ref. 15000, Anthogyr, Sal-
lanches, France)& AF&-5199c).

2 A M= F714d YA LZAZE AFEE AT A Z=AL
(Loctite, Henkel, Diisseldorf, Germany) &% & & FE 0]
&l Ade & 5 e L= AFO] AHEEUT 2 A
A 714 YA g A|(Loctite 243 Threadlocker, Loctite,
Henkel, Diisseldorf, Germany)2] & J&-2 g EgH g t}o]
| E o} 3 2| 0] E(tetramethylene dimethacrylate)=2 FA| AJ&
9] 10-30%%F RHAIRM ). F7HE 0 & 1-5% B]73 9 JEje] A7t
(amorphous fumed silica), 1-5% ©o]|€l(ethene, homopolymer),
I 23%-1,2-t}o] &(propane-1,2-diol) 502 FAIE|QIT) A
g Moln, ALE-2 = J5} 54°C - G4 150°C, 25°Col|A]
A (steel)7|E 02 £717SHAITE 5FE oA 7St 24A]710]
o7 2 ESE AUF UAL 271 AIE T 24417 Fof S5}
Fon, A= x|d E3 SHFM|(MGT50, Mark-10 Co.,

Fig. 1. (A) Implant-abutment assembly was clamped into implant holder. (B)
Detailed internal structure of clamping tool (Nut, Collet).
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FollA 304 + 4.5 N.em 2 Z2YEF FHZHo] Ugkth (Table 2).
Two-way ANOVA 77 Al3¥s5I3ict. Fa3 A& Falf LA
of Tt AL gAY M f575 SHHTE SHEA &
o vXl= P F7Iek UALY /= EHED gl vl
A= Gl gle A= YEHIL (P > .05), YA aL7gA 2] &

Yk (P < .05). UAKY] 57
Sa ol tisliAs FEa-gol o JFL fle A= e
t} (P> .05) (Fig. 3).

Table 2. Mean values (Standard deviation) of detorque values (N.cm)
according to screw type and use of anaerobic sealing agents

Fig. 2. Digital torque gauge.

Hicksville, NY, USA)E o]&3}o] Z&5toitt (Fig. 2). TR
E 3 AR /ol AL MEARSE B g AEARY] 1.2 £2F
TEto|HE A Asto] AHESIT. RS §F Algol ZIsgstel
o} glebE WALl obF MEohA] &8 (Tl EJebs LA
ol A} A S A3 ZH(TI_AS), Ebony UHALO] O} 7]
golx] ¥ H(EBT)H} Ebony LAt UHAF LGRS AFR-SH
T(EB_AST)ol dis] AdE ZIs¥stdct. F 471K oA Z}
10712 2] AETE GA-R|F EohA7F AHEE|Q{Tt (Table
1).

FAA AEle A X2 =233 SPSS AZEQ o] H
7 26.0 (SPSS Inc., Chicago, IL, USA)®} R 2 13(The R
Project for Statistical Computing; R foundation)& AF-8-5}iT.
Shapiro-Wilk2 14 77 L Bartlett®] S-2AH] S A|5)

StQich R E HOEF AR EEE f2 1 SEAG S ©EHY
Two-way ANOVA test (o = .05) & o]&3}o] 7} 39| SoAS

HlaL 25 stgich
2t

7} Zof] st A7tE AHEW TI 72 20.3 + 1.6 N.em, TI
AS 704 32.4 + 6.7 N.cm, EB 7+ 20.2 + 1.5 N.cm, EB_AS

Table 1. Materials and methods tested in this study

Group Mean (SD)
TI 20.3 (1.6)

TI_AS 32.4(6.7)
EB 20.2 (1.5)

EB AS 304 (4.5)

TI = titanium screw, TI_AS = titanium screw applied anaerobic sealing
agent, EB = ebony screw, EB_AS = ebony screw applied anaerobic sealing
agent

—

w
o
L

Removal Torque(N.cm)
& 8

= |
= —

EB EB_AS Tl TLAS
Groups

N
o

Fig. 3. Removal Torque (N.cm) of ebony screw (ebony) or titanium screw (ti)
(24-hours).

TI = titanium screw, TI_AS = titanium screw applied anaerobic sealing
agent, EB = ebony screw, EB_AS = ebony screw applied anaerobic sealing
agent

Group Screw material Process N Manufacturer Initial tightening
torque
TI o Control 10
Titanium . .

TL AS Anaerobic sealing agent 10

N Osstem, Busan, Korea 30 N.cm

EB Titanium based tungsten-carbide/ Control 10
EB AS carbon coating Anaerobic sealing agent 10
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o] 9] g I Zolekn sol Yek shAlEt olg =
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o Wb ofUjz} Lake] ROl RlhFel B RO 4%
3} RIS KR Abo] FAHoIMY G| HalH AL
WM G} BHE B YT YT FFE B2t 5]
ofFitt. meba] & Aol A% A4S uigo R LAk
A2 - 3700] AL Aeleha EEstel LA AE Al 4%
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Fig. 4. Anaerobic sealing agent applied screws (A) Ebony screw, (B) Tita-
nium screw.
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USHE BEE LAQ| HotE FXI0f LiAt ZH0| I
7|8 LA 1ZHIC] 52

S 2 A7 BRS JEHE AhF LA 7144 UAF A|S] B8 §5oF LA SRl 2 EE EA o] Afolg Brehe Aoloh

ME Y W o §219 JEHE A E AHLSII AL, T AlRAFS] R} X[ YA AFEEIQITE R[S UAls & 572 EEbE A
] YAKEEHE UArheh B4R ko] = R LAKEbony WARZE AFSEIQITE. EJEbE WALl oFF X 2|okA] &2 wH(TITH)T EleHs LAl L
AP LFAIE AHEEE TH(TI_ASTT), Ebony WALl oF 7 K2]s}x] o2 wH(EB)2t Ebony WAl YAl GRS AHE-RH HEB_AS)oll dish A<
ZIeY5IGiTt. F 47HA] ol A ZH 10714 9] AFTHE IZA-RF E3AZE ARSI TXE ES 573 B & Aot 2 EA g2 ST+
A Mool zt 78 vlaskGict. B B E TESEe] Two-way ANOVA test (o = .05)F ©]-&5to] &4 EAJ5k3ict.

Zat: Z} ol tigt A¥E AR TI o2 20.3 + 1.6 Neem, TLAS #ol|A] 32.4 £ 6.7 N.em, EB 7+ 20.2 + 1.5 N.cm, EB_AS #ol|A] 30.4 £ 4.5
N.em 9] £ E3 L& YERRt

AE: @7V YA A E AHESE 7% ElEHE UALSE ebony YA BFO|A AR S AHESHA] b2 739 Bk £ EA gho] =7 UERHT 5HA]
o} = URA} 2 7h) Rpo|= ZER|SIA] Q). (Thakx] ke 513 R] 2020;58:103-9)

:L

ZFoT0o: 714 YA IAA, dBSUE; 2HES; LA}
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