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[Abstract] Objective To study the effect of nonthermal argon atmospheric pressure plasma (NTAPP) treatment on
the bonding strength between dentine and self-etch adhesive and the wettability of dentine surfaces under different treat-
ment times. Methods The plasma jet was operated at an input power of 9 W. Argon was used as the operating gas at a
flow rate of 5 L/min. The dentin surface was exposed to the plasma jet (n=6) for various times (0, 5, 10, 15, 20 s). After
a one-step self-etch adhesive (S3 Bond) was applied to the treated dentine surface, microtensile bonding specimens were
made, and the microtensile bonding strength was tested. Then, the dentine surface contact angles were measured after
NTAPP treatment for 5, 10, 15, and 20 s with the same gas flow rate and input power described above. Results Along
with the NTAPP treatment time, the dentin immediate bonding strength was significantly increased. The 15 s group
showed significantly elevated bonding strength (31.82+2.80 MPa) in contrast to the other groups. The contact angles of
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each experimental group significantly decreased compared with the contact angles of the negative control group (75.57°+
1.45°). The contact angles decreased the most to 33.56°+2.14° with NTAPP treatment for 15 s, and its wettability was
the highest. Conclusion NTAPP treatment can significantly increase the wettability of the dentin surface and improve
the adhesive strength of the adhesive interface with self-etching adhesive, which is also related to the treatment time.

[ Key words] nonthermal atmospheric pressure plasma; argon; self-etch adhesive systems; dentin; bonding in-
terface; bonding strength; contact angle;  wettability
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Figure 1 Schematic diagram of the argon nonthermal
atmospheric pressure plasma experimental setup

B TRV s A5 TR S e R R A



b

AiRE®KEE 2023FE 18 $£31% F1H

Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2023, Vol.31 No.l  http://www.kqjbfz.com © 25

T YR AR NTAPP & B A] (0.5 .10.15 .
20 s) , K BRI BEBL A 5 41 (n=6, 0 s K I3 1 X} R
@A), AR T R B TR

TGN W TR R T K o 5 B R
BT NTAPP WM T 5 3 em Ab , 44 B[] ) 43 41 B
5], f FH NTAPP S 3 X A [ 247 ¥ 51 me ko Bifi s
¥4 18 S3 Bond Ui A 45 1 K T4 4 11 (0 s 4 i <A
T A A R ARG T TR AR
LMK, R4 TR AL, GRS (8 R
NEHEATH ARG R & BRI e 2R
MWA3T CEEFKPIER,
1.4 fRAAd Rb 5% B 3K

FEFKR AT, R U B L BT RGH  if
A 15 A A, il 85 45K (0.8 mmx 0.8 mmx
8.0 mm) . i ] 502 K , Rl A [ e 7E N /5
b, T eI T I3 O 285432 1.0 mm/min) |
BB A AR W2 T SRR B S I s T B ) 282
far , IR T SR A 5% 5 (MPa) = Wr 24 48 far
(N AR E AR (mm®) o BRI Ryl 7 REAS T F 5
2 i A R AR 0 R A I G SR i
0 RS FE SR B, O TS AL T A A U R
FESE bR EZE . 7 REI AL b i kA W
2L T R R I 0,
1.5 FAREA@AERA G E

Fig HRR I S 56 7922, 10 551 2F U 40 S U 2 4K A
U0, 1525 AR R 330 B, 3188 W Uk, AR BB
NTAPP - BRI A AN [A] (43510 0.5.10 15 F120 s ) ,
PR AEREAL 2> N 5 4 (n=6,0 s Jy B PEXT IR ZH ) | fifi
BLA3 2035 R TT , 28 45 25— A A 38 2F 1 5 B 22000
P Al A

FEA TRl 5T 2 A ot Bt - s 22 [) 2 A T () v
TR, P ATHERE 3 A A, M A e Rl . KR
B K (0.5 wL) i 2 s F %) 2 T, 3 2o 42 ok A 00
ACH AT 2 28 B 3R K T A0 RS . 30 T
BT R 000 70K 2 fh A T B ) ) B B 2 Mk A o

NTAPP treating time 0's S5s

A 1 3 A AT 1 BIVERE 422 fipk £y 108 &5 SR BCF- 34
(B, d5c Ja V50 5 4 2 0E E fak oAf  JR RN &
NTAPP &b 3 A [F] i [6] 5 24 A o1 3% 1 i 98 P 1Y
A
1.6 %t F oM

fifi FH SPSS 18.0 ZE 14K 14, Fi s 1 1E 4843 1 R
K-S K56, 77 22 55 MoKk H Levene K 56 , 22 2H K4
() L3R FH B DR 2R 22 43 B, 0L 8 9 7 L sk
LSD 6 56 , 46 56 /K #E =0.05

2 & B
2.1 fRAEAR IR T

A LT MRS $2 58 3 WL 1, 48 NTAPP &b B
JE ARG R S S TR IR (F =
23.968, P <0.001), LI NTAPP 4b¥f 15 s 2H Kl $2 5%
JiF B 75 (31.82£2.80) MPa, H i F & T 5 s(P<
0.001) .10 s41(P = 0.034), 520 s #H FL 21 TG I 35 22
F(P=0.715),

F 1 IR NTAPP A 3 A5 (] % G A ORS 42 568 5 1 19 52 il
Table 1  Effect of different NTAPP treatment time on the micro

-tensile bond strength

NTAPP treating time groups rTBS F P
0s 18.38 + 2.07"

S5s 25.14 +2.49

10 s 28.27 +3.12° 23968 < 0.001
15s 31.82 + 2.80

20 s 31.24 £ 3.11°

Values with different letters indicate significant difference between
groups (P <0.05). NTAPP: nonthermal atmospheric pressure plasma;

wTBS: micro-tensile bond strength

22 FARFER@MERA

BT AT RmEMALERIE 2 £K2, &
NTAPP &b 3 J5 4 41 4 7 [ 4% 1f 422l A 35 10 25K
R X BB 21, LA NTAPP b BE 15 s 2H 322 firh £ 155 B0 e
fik(33.56°+2.14°) , B F T HABLL (P < 0.05)

10s 15 s 20 s

The contact angle of 0-15 s group decreased gradually, and the contact angle of 20 s group increased slightly. NTAPP: nonthermal atmospheric pres-

sure plasma

Figure 2 Photographs of the contact angle of dentin surface in different NTAPP treatment time
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