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1. EF

U PYERIFIC EDDY IS TRE BEEAI O 1R ¥R 21T 0 ARE VL (EDDY WeifE) B X
O ) DU AR E N ~ME T R L X —5 UL 2D Er: YAG L —H — % WS4 % Laser-
activated irrigation with low pulse energy and a short pulse (LS-LAI) #5i%., * VU o PUHED
HEDBEWAIVY—EREDIRE R T ZEPAESNATND, LRLARRL, ZRHD
REVREE 1T O BR IS, MEwRGAICHH=F L VT I U IUERE (EDTA) F X OVl
WHRET MU U (NaOCl) %, EOLIRIEFTENSOWORMERASES L. &F
B OBPI72BIR T 2R BOFAEZIHE LN D, SIRMOCAI Y —EERETE 200
BB E o> TR, & 2 CARIFIE TIiX, EDDY PEiER X OVLS-LAL {E21T 9 BRIC
EDTA 72 & N NaOCl OfEHR# 3 L OMERIEF 2 2k S8, REEHFEZOA I v —)F
DIAFFREE RS T OGHE DR BBREZ T2 Z &L T, EDDY WeifEls K OVLS-LATL I
£ D I 72 Peid s 3 A 53 % EDTA 72 & ONZ NaOC1 O/E R RT3 L OV AR 2 B &

T2 && LT,

PR B (X HARE O TERATH 2 L. e 2 BT L 72 D BAEFER 10mm (2 T#H40 (8%
T—N—) ETREIREZIT o7, 2O OHERHICK LT, EDTA 72 5 TN NaOCl DAE
ARE B TOMERNEfF 22 b SE2n 5, U U3k, EDDY Wik, 8L ONLS-
LAIEIS TIRE R 21T o 1o, VRl (S 2 5l L. EANE BRSO ic TIRE
BEREOBIZE L. VDR A7 L7z,

U UVBEE T, WTHORFIZEN TS, EHEMlB X O RO I Y —EITdH D
REDREZBOTN, MRRMOA IV —EILITE A ERESN TR -7, EDTA 72
5 N NaOCl % 4 60 FP[HIfEH S 72 EDDY Wik CiE, & 30 #H{EH &7 EDDY ¥
LR LU 30 Bl 72 & ONCA 60 BOEER S B2 U o DPEE L 0 b D HAR
SRAUE CTIRHFPHIC A 2 ¥ —J@ 2 bRE ST e, EDTA 72 5 ONE NaOCl & 4% 60 FOREI1E A
SH72 LS-LALIEIZIBWT S, B2 HAR I F TIREPHIZ A I P —@2RES LT



7zo EDTA 3 X U NaOCl & 45 60 FOEFEH S E 724 eiEIZ 380 T, NaOCl D KIZ EDTA
TYalf L7z EDDY BeifiEA, Mok L bIRWRFEIREEREZ R LT,

UL EDFER V. EDTA 72 5 NI NaOCl 45 60 #O[E{FEH S 72 EDDY ¥ iEd L O
LS-LAL i, REREDOAI VY —EOREIZATH DL, GHFERBOIRAEZ I
% ETiX EDDY (2T NaOCl % 60 BEifi#E L7zt EDTA % 60 #oHIFEHET L buifis
PR TH D EEZ LN,



2. ¥

il

RETRRICBIT 2 FER O —20%, REITEY: L7 AENME 2 3Rk LYk
PICHRRIRERET 2 2 L Th D, REILRIT, MEIRYE LR EEUH L, BB
frE+T 52 LT, MENOMEREZBL SEHZENTED, LnLAEBNL, RENICIX
RETRE MR, SR, SRR, A% OFKE 2 b ONC R 03 7%
32 (1) ZHHDORFMIT L - T, IRERE LITHER S0 BIRIEEDIL T2 v —)E)
EMHEID, A IV T, SHMENA~ORE TEEHR K OWRE T ORE 2 1 5
ZEMND Q). RERBORNELZK T SELHRTO—2EHRINTND, TOH, 1]
ERENDAIY—BERETHZE2BME LT, Bix Ao tRE PREAlR K OWRE e ai
DEAFEMTONTE T (3).

TF LV T I UNUEEEE (EDTA) B X OWREESREE T U 7 A (NaOCl) 1%, BfEHR D
—ENZE ] STV DIREVES A Th D, BEVEMRIER %7~ 3 EDTA 3 L OVEHER
fEVEM 2774 NaOCl ZfFHI 9% Z & T, IREND L EERE - AREOM T 2RETDHZ L
MNTED, IHIZ, EDTA BLONaOCl O A X ¥ —J@ERENFIT, AR TEEA O AR,
VeI, BE TS ORN T ORBEEZIT D Z EBRESN WD, REEEA O FIE
FRIZBE LTl B WIZ NaOCl Zili7z L7203 DAREIER 24T - 72D B EDTA I THRAETE
Ha ATV, BRI NaOCL IZ TIRE VR 21T O TER . AI Y —EOREIZHIRNTH D
EINTE 4,5. LU 56 EDTA I T L72 @B NaOCH IZ TP L7255 121X,
BRI BUKTHD HRE| DEFEICELD Z ERHRESNTND (6), LIEN-> T, IRE
Vet 2 3617 % EDTA 36 JL U NaOCl OIRER RN L, RIEA S &> Ty, T
FRFETICBI L CTid, EDTA 3 LU NaOCl 4% 60 RIER S5 Z & T, RE DO WM 1/3
BEOHPRE 1/3 DA IV —JFDOKREBI 2D IR 13 DAI v —@DO—FHEZRET
XHTEDNHLEMNERSTWD (7). &5 EDTA B X NaOCl OEREE ZIERE L, &
120 &2 2L T, REBKRDAIY—JEZRETELLOHRELHD (8). —F7T,
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EDTA % 240 PLL FEH S5 LR FHITIRENDAET (9). & HIZ EDTA & NaOCl % fif
M3 2%&. EDTA A L7ZHGEG L0 b2 ORFERENELTLED (10), T72
bbb, WHFHEZLERT 5L AIV—BOREDRITILEATL5—FH, BRICKOLTED
Wesa b3 ECTLE 9, TOT-OWHRMIZ. A I v —EAFEIRETE L Z IR,
RHFEICREZAECRVWEHPAEBTHL LEXOND.

o, VRS A A Lo ) U DITTT O IRETRIRE () o VRIFE) T, REOR
A3 IS BEORERSAZ B SE D 2 ENTERVAQE), RETREAI OB L
DEIFEZHEMIELZLENTED (11). LEEB-> T U USRI, TR E -
(IR 2 OFF L. ARE BRI A 28T 5 2 & TIRE IR~ RIS 5 2 & AL
XN T35, EDDY (VDW, Germany) (X7 A7 —F —HRETETF v 7 ThH Y | HFiiRE)
[CTIREVG A RS ED LD ARETH D, S HIZEDDY IEARU T I FHTHY | )
PRICEND Z LD, REBEOMBRUEIZ P T20Z 08 TES, LienoT, v
> VYEHREIC EDDY I CHRE Waip Al OB 247 5 ARE VeifE (EDDY VEifE) (X, RETE
FERIOBGEICHRATH L Z LITMA, RERECHT 2 REEORORERFIETH D &
ExbND, FLUATLY REEFICHBT L —Y —Z2 5T 5., L—F—TEHE g
(laser-activated irrigation : LAI) 233 VT E 2D, S BIZIIH, 76RO LAL L0 &350
REL LTURENMET XL X —5 L 2D Er YAG L —H—Z BRI % LAI with low
pulse energy and a short pulse (LS-LAI) {£23B8%8 4172 (12). LS-LAI £ TlE, K= xR/ ¥ —
FL )V A®D Er: YAG b—F—HREIC LY | IREVESH ORI 2, B2EKIAOAME X
OfEETHLIFT Y ET—va v nNEL D, ZOEZESINOREIZL VAL D EEER, A
LY —BEYEMNICRETLEEZ LN TS, 29 Lz EDDY ¥EisiE<e LS-LAI ki,
VU UVHEER D bEWAI VT —EREDRE T T I ENPALNL RS TND A (13,
14), VEifird X OUREVEH O MNEF 23, EDDY BEHERS L O LS-LAI ED A X ¥ —
JEERENRI KOG FEREIEAASKIETREIIH LN E o TV RV, £ 2 TARIIFET
X, VU UYL, EDDY A, B X OVLS-LATIEEAT 9 BRIC, PEidREf 72 & QNTARAS



Veva A O IET 228 S8, BEREHZEO A I P —BOEFREB LS TFE0iE A
FEA 9% 2 L T, EDDY BEER L O LS-LAL {EICIBIT D o 72 Perp e 36 L OMRE
A O ANERFZR 6T 5 28 & L,



3. bRk R

3-1. BB DIERL
3-1-1. AERE
AAFZEI, YL TIREEIIZ L D30 47 4 )V ABREHRIZONT ) I T, UMK
SR H G R B e B A R B R~ AN TR & 5 BRI EE E i 5 21TV,
[FZEAESOER KiREE: 30-129) 287 L CTEE L, <bLAER IV =v 7 2%
2 L. TR O SN LR S BEIS, ARFEICET oA A2 T o7, Wi
%, A E~OWIPHFONTEBEIIK L, 17+ —Lb Farkr bR LZET

W 21T o7,

3-1-2. fREHK

W OVERICIE, [ 2 BUS L7 L0 et N BER PRI S 75 A% fi
L7z, 2 ToHkEwR%Z, MEPLOEIN 12mm 12725 L 912k A h—=F A VEfT
ITTCAREIZYIWr L7 S (Figure. 1A, B), {E2E % 10 mm & LT Wave One (Dentsply
Sirona, USA) % FVNT#40 (8% 7 —/3—) F CTREILKEIT -7, SRR CAREZYIRT L
ToRERUC 2 ARE D RS S AV TSR 1%, AR DRI Lic, REILRIFICKIT D %R
HWHEOHETRIL, #15K 7 7 A /L (MANI FREth) I8 TITWO L IREIERZICB T A1EE(RED

WeRBiZ, #40K 7 7 1 /L (MANI R4 ICTIT - 72,



Figure. 1 Preparation and irrigation of incisor samples
(A, B) The teeth were horizontally decoronated at 12 mm from the apex. (C) After root canal

preparation, the root was placed in silicone impression material before irrigating the root canal.

3-2. HRBRIEIZ I ARERE TE
WK BT -2 . R =14 U HISHMIC CTERL L= iA LR
SMEETEOL, ENLOREEZLLTOFNRIC THF LT,

3-2-1. VY VWG

30G VEist (HARSRBEEMRASHE) 288 L723ml v vy (=7 mikkatth) %
A, #otmzEEEND 1 mm FRilE THAL7ZOL (Figure. 1C), 17% EDTA (£
A&t —2 2 —H 7 T 1) BL4.5%NaClO (H AR RS ) 24 0.5ml
FEMSE D Z & TREWRE 21T 72, O, EDTA, NaOCl OW I s 30 [
(Group30), 60 F[H (Group60), F7=1% 120 ] (Groupl20) 17572, & & OYEVFRFRHIC
BOW TR OB EN 05 ml L7225 K91, U 2D OYeEHR O HIEE 45
LT, VO CUIBIESIZ 35 RO % 5 AT DOLL FOREC/$E L7, E30N30: EDTA
(27C 30 MEPEFEL. NaOCl (27T 30 #ETEH, N30E30: NaOCI (Z7C 30 FRjTeif £,
EDTA (Z7C 30 R4, E60N60: EDTA (ZC 60 FP[EHEE 1% . NaOCI (2T 60 FOR B,
N60E60: NaOCI (2T 60 FLREI#E# . EDTA 12T 60 FPRiI%E%, E120N120: EDTA (27T 120
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FORIPEE % . NaOC1 12T 120 FRIBEE, N120E120: NaOCI (2T 120 B HEE## . EDTA
IZC 120 BREITEE., D OBEE%IC, 2 ml ORBEKIC TRKIEE 21T, F7-.
FREK DT 120 Ve 21T - 72 6 D Z % REE (Control) & L7z,

3-2-2. EDDY ¥eifik

EDDY (I 7 25— — (Ti-Max §970; tRX&thT I =3) 1T858 U7z, B om
W% EDTA 721X NaOC1 |2 Tiifi7= L, EDDY Dz E¥£E 25 1| mm FaiE T
AL7=D%, EDDY ICHEIREIZ N2 5 2 & CIREEGZ1T -7, RETEEIL EDTA,
NaOCl DWW 4L 30 B £ 721d 60 BT 7o, 45 % O YL 3\ THFHR Dk
ERHEN0.5ml &7 D X912, U U b OYEEIR O HHEE 2375 LT, Hi\ T,
BEVE 212 25 RKOPERE 2 5 AT HLUT OFFIZ /0% L7z, E30N30 with EDDY: EDDY (Z
T EDTA % 30 B[ ##1% NaOCl % 30 #P[H £, N30E30 with EDDY: EDDY (Z T NaOCl
Z 30 BOH#E#E#% EDTA % 30 BoRE##¥:, E60N60 with EDDY: EDDY (ZC EDTA % 60 £
[E#E#E% NaOCl % 60 B[, N60E60 with EDDY: EDDY |Z T NaOCl % 60 Fb[##:
#% EDTA % 60 f e, T 0 OWEHHKIZ, 2ml OZARKIC TRETEFZITo 72, %

7=, EDDY 2 TA/K%Z 60 ORI L= D% xtHEE (Control with EDDY) & L7,

3-2-3. LS-LAI ¥
W 2.94 pm @ Er: YAG L —#— (Erwin AdvErL EVO; #EX&t U # 8UERT (12,
SR P DAY T 7 A X—F w7 (C400F ; ¥t ) # ®lER 235 Lz
(Figure. 2), EDTA F 7213 NaOCI (& THER i OIRENZ72 L, F > 7 D Sehs 2 AR E 1
26 3mm EFTHALZOL, £t/ 30ml, 0K LEE 10pps, FHKB LU=
7 — ML OFREICT B YAG L—Y—% KT 2 2 & TIREWRSF AT o 70, IRE TG
I EDTA, NaOCl W3 b 60 BT 572, & & O BRI 350 THedHR O f i

B 05ml LD X 0IT, YU PG OWEHR DTSR E 2515 Uiz, kT,



VEZ\Z 15 ROBERM 2 5 AT DOLUTF ORI/ FE L7z, E60N60 with LS-LAL HREAIZ
EDTA %iifi7z L72IRRET Er: YAG L —%—% 60 FVEIMES %, NaOCl Ziii7- L7 RAET
Er: YAG L —%—% 60 4, N60E60 with LS-LAIL: R PNIZ NaOCI Z i 7= L 724k
HEC Er: YAG L—%—% 60 BEIRS %, EDTA %iifi7- L72RAE T Er: YAG L — ¥ —%
60 PO, o OWHHIZ, 2 ml ORI TRERRZITo72, £, REN
(AR K& T2 LTRRE T, R )1 30m), M0 K Ll 10pps, EAKFY, =7 —

L OREICT Er YAG L—%—% 120 RIS L72 b O 2t ifE (Control with LS-

LAI) & L7z,

Figure. 2 The image of the fiber tip for Er: YAG laser
LS-LAI was performed by the C400F fiber tip placed into the pulp chamber filled with an irrigation
fluid.

3-3. EEREFERSESHT

H1—3A RoN— (#33 1/2; MANI R 4h) (0T, BEBR R O BB i0 » CHEE I & 1
Lo b, XU A F—LITTHER A HIW L7, B2 S E72%, FibrmEiced X
ORT V7 K%&#KFE L, Scanning Electron Microscope (SEM; S-3400N, HXNA T 7/ a
—R) LT, IMEELE 10 kV O FIC TRERELZROBIZE 21T o7, FlEOR
BRE A R, O, B X OMBARMNC LT IRERERE IS T 2 A ¥ — @ DA
IRAEZ . Saber & MD43¥E (13) IZHELU TA = 7L L7 (Table. 1), FEEIC, HREBEREICIIT

LR FERBORE % | Torabingjad H D535 (8) IZHEL TA =T {k L7z (Table. 2),
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Table. 1 Scoring for smear layer remaining on the root canal walls

Score The percentage of smear layer remaining
1 The smear layer is almost absent.
2 Less than 25%.
3 25%-50%
4 50%-75%
5 75%-100%

Table. 2 Scoring for dentinal erosion on the root canal walls

Score The degree of erosion on the root canal wall
1 No erosion. All tubules looked normal in appearance and size.
2 Moderate erosion. The peritubular dentin was eroded.
3 Severe erosion. The intertubular dentin was destroyed.

3-4. BEEFERISHT
BV IR O R, PR, BLOWREBERIICE T 5 A I P—BOERFIRER LW
ICHFERBORED R a7k L, —IhLiE /7 0T L Y Bonferroni 0O 2% 8 g4 (Z

THERH PRI 24TV, p<0.05 2 EZEA D & LTz,
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4. FEHR

4-1. VY UUEEERICBIT B X I ¥ —BORFIRE

W OERBECBW TS, #EM (Figure. 3A, D, G, J, M, P) 3 X OV ¥ (Figure. 3B,
E,HK,N,Q) DAV —BIERKEATHRESN TV, LMALARAL, Rl (Figure. 3C,
F,LL,O,R) I[CIZZED A I Y —EBMNEEL TV,

Group30 Ti&, E30N30 73 N30E30 LV HIRWA I Y —Jg@ikF A a7 Z 4l h -7z
2% (Table.3), HEM TITAEZNBO LN L OO, RIS L OB LM TITAEEZENR
D B> T2 (Table. 3),

Group60 TlE, WTIDALEIZIBWTEH, E60ON60 35 L TV N60E6O D A X ¥ —[@skfr A =
TIZABZITRD b ive -7z (Table. 3),

Group120 TiZ, FRHEIZISVT E120N120 78 NI120E120 £ 0 ARV R a7 2R L
T2, MONIE TIXA B ZEITRD Lo 7= (Table. 3),

Control TlL, WINDOMEIZEBWTH, ZEDOAX I Y —EHREFL T\ (Figure. 3S-
U),

S 51T Group60 35 L TN Groupl20 TliE, MHREVEEAIOMEFNEF 72 & ONZARE DAL E 2 B
£272< . Group30 XV HIEWA IV —J@REA 27 Z/RxTMIZH -7 (Table. 3), — 77,

Group60 & Groupl20 DA EZEITFRD H L/ h - 7= (Table. 3),

11



Coronal Middle Apical

, .

EG60N60 E30N30

E120N120

Coronal Middle Apical

3 : %,
. - :
3 2, ;
5
75
| 0
4 »
¥
Yiha
'
PR A
STRAOK

N60E60 N30E30

N120E120

Coronal Middle Apical

Control

Figure. 3 SEM observation of root canal walls after syringe irrigation

(A-I) SEM images of root canals irrigated with EDTA followed by NaOCI for 30 (A-C), 60 (D-F),
or 120 (G-I) seconds in the coronal (A, D, G), middle (B, E, H), and apical (C, F, I) regions. (J-R)
SEM images of root canals irrigated with NaOCl followed by EDTA for 30 (J-L), 60 (M-O), or 120
(P-R) seconds in the coronal (J, M, P), middle (K, N, Q), and apical (L, O, R) regions. (S—U) A root

canal irrigated with distilled water for 120 s served as a control.
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Coronal Middle Apical
E30N30 1.6+0.48 Aa 1.740.42 Aa 4.8+0.32 Ab
N30E30 2.4+0.56 Ba 2.3+0.48 ACa 5.0+0.00 Ab
E60N60 1.0+0.00 Aa 1.2+0.32 ADa 4.1+0.90 ACb
N60E60 1.4+0.48 Aa 1.4+0.48 ADa 4.3+0.70 ACb
E120N120 1.2+0.32 Aa 1.2+0.32 ADa 4.1+0.90 ACb
N120E120 1.6+0.60 Aa 1.7£0.70 ACa 3.3+1.30 BCb
Control 5.0+0.00 Ca 5.0+0.00 Ba 5.0£0.00 Aa

Table. 3 Statistical analysis of smear layer removal by syringe irrigation
Different capital letters represent statistical differences in the same region of the root canal (p < 0.05).

Different small letters represent statistical differences in the same irrigation sequence and duration.

4-2. EDDY JEERICRIT 2 2 I ¥ —BOERFIRE

VU U UTREEIZE T D Group60 & Groupl20 TiE, A I Y —@ORRENRICENEL
2otz Z &y, EDDY WeHEICK T 5 A I Y —EOREROFAMIL 30 BB L,
60 BOEIC TITo 7=,

WD EBRBEIZEBW T, HEff] (Figure. 4A, D, G, J) 3 X OV (Figure. 4B, E, H,
K) DA I Y —J@IZREBHNRESI N TV, 6T, Bl (Figure.4C,F,I,L) 128\ T
H A I Y —EOBREDPHER ST,

Group30 Ti, IREWEFHOEHNEFZZLIETH, AI VT —BOEMFREBICKE 22
ZITRO 5N o 72 (Table. 4),

Group60 T, HHRIEFIZIBUV T, E60N60 with EDDY 7% N60E60 with EDDY X 0 & £
RN Z S v — @5 fE A 37 &< L7= (Table. 4),

Control with EDDY TiX, WTFNOMEIZEWTHLEZEOAI T —BRERFL TV

13



(Figure. 4M-0),

F 7RIV TIE, E60N60 with EDDY 4%, E30N30 with EDDY X 0 & A &I/ A
IV —EEAF AT ZRLTZ (Table. 4), & HITHRAMNIZI W TIL, E60N60 with EDDY #5
J OV N60E60 with EDDY 7%, E30N30 with EDDY 5 & U8 N30E30 with EDDY X ¥ & A2/

WA 37 Z7x L7z (Table. 4),
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Coronal Middle Apical

E30N30 with
EDDY

E60N60 with
EDDY

Coronal Middle Apical

EDDY

N60E60 with
EDDY

N30E30 with

Coronal Middle Apical

Control with
EDDY

Figure. 4 SEM observation of root canal walls after EDDY irrigation

(A—F) SEM images of root canals irrigated with EDTA followed by NaOClI for 30 (A-C) and 60 (D-
F) seconds in the coronal (A, D), middle (B, E), and apical (C, F) regions. (G—L) SEM images of root
canals irrigated with NaOCIl followed by EDTA for 30 (G-I) and 60 (J-L) seconds in the coronal (G,
J), middle (H, K), and apical (I, L) regions. (M—O) A root canal irrigated with distilled water with
EDDY for 60 s served as a control.
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Coronal Middle Apical
E30N30
1.140.18 A 1.740.56 A 4.1+0.54 Ab
with EDDY a a
N30E30
1.240.32 A 1.540.70 A 4.1+0.90 Ab
with EDDY a a
E6ON60
1.040.00 A 1.040.00 B 1.940.36 Bb
with EDDY a a
N60E60
. 1.0+0.00 Aa 1.3+0.42 Aa 2.0+0.60 Bb
with EDDY
Control
5.040.00 B 5.0+0.00 C 5.040.00 A
with EDDY 4 a &

Table. 4 Statistical analysis of smear layer removal by EDDY irrigation
Different capital letters represent statistical differences in the same region of the root canal (p <0.05).

Different small letters represent statistical differences in the same irrigation sequence and duration.

4-3. LS-LAI FERR TR 5 X I ¥ —RBORTFIRE

EDDY #1238\ T, E60N60 with EDDY 35 £ TN N60E60 with EDDY 4%, E30N30 with
EDDY £ X OV N30E30 with EDDY L ¥ B2 27 Z/R_ 3@ H > 7= 2 £ 6, LS-LAI
BB 2 A I VY —BOREDROFMmIL, 60 FHIZTITo 7,

EDDY ¥EiE & [FARIC, WTFNOFEBRBEICHEWTY ., Ml (Figure. SA, D) B X OV
B (Figure. 5B, E) O A X ¥ —J@ IR NREINTE Y . R (Figure. 5C, F) (2
THAI VT —JBORENHER SN, el HRE, BLORBMOWT I
T, E60N60 with LS-LAI & N60E60 with LS-LAI D2, K& 72 A I ¥ —EOEFIRED
ZEIIFRD BN o 7= (Figure. SA-F, Table. 5),

—7J7. E60N60 with LS-LAI T, BEEHA WM L OFREELIY bARICEHWAIY
—JEFEAF A 2T &R L7253 \N60E60 with LS-LAI TIX NEIZ L 2 ZEE2 B> 7= (Table.
5)a

Control with LS-LAI TiX, WFNOMEICB W THLED A I ¥ —EMREFEL TV
(Figure. 5G-I),
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Coronal Middle Apical

E60N60 with
LS-LAI

LS-LAI

N60E60 with

Control with
LS-LAI

Figure. S SEM observation of root canal walls after LS-LAI

(A—C) SEM images of root canals irrigated with EDTA followed by NaOCI for 60 seconds in the
coronal (A), middle (B), and apical (C) regions. (D-F) SEM images of root canals irrigated with
NaOCl followed by EDTA for 60 seconds in the coronal (D), middle (E), and apical (F) regions. (G—
I) A root canal irrigated with distilled water with LS-LAI for 60 s served as a control.

Coronal Middle Apical
EGON60
1.0+£0.00 A 1.040.00 A 1.740.64 Ab
with LS-LAI & A
N60E60
1.0+£0.00 A 1.140.30 A 1.540.67 A
with LS-LAI a a a
]
Contro 4.6+0.49 Ba 4.9+40.30 Ba 5.040.00 Ba
with LS-LAI

Table. S Statistical analysis of smear layer removal by LS-LAI
Different capital letters represent statistical differences in the same region of the root canal (p < 0.05).

Different small letters represent statistical differences in the same irrigation sequence and duration.
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4-4. V) UVERER. EDDY BEEER . B R ULS-LALERICBIT 5 RFEOREIRE

LS-LALVEIC BT 5 A I Y —J@DBRED RO A, 60 PHICTITo7Z &b, U &
DUkt . EDDY VEHHE. B LY LS-LAI iE1% OAREBEIC BT 2 R FE DR AIREED
A, 60 BRIV I TITo 72,

BRI CIR, U o PEEHE. EDDY WA, B IO LS-LAL HEOWTRICE N TS,
NaOCl # SelZ il L72772% EDTA Z el 42 K0 HIRVIRERX a7 27l & -
e, BRZENRD LILZH OlX EDDY O& Toh -7z (Figure. 6A, D, G, J, M, P, Table. 6),
H YL Gl N60E60 with EDDY 4% E6ON60 with EDDY X Y A EICIEWVRAE A 2T &R
L. N60E60 with LS-LAI 2% E60N60 with LS-LAI LY H A EIZIEVIRE R a7 2R L72n
(Figure. 6H, K, N, Q, Table. 6). N60E60 |% E6ON60 L ¥ HAKW VR A 27 Z R [ 5 -
bDOO, BEAITRD Liv/en -7 (Figure. 6B, E, Table. 6),

R TIX, WITNORMFIZBWTHAEEEEZRD 0o 7= (Figure. 6C, F, I, L, O, R,
Table. 6),

E60ON60, E60N60 with EDDY, E60N60 with LS-LAI [, 72 5 TNT N60E60, N60E60 with
EDDY. N60E60 with LS-LAI [H] D [l Tk, 6 wE{1] T D A N60E60 with EDDY 7% N60E60 5
FJTUYN60E60 with LS-LAL XV & A REITIRVR R R 37 2R L2y, oS TIIAEZEIZ
P B AL x> 72 (Table. 6),

E60ON60, E60N60 with EDDY ., E60N60 with LS-LAI DWW HICB W T, sl L o
PR, MERHEL Y BAEICEHWVIREA T 278 L7, N60E60, N60E60 with EDDY

N60E60 with LS-LAI (23T, MLEIZ LD ZEZ B D727 -7 (Table. 6),
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Coronal

E60N60 with
EDDY EDDY N60E60 E6ON60

N60E60 with

E60N60 with
LS-LAI

N60E60 with
LS-LAI

Figure. 6 Higher magnification of SEM images for root canal walls after syringe, EDDY
irrigation, and LS-LAI

(A—C) SEM images of root canals irrigated with EDTA followed by NaOCI for 60 seconds in the
coronal (A), middle (B), and apical (C) regions. (D-F) SEM images of root canals irrigated with
NaOCl followed by EDTA for 60 seconds in the coronal (D), middle (E), and apical (F) regions. (G—
I) A root canal irrigated with distilled water with LS-LAI for 60 s served as a control.
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Coronal Middle Apical
E60N60 1.9+0.30 Aa 1.6+0.49 Aa 1.1+0.30 Ab
N60E60 1.4+0.49 ACa 1.3+0.46 Aa 1.0+0.00 Aa
WiEtEOEI]\I];;](;Y 2.3+0.46 ADa 1.8+0.60 ABa 1.1+0.30 Ab
WEE%E]:;;](;Y 1.0+0.00 Ba 1.1£0.30 ACa 1.1+0.30 Aa
wifl? (1)261(4)AI 2.2+0.40 ADa 2.2+0.40 ABa 1.4+0.49 Ab
WiI’lGEgi?AI 1.5+0.65 ACa 1.56+0.50 ACa 1.1+0.28 Aa

Table.6 Statistical analysis of dentinal erosion by syringe, EDDY irrigation, and LS-LAI
Different capital letters represent statistical differences in the same region of the root canal (p < 0.05).

Different small letters represent statistical differences in the same irrigation sequence and duration.
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5. B8

Figure. 3 3 L WM Table. 3 IZ/R T L 912, 2 U PPFHHEICIB W TILLEDTA 1288V T NaOCl

b

ZfEH L7525 NaOCl (ZHi\ T EDTA AT 2 L0 L A I P —@OBREDRENGEG L 72

]

(e

D2 EBNHLNE RS, ZORERIT, EDTA (27T 60 BT U v PHiE#IC NaOCl 12T
60 TV v W EAT o 1A NaOCLIZ T 60 FofH v U o PYEE#1Z EDTA 127C 60
MU o UEZIToTGa L0 b, RERICK T A LS ME OmE»IAL 2 b
EWVOE L —ET D (6), AIV—EITITME. RAE R, BRI, S0 2 5
DEE R L NCEME NG ENDIN., 205 bEFEIL, N Fuxv 7% 4 N CHF
PNEEBEEDa T =7 U EN BB SN D (15), £DT72H, H1DIZ EDTA Z{EH S
HTET, BRFEDONA RRX T NNEA NOREZBEB LU TCa T —F UfHEREH L,
WT NaOCl #FR sS85 Z LT, ARETHLME., SaFHin, ik, =7 -7
PMEFENRESND EEZXBND, —J7, HIHIZ NaOCl ZAEH S B2 5HA10id, A —
JBNOFEBENRES DN, REFBEND 27 —7 UHEITR I E O HE CiR#E S LD
TeOIZkRESINT, W T EDTA ZEHS 2L LTH, ZHbD a7 —7 U ilETZzo
FEERETLHIL LD, LIEDR > T EHEICHKRT 237 =7 U HEDRE ED 2N,
EDTA # X U NaOCl DfERNEFIZ K-> TA I v —J@DOREDRIZENE LT HKRO—D &
e sing,

EDTA . 60 BHEULEH EE5EI2, @WA I VT —BOREDREZ T Z & NmE
SINTHED (9). AHFFRIZBWTS Figure. 3 33 LT Table. 3 12779 XK 912, EDTA BXL O
NaOCl % 60 #fi 7 HONC 120 FOMIWEA S8 705728, 30 BEEA S B2 5A4 kv b A3y
—JEERAF A AT MELS e oTe, L LR b, ZOMEITHEEMI KO RE O LD D
TH Y, REMNZIBWDTIEARFFICER R ZED A I V=@ 57 L Tz, MR
DAY —BOREIZIE, EDTA B LN NaOCl DBEHENFTH L Z ERFESNTEY
(11), ARBFZEIZIBVTH Figure. 4 35 L 08 Table. 4 (2779 XK 912, EDDY (2T EDTA BL O
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NaOCl %45 60 HH#H#ET 2 2 & T, W2 SRR E TO X I ¥ —JFDFRED AIHE
72 o72, —J7 Plotino &%, EDDY I TIRE VEHFAIZ 60 FMBHEL TH, MRERMIZZ <D
AIY—BIERETHZLEME LTS (16), ZDOX I RHENECLFINE LT, #
BRHE kT DAREHERIEDFE WD ZE T 515, Plotino 5, HyFlex CM Z i L#20 (6% 7
—/N—) FTUFHS5 (6% T —/3—) L TIREIERZAT o 7223, AWFZETIX Wave One %1 H
L#40 (8% 7 —/3—) £ CHRENEKEZIT>7-, EDDY LMD ERIX 02 mm TH Y, HRIEIX
160 um THDHZ &M, EDDY ZEEEND | mm FalE THA L, IREBEICHEMT S Z
ER L BE S E S 72012iE, A< £ B 0.2mm+0.16 mm=0.32mm DOZEFRNME L /e D,
LML D, #20 (6% 7T —/3—) F7213#25 (6% T —/3—) OIREILRKTIE, 1EEEND 1
mm TR T 2 HRE OBEZIZZ N1 0.2 mm + 0.06 mm = 0.26 mm, 0.25 mm + 0.06 mm =
031mm &72% Z &)25, EDDY Z#IREN S 5 LIREREICHA T 52 & LD, TDTD,
Plotino & M4 Cik, EDDY Z i/ L T% EDTA 35 & U NaOCl 2+ 1B X3, fE R
ELTIRANCZ S DAI Y —JE@REFELIZEEZOND, —F . AWFIETHUZ#40 (8%
T—X=) OFMETIE, FERDD 1 mm FANZEIT HRE OELAIL 0.4 mm + 0.08 mm =
048 mm L7825, L7=23-> T, EDDY ORI 5372 ZEMAE L7 FER, EDDY fif Hlkt
IZ EDTA 3 XUV NaOCl B+ ot S ni-72o, WA I Y —EORESRNE LN &
EZbhD,

LS-LALETIX, L—V—ORRENC KV F v 7 eimE PIC 22 RT3 A L, £ DORREEIC
FOERE A HAT D Z LTz, B VAR L0 F v 7 BRI IZm D 5 mnE oK
MHRFET D (17), ZOFEREHR B L OEEKRICL D . mOREREFDIRIGOND LE
ZHITEY, AWFZEIZBWTH Figure. 5 3L Table. 5 (277X 912, EDTA BL O
NaOCl Z i L7z LS-LAI {&i%, sEfilEs L OH B AR R B W TH RV A I
—BRENR AR LT, —J, ZABKEMEH LT LS-LAI #£%4T- 7= Control + LS-LAI T
(X, ZEOAIY—EPEFL o, AFEKERHT U EERRE NI Br YAG L—1%—
FIRELIZGAICH, BEREORAEBLORBEIZA LD ZERREINTND Z E0b
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(18). Control + LS-LAI [IZEB W T, BEZERIAOIA T L OHAEEIC B Sk HHEBRIE N34 L
TWeEEX NN, AIVY—RBOKETIRESNR o7, LTy > TARMIETH
W7z LS-LAI T, B2EKIEOREICH KT 2EHERIIA I Y —BOREICIZL ALY
FAE ST, FICEBEKIRIC K 2 REVEEFOBIEN R IV —BORED RN LIcFHE
Uiz bR SN D, FARWFETIL, LS-LAIERICH AT 2 F v 7O LA ME 02D 3
mm OALEIZHE LTz, #ERO LALETIE, REMANCBD TEWIRFIREZF D720
BONSWF v T L, £OEmEZRRILEITHEAL TV (19), LLARRD,
R TO L—Y — ST IRE TG A AR RN LIRS ETLE S BRERH D |
O AR A ST RS i S0 B AR UL 2 o TR AR FLSBA R L 7ot Tl tH O fERIEDSHE KT 5
(20), £ Z T, IEFETIHERORENF v 7 L, 20504 RE D AHTIcHHm A L7 kg
TL—Y—%Z BT 2 LALES RSN TWD 21), ZOHIETIE, T v 7 OMAGRE %
H< T 52 LT, L —RERHTARE BRI DR R AL~ Sl H 2 fEBRIE 2 R T &
BIED, F v T OMAT-CREBEDHI A L W THBRIEDRAZ THITHZ L HTE D, &
[ZARBFFETlX, LS-LAIVEZAT 9 BED Er: YAG L—H—DOH 1% 30mI IZRE L=, T v
T O LR E TOERECI A, L—Y — DN BRI OWMARTENEELE KIET
TENEEINTEY (22), KT R/LF—0 LS-LAI Ti, BT R/LXF—OFF ATRED LS-
LAI & H#g LT, REABEICR T DREVRIFAIOWKIEN DD T2 EEZ 6D, Lo
L7285, 20~50 mJ DK== R /LF—|ZT LS-LAI 24772354 TH, RRMOAI ¥ —&E
ICH L TEWBREDRRZGEOND Z L RME SN TVDZ LD (23), KR LF—D
LS-LALIZH W TS MRS mHKIIC & A ARETEFA OBHER +IET TS &5
Zbb, Lo T, ARBFETHME L =30 F—E 30 mJ BLOTF v 70z R
BOMNS 3mm IZhi@E] &5 S To LS-LAL I, HREVESHIDNRIILIN~ LT 5 1E
BRMEAIRIL L7223 5, IREESERICH LEWAI P—EREDREZHED LD T HRENRE
EHETHD LHEERIND,
EDTA OERMWERIC LV RET L2GFEREIT. SZHEO T MR K ORUIMEE £ K
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TSEDIED 24). EEOGAIIIIEENERARBT OFIA & 72 5 TRV RIR S LTV D
(25), ARHBFFETIL, Figure. 6 33 £ O Table. 6 [Z/7 7 &L 912, BRMANZR VT U & UHEEA,
EDDY 7785, 8L OLS-LAIEDO W T AW TE, E60N60 23 N6OE6O L 0 & A E I H
WEEAaT ZRLE, S5ICHREICBWTE, EDDY #E#4ER KO LS-LAI T
E60N60 7% N60E60 LV b A EICEWREA 2T 2 L, ZORfERIL, EDTA % 60 FP[H]
TEH S 72112 NaOCl % 60 FPEIEH S H 725723, NaOCl % 60 P HIfEFH & 7-#1Z EDTA
60 BREH SHI-HALY b AI VY —RBOBRESRILEL 2d— 0, RAHERENE
COBRIEDIET 2 & 2R T 5D Th 5, BRERVZ L 1Z, N60E60 with EDDY & L O
N60E60 with LS-LAL IZH W T, WA I Y —BREDIRPZBOONLICHELL T,
R, PO, BRI URETOWTIICBW TS, RFERREND R T, S HICHE
HIZ BV TIE, N60E60 with EDDY 73 N60E60 with LS-LAI £V &, HEIZEKWIRAEA 2T
R L7z, EDDY &RFEEREOBEMRMEZRGE L 28 E I3 Th Tz N60E60
with EDDY (ZBW THRFFRBN Do -BHIE, BEO L ZAFARHETH D, —F
LS-LAT JEIZHB W TiE, 17% EDTA 777E FIC T 40 BRTT - 25512, SFEICRENR
LI DORENRH D (23), AW TH 17% EDTA ZEH L TEY ., 51T 60 FHIEH
SHETNDZ LD, N60E6O with LS-LAI Tik, Z O#EDFERL RIZIRENE U7 FEE
Hnd 5,

2 DOFER S N60E60 with EDDY 1EE WA S Y —BOBEN A R~T —FH, v U~
DUHIER L OV LS-LAI B LY b B E~OEEERIIEVERETH D Z LR I
Too LD2L7ZRDN G, AHFSETIL EDTA 3 £ U NaOCl &4 60 FOEEH S 725 FToR
FHREIZEL TRIEZITo T DA Th D, ZDI, 5%KL 7254 FIZB\\WT EDDY
Pelfritdls KOV LS-LAL V& AT o7 Db, RO DREBA ATIZOWTIIT 2175 Z & T,
EDDY VA L OV LS-LAI IENRFHRBEDO R A KIFTREIZ OV TH LN D5

T D,
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6. M5

AHFFETIX, EDDY PEifikds L OV LS-LAI £, @A 2 v —J@ER AR E LKW 4
FEHEBERZRTEEEZALNIT L EAAME Le, BRIk L, EDTA 726
IZ NaOC1 OAEFRFRE L OME A 2 2L & T2 U > UBkidEs, EDDY HidHE, 8L O
LS-LALEZ T o 72D b ARERERE D A ¥ — @ DIRAFIRIER KOG E ORERREIZD
WTRH 24T o7z, LT O X 9 1IT#tET %,

1 U PBAE T, el LOPRBORA I Y —)gi3d oBE SN 5, EDTA 72
5 NZ NaOCl OFEAFRsfE I K OMERINIEF 228k S ETh, REMOA I ¥ —/Eix
A EBRE IR,

2. EDDY #1538 L OV LS-LAI 5 Ti, EDTA 72 5 ONZ NaOCl %45 60 F0fE3>1EH =+
& R LUz, RARHOAIY—EbREIND,

3. EDDY #1535 L OV LS-LAI {5 T, NaOCl % 60 B RI1EH X ¥ 72112 EDTA % 60 F0fH
ER ¥ 2523, EDTA % 60 FPREIVEA & 721412 NaOCl % 60 FHEIEH S ¥ 554 &
DY, BEHRENDIR,

4. NaOCl % 60 FO[EI{EMH & 72112 EDTA % 60 PEIfEH S 554 Tik. EDDY BEiHE
BIELDRFEREIT, V) o VUEEESRB O LS-LAIERICA L 28 EHIZRE XL
DB,

5. AIY—BORERBLORFEREBIEMOBLEI D, NaOCl % 60 BOEIEH X w711
EDTA % 60 #RI1EH S ¥ % EDDY VL, ARIORBRKMEO T THRIETH 5 &R
STz,
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7. PEE

ARBFFEIE, JUM R R Bt 0 Fele D WERRREMS TR o S o B RAF A FE 0 B AT 2
SHEROWRED S L ITATPNIZb DO TH Y | SeEOBELRMIEE, #ihE, 25T
HNCIR S BB L £ 797, AW EZ AT T 2I2H 720 AEFREZ 15 Y £ U7 JUN RS
BeHd PTRIREL AT IE2 R ISR R B2 R LET, S OICERFEOEIEEL
G EZBY £ LIEH H—RBEIE S L £4, &EBIC, TUINRFRFRBHE S
WFFERE PR REIE AR R B B BHORATF 22T FE 0 B 72 & QNS IUN R SAIR e 8 PRI R E Jm) B
DRI L D ELE L B £
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