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iRoot SP F FAR% = 4 FE KOS AN 5T

ZAZY kEL T g (401147 PR, 5 PR BRI 2= R 10 B e« JLBET R RL, 3 IR P RERL, 1 s
5 5 A Y A T DT SR )

(E] HIY @845 IRE R micro-CT =ZEFH5EAH iRoot SP HIAY = 4 75 i1 Bt 14 fig
Jiids PRARAE TARATEE A 55 AR s A S AR B AR 12 mm, MU EREK AR A 28 30# , $ie B HL B = R e
BRA b 3 ASSEER 2 (A 4 :iRoot SP BLEZIE AR 7 ; B 41 :iRoot SP + T i 5538 ; C 41 : AH Plus +
P REFEIE, n=15) F12 AT HRAL[ BIPEXTHEZH (D 20) FHPEXTHRZH(E 4H) ,n =51, @i ImEs
Wi T A3 T 55 1 K56 1.2.3.4.5.6 8] 8 26 W S0 C0 Tl 2 G 0 DA 2F e 1) 3 AR 118 48 765
WeRE o [RIBY micro-CT = AR AT R NAEAE R B B . 85 FEAT 4 8,3 A SCie gl 345 K
Bl <0. 18 mmol/L, JL P A MBI ; 45 5.6 AN, C 41 V-4 #02 N >0. 18 mmol/L, MBIk &
A HCHE A BYHAZNMBINEZEFAG I L (P <0.05) . micro-CT =ZEFIH &I . A HRE
B TRIBE, AR 1 mm WA RIBUE . B.C 4R WA RIBIE .. 45 iRoot SP I FARE =4k 7
W, HA R R B, 1 H— oA Fe 3BV o, X 28 B A U 0, X AR S — 4 s — e 1)

PEFe
[ X%2i7 ]  iRoot SP;micro-CT; HRAE FEIL; B i ; BT A1
[REESES] R781.33;R783.1 [ ZEAREE] A

Sealing ability of iRoot SP in root canal three-dimensional obturation; an in vitro
study

Wu Yuzhi'? | Lin Juhong®”, Luo Jun'” (' Department of Pediatric Dentistry, *Department of Endodontics, *Chongqing
Key Laboratory for Oral Diseases and Biomedical Sciences, the Affiliated Hospital of Stomatology, Chongqing Medical
University, Chongqing, 401147, China)

[ Abstract | Objective To evaluate the sealing ability of iRoot SP (a bioceramic material ) in root
canal obturation with a quantitative method using glucose and micro-computed tomography ( micro-CT ).
Methods  Fifty-five mandibular premolars with single root canal were decoronated to obtain 12-mm root
segments. The root canals were instrumented using Protaper Files prepared to 30#. The roots were randomly
divided into 3 experimental groups A, B and C (n =15), a negative control group D (n =5), and a positive
control group E (n =5). The root canals of group A were directly filled with iRoot SP without a gutta-percha
point. The root canals of group B were filled with iRoot SP using continuous wave of condensation technique.
The root canals of group C were filled with AH Plus (root canal sealer) using continuous wave of condensation
technique. Models were built to measure leakage with the quantitative method using glucose. The
concentration of glucose leaked from the crown to the root was measured with a glucose oxidase-peroxidase
method on the 1st day and in the 1st, 2nd, 3rd, 4th, 5th and 6th weeks during the experimental period.
Voids in the root canal fillings were assessed using cross-section images from micro-CT scanning. Results
During the 1st to 4th weeks, there was almost no glucose leakage in the 3 experimental groups, and the

average daily leakage concentration was less than 0. 18 mmol/L. In the 5th and 6th weeks, there was glucose

[BEEE] ¥ &,E-mail: 21205173@ qq. com
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leakage ( >0. 18 mmol/L) in group C, and there were significant differences between group C and group A,

as well as differences between group C and group B (P <0.05). Micro-CT scanning found that voids were

formed only at the apical part (1 mm) in group A, while voids are formed in the root canals in group B and

group C. Conclusion

iRoot SP as cement paste has excellent sealing ability in root canal three-dimensional

obturation, and can realize primary monoblocks without damage to periodontal tissue.

[ Key words |
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IACHREIRYT 2 TH BRAR A R 0 ™%
=Y BRI IR RAETR YT R R R AR R ) G
BN, RARE I S i R AR =
4 S5 “ monoblock ” M & Hy Shipper 252 3 SE#2 1
SR A SRR 5 AR BE Z A B — R S5, AR
FrIAR AR RE 2 8] SR OC R 40— oA . oo
SOUAHFEIE AR =M, U T A e T
MR B A, S0 T AR MBS Y MR A AR
ORI IR TS 19— AN RS %K
RS T8 O AF B 4 B v 2 28 i 4R 5 AR A S 14D ) 1) 44
GO T IR A B RS SR e
PR S MR A R 2 (B A AETRNBE , 5 7 A B e o iRoot SP
SE P T HLAE ST AL A ) R B AR, T B R T AR
EHAT— U SR, 5 2 e 4h & AT T AR
FEI L H H A AR O — JC AR AR A B AR R
KMFFER I

R S0 18 3 R A 4 W 0 AR e ) A
W Tk 1 B R micro-CT A ) = 4 45 41t 73 A1 78 45
A NAELERT IR, DA iRoot SP —JTAH FEIH5 iRoot
SP F1 AH Plus #4815 25 5 2F I — AR st S AR 48
1) =HEE AT RE T, BT SRR T A RS

1 HRSH®

L1 e 25

iRoot SP #2 % %} 41 57] ( Innovative BioCreamix Inc,
Vancouver, fIl &K ) , AH plus 2 4& 3[4 57 ( Dentsply , Fii
+)  HRAEETE R EDTA B2 .0. 06 HEJE 1Y 24 LA F 4L
I MUHEERERAR Protaper 10#F1 15#F-HI A K #4
(Dentsply, ¥+ ) , BL # & #l. ( B&L Biotech, Inc, &
) ,5.25% () NaClO ¥ .17 % 1) EDTA % W . i %
B oA ale, 5 PRSP 2547 IR A D) L 4 A s A1k
BPASC A 2 At R (TR i 2 ) 7 vl IR A BR A
A, Az A AL B ) o vivaCT40 4 CT {2 (SCANCO
Medical AG 24+, Fit) o
1.2 #HAMgBFERIE

VEFEIT 3 A INFRIR B I 2F 55 0, SAm e AR
HEEE <100, FRTRLL, MRIK T 784 TR, 7F

iRoot SP; micro-CT; obturation; leakage; sealing ability

FRAC BE AL, HEIE 28 BIBR 2 R L& A 2 4
BT EAE KBRS, TERA A LS,
FHRKJEL N 12 mm, HLH] Protaper KT 5 2 304,
Pilg o R B ] EDTA BRI, & 504 1 A&, 15
F15.25% 1) NaClO #pif A8, g ¢ s FH 10 mL i
17% EDTA #110 mL A 5. 25% NaClO 32 % b, £
W52 B IRLF AR A G, SR AL BT 3R R
3SR ZH (A BLC 4 ,n =15) & 2 xR [ 3494 %)
(D A ,n=5) A BRAEH,n=5)], BT L
B AR H
1.3 #HEAHE

A 21 :iRoot SP FAEVEN A, 1 1544wk /D
PRI E R BEDR 12 AR N A S 8 AR I
DRER AL, #E T8 5 2 51 32 B 1k iRoot SP FRIH AR
RAL, WG IREFNERE O T 2 mm, B 41 :iRoot SP
+ PRI . SR BL A i R AT AR SR I
TR TAEK S 4 mm HIEAHW H o HLTAE
I3, SRI5 e E 0. 06 HEJE 30#11% - AR, BE TAEK
0.5 mm, [ R T7 o B PIr ik £ Y 3 2 I il i —
JE 1Y iRoot SPARAE B FI I AARE N, o AL TAER
P ANE, #E AARE NEE TAEKEE 4 mm 20,4558 10 s
J& IR s T AR, R BN R4 hn %, B
LI R BEAR S 1 2 mm, C 41: AH plus + #4578
W, ke B 41, DE 434 H ¥ oF I e st 48, AN
o AR B 7

FRA PR AR 3056 15 K BRAR A 1 2 R d R, (4
SR RHC S 10 mm , 348580 7] Ui P e AR A fe
X 2 b, KA AR A e IR O, i O B A A 1 SR I B
%, MG T 37 °C . 100% 5 A8 TR It A7 1
Jal R R e A A
1.4 RE WS R m

S ZH AN FHMEXS BRZH AR A (RIS AL AR T BR AL )
FHRIRTETR 2 248 I, B B 78 AR R 1 AR R
FLAREE 4 2 J2 46 i o 2 7 A8 2 B 8 e e i U
SERRCRIL 1) DR R TG T AR s e e
b, BT 37 CH AR RS, 40 TE 1R E L
2.3.4.5.6 JE ABEESHRAL HL 500 WL ¥ W, R FH % b
A AL {5125 ( glucose oxidase-peroxidase , GPD-POD )
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fE4 A A AT A e A AR L 5 1 RN
T >0.18 mmol/L, 5 2 KB >0.36 mmol/L, K
W, R AR BT 2 A L B R
RPN 1 mL KR 2R 7K DA K 25 5 PN %) e 28
W A AT el DV A 7% T s T 1 T e s )
W2, TEIER LI HTHEAT 7 WS g, BH M X R4 LSS
1 RGN H 2050 v A 5 1 4 4 0, U ] ke e HLA AT AT
PEo BIVEXS REZH A A BB I IR 40 O, U I 2 1Y)
EHTE R
1.5 micro-CT = 4iasbik s

FESEI LIRS 5, A 3 A1 S g A AR s B A 4
Hs T KB A, Ok B AR AR B AR E B2 10 mm
AR, IR SR AR A3, ORe 25 A ) 2 (A4 Al AH B
It SRR, FHEERZEM: BEAK
WX FEA L HAR AT 2 . B A R
70 kV,H i 112 pA,f%%‘fﬁ‘?ﬁ%ﬂ{] 10. 5 pm, BEGHS
[6] 24 200 ms, KR EERE R 2 048 x2 048,
1.6 it F oM

JH SAS 9.0 Ge it 3 44T H5 s 43 A , D o) 2 i ik
JERE AR 1R IR, SR ] 2 D AEAS LA B A
i % ( Kruskal-Wallis %) , K K 7K R o = 0. 0553548
TR 2 RA BV, W T 3 A B PRI L, R
VEI% o {H A Bonferroni ¥, K36 /K HEN o =0.017

2 HR

2.1 #HEHBMEREN

B URIBURF: J 347 5 460 3% 388 0 P G TR 28 AR OK, B IR B
Bk A &N, v s R s s 1 A2 e, B
PEXTHRALNES 1 REL 6 IR AT H A B, R
TS B R B R 5 i PE X R LN ER 1 R IT R
RS R T 3 S A, I 12k T Ak
D L R A S T

1 W, A B 2 R B R] SE K 45 B[R] B N 22 T
R EMRMS IR TR, T C 412 EIH

51K 2 JH 3 AN 2 H] s T i 2 = RS
FREX(P>0.05) , HAEA & 3 202 W 22 5 XA 46
HEEN(P<0.05), 451 J5,B 45 A C 4] s
A EEX(P<0.017) . % 3 FJFG, C Hifs
TR ST AB4I(P<0.017), #i4 AN,CHY
PR RE R <0. 18 mmol/L, JLF- A &I ; 5
5.6 Ji, C 4V H 48 KB & > 0. 18 mmol/L, 4 fif
2.2  micro-CT $235 547

1 B/R,A 4 :iRoot SP B % 1F 1 7L, AR
b BFEEAOR S AR A RE Z (A LTI TR BT 8 AR AR
1/3 FRIEY) SARAE RE Z [ AF A ] Bt , W] B2 H T iRoot
SP it sl 1 i PR MR 2 X A2 2% 1 ik 0 5 4 1 i, B
4 :iRoot SP + ARG S, | b A W S L, A e v
AW 4 I AR ST R R 5 AR A BE 22 [ B R] Bt s AR 2R
1/3 FEIEY) S AR AE BE 2 [ A7 TR (R B, 7T R A Hy T 5 ]
7| iRoot SP 5 I 445 AN B % 5Y, iRoot SP 19 37 3114 il
BiEMIGER . C 4. AH Plus + ACF e se e, - BeA
eI, A v AU 4 I e FE A B S AR RE 2
[ B Bt 5 AR 1/3 SRl 5 R4S BE 22 [] | e kA )
Z AW e AEAERT B, W RE S T AH Plus i i 28 4R
EEPTH , B AR L

1 ELIRAEBSIHEENEHERSFEENLER
(mmol/L,n=15, x +5)

‘ A2 B4 C#

Gl (iRoot SP) (iRoot SP + #42F it ) ( AH plus + #F )
1R 0.649 +0.706 0.161 +0. 160 0.245 +0.302
$1JE 0.264 +0.252 0.049 +£0.047° 0.121 +0.096
$2 0.252 +0.335 0.053 £0.071 0.129 +0.128
3R 0.063 +0.045* 0.042 +£0.062* 0.268 +0.251
Xy 0.015 +£0.009* 0.031 +£0.020* 0.854 +0.861
RN 0.019 £0.016* 0.021 +£0.008* 2.583 £3.185
2656 JA 0.016 £0.014" 0.029 +0.014* 4.705 £3.727

a: P<0.017,%5 C 4abig

A B:ARE P LB HAE,C~EAE T 1/3 #4% ;A :iRoot SP # 3B #& F i %3 ;C:iRoot SP 734 ;D:iRoot SP + # F % 3L E;

AH Plus + #& Tl 35 T 2 1) R

E1 &EXIWHARE micro-CT K
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WHFERI AR T R WA T 60% J2 h T AR A &t
VAR 58 A i 2 e (A ARA = 4 e DR 8 28 i 1)
HORRYE EARBE, DITERTSE o , BVER0E T B &
AT SRS ORL S AR BE IR S SEBORTRIAR B 2 ] 4
BRE AT AR S 0 TR RIAR A B 22 8038 R 11 PR 3K
UNARAE TR BTG )2 A0 A0 B ARAE FE 05 3 AR A
R AR B AR 2 A — e AR R AR AT A
Ja o WA =4E T B AR S FEIRUR SRS AR IR
R AR AR, TS5 Al L MR B SRR R 5 AR AR BE 22 (8] JE
SRR B (Y TCAE BORS 12 , 22 1R 4 B R A B AT, BE ]
BRERE BT  IREREIRITRCR.

M PR MRS FE A 7 2 B 1 S A BN
FEIHEOAR , R SR E T ST N, HAF AL i =4k 7e
B, SRR IZ BRI 58 X R LU P —E
T3 , X ARAE 3 1o o s ] R o AR AT 2 By XS, T
FIER AL 1 78 I AE AR P9 v 4 ml g A A AR
a5 , U LRI B, 7= A S e, MELAJE I monoblock™ o T
HORMR 173 B P2, SEME T A4, /T HESE
WRABTT R IR 5 — Fh e [ )5 A Wi, 07
A ARAE FE BRI BRI i R B D BT BT 2R 119

iRoot SP R 45z ifr 47 b7 Hh LAY — R ik R 4% o
SR JCERARAE ST ), R 2 el iR S | AL B A
B A BB RN OB A, SEHERT, KRR S
MTA FH{EL, BAT B 4F B A= W0 AR A4 30 T P B e i 1
SRR MTA M H, HAT TR O R, A
RS A ECF A S/ IV A BRI K 20 A T AR B AN i
1 H R SEAE . ARSNSEERIED] iRoot SP W & Az id
HR] P AR I A, S AR B I R R AT
4545, U™ R B AL, AT T R A = 4
HUT WK S SRR R I, S T RERR
ARJUZ (A1 A DA , SR T IR A 1 A m] RS N T B4 A
FLBREE, AT RERE I T2 I . PRI AT X iRoot
SP EL4IE AMRE N —JUAH SR 455 P I kAT — oAl
FEHLRY B BEEA T TS

R ARAS FESE SR (9 07 1A 20, R BB A
I A WS Tk RSB 7k | micro-CT F1 481455
BRI AT —E WS AR BRE, HATERA 5 — 1
BRIE S AR S0 00 140 40 W T 1 , 30 0o A DO MAAR
BT TT AR TT S 00 A8 A B P, 0 (0 T A 7 7 o
O3, 07 v G\ 1] AT AR A A4 DAL A T A R
B ERA R ISR ) micro-CT = 44 3 #E 47 < P 43

BT, i ) DA AR 2 S5 AR A B 2 TR A B AL, [ A0
H A H] micro-CT AIF 58 AR P 18] Bt 19 #7107 15 ]
7,70 . micro-CT J3 #¥ 5 5, BE BH 1o 7 ) AR A8 B AR
I RL, AR R G54, I8 45 R 52 T WA
RN

ASEg Y, A AR 1 RAGIN I 02 I (EH K, W]
REJE T~ iRoot SP A58 42 [ {k T 35, AR A8 i 40144, 5
6] Fsf 1) 4910 2 G SEE K, T L A4 A1 552 96 B8 58 4 B4
WA B/ NE IR, FTREAELS iRoot SP Y [EI{L I [H]
B2 I [ A4, iRoot SP 58 4 & Ak, 8 /)N, 5 1]
PERERE &, 7 fEAN iRoot SP [PEREA ., iRoot SP f&
—FEERRES S, R FHRRAE I AR B g 7K B
ARERE AR . 5 1 R, B B s RN, 5H
R2HAGIF 2R ATHERE A ZMRA N iRoot SP #4
Z ey bR R ae sE 2 AL, B TR B A
iRoot SP 7EHE &l ixf #2 v ™= Az 1Y 2 el KA 5 A A T
FWE A ES G B N R A AR B . SRS 3 ]
TG A B 4B I/ NE TRE 00 C 4R I [H] 1Y
SIS I (s Ok, H5 AT 2 4 Z B 02 e E
At 2, WRE T AH Plus 2R P15, [
OIRA —E B 4 , 5 AR A BE 2R I Z Ta)JE Rl Bt
MTTROE Ts G, SRTTERT 4 J4,3 D525 2401 1 4
Kigglwi <0. 18 mmol/L, JL-F I A s, #x 3
AN I 20 A N B PR AR L g5 R S Zhang
451200 Ersahan 25" F) FH A 8 1 35 15 21 00 45 R —
B, R HFASF AR AE 70 S R S 5[] P U4 iRoot SP
55 AH Plus 02T , W67 35 V0 VAR Bl 7EAR 5K
b, SR 4 85, A AH Plus + COF AT ARG
FEHH C ARGSIRIE LET 2 20K, P88 R ME TN
>0.18 mmol/L, Bl &4k , X 7l fe2 K4 AH Plus
BEE I TRLE N, S5 Wi , TEAR SR BOIE iU 48 Bt , iR
B e H S WA, 7 A 0B e i T 2 2
Micro-CT 4 B IR 42 EE A B HIR oM SR & BE 2
[E] ] Bt/ )N, C AR BEAE RS BE S AR SE W 2 [8] , AR 58 W)
DAL A B T B i, 30k 4055 T o LA A 0] 1 e e
EEPS

ARLEGZE A micro-CT 47 = 4EHAH J5 & L, iRoot
SP —JUAH B # e R A HAEMRARZ 1 mm LA [H] B A7
8, —J7 T ] BB H T ARSI AR AE A A &2 4%, i X
WAL AL | 2F A o/ NE B e AR IR 2807
[ A8 S5 122 MR X A e S s T i e = Mk B4
%) iRoot SP I 4 A Jit /NE B B PRS2 BIRR M 5 53— 7
AR T Beahis EMEL R, B HIPEREA B, iRoot SP 78
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BUESHR A RESE 2B AR T BL, iRoot SP —JLAH H.
TEFEIRAE b BUS RS BE 2 [R] R DL TA] B, 55 AR AE BE 4G
A R4 A HEERRSE RN HA —ERKR .

iRoot SP I T —JCAH . oot BA RAF
(s P, AR5 Micro-CT 3948 A AT — JUAH FE IR
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