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In Vitro Study to Investigate the Role of
Bioceramic-Based Root Canal Sealer in
Enhancing Root Structure

Abstract
Background and Aim: Vertical root fractures are one of the most
frustrating complications in root canal treatment and a challenge for the
dentist. With the increasing interest in Bioceramic materials, especially
because of their mechanical properties such as their ability to enhance
the root structure, therefore, the aim of this in vitro study was to
investigate its effectiveness in supporting roots structure of the
endodontically treated teeth.
Materials and Methods: The sample of study consisted of 40 single
root and single canal of permanent mandibular human premolar teeth.
There crowns were decoronated to get a 16 mm root length, and root
canals were prepared with ESX rotary system (#35). The sample was
divided randomly into 2 equal groups (n= 20 root); group 1. [GP +
ADSEAL] roots were obturated with (WVC) technique, and group 2:
[GP + Endosequence BC Sealer] roots obturated with (MSCT)
technique, then the last apical 5 mm of all roots were embedded in
acrylic resin blocks and subjected to fracture resistance test for vertical
forces at a speed (Imm / minute) on the universal test device TesT
114 : the force at which the fracture occurred was recorded with
Newton (N). Data were subjected to t- student statistical test to study
the significance of differences in the mean of fracture resistance
between the two groups, with (P-value < 0.05) as the level of
significance.
Results: The second group showed higher fracture resistance than the
first group, with statistically significant differences (P < 0.05).
Conclusions: Based on this in vitro study, it can be concluded that
Bioceramic-based root canal filling sealer has contributed to the overall
strengthening of the endodontically treated roots.
Key Words: Bioceramic, Root canal sealer, Vertical root fracture,
fracture resistance.
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(Jalsall (ga desanad Al sl Sigan ol Byeds [16].0080 den (0 s
sl ABY1 5 A0l sl deghiiad Sl jacandll rJEA Jas o leie ,SX
(ol plall L8 g e 38 5wl laaa Gul ) Rl [23]635) il
G 28 A [26625:24] L dalladd) LS ol doglie (aldl) 8 aged Lo sa
ol RN Gl 3 gl gdall emae AR sae apd AL bl
Ll ki i) 4 strengthening dusiis s > Bioceramic-based sealer
[27]. b LilasS LS V) o 558 (e algall o3a 4y pia

daglie o genll Ga3al bl 53 sl sl (same il 4 AW 2e 8 3
zlall Logiall conferring qie e ai)s giasl U dallaall Ll jsdal sl
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e g5l 13 ae dajiidl (MSCT) 2jiall pailly siall 4 Guday cllds o(g)3al)
sl gy @lldy anhl Gl 53 gl il Gsare g Ajlie ¢ plall (palas
(WVC) g hall sa5asll
Jshally Gulll b dgliia jsda b Glalpn ol & Alally ZuhA ples aagil
Aallll) dads 413) & s csmear layer dalalll daday slaiy Lo [28]. 2l
Sy LV (ool sl e ey Las (b mlald) A8l 8 Y35 Gasd
L) o 48 Ge ah b say cdialad) Gl e o368 ga ey Jed IS
Olaals AN AL 1A [31-29]. 53a 538 salyy Bl A3l 5Ll e
I dslas o JS pasi) s AUl Gl il o e 3lem il gl a5ms a2
Sl elply due dllasS 5.25 55 amasiall cuyilSoms %17 385 EDTA
BT neutralize Juassy apsal @l Jaiall o Ly Ll Juad) 25 cpa5 clgallyy cas il
[32].615,)1s Jusall Jilsas
ol Gl Gl 53 gl sdall (s Aglled A3llall AL iln sl
e L Al ) s a3 8 - Yla) — Endosequence BC Sealer
sdall sane g A3lie (A58 desanall) (MSCT) Dl padlly sfinl) iy 4l
(WVC) soloall g2 5eall séall 4is 3l ADSEAL  aslll sluYl 53 (g5l
osin b el aslie st DA e llyg (Glian) Al 355 (Y Ao sanall)
oda ) Jpasl 3 Craale ) Qelsall (0 desane ) Sl ah 385 L oLy ol
(o)) siall Ay ool siall 33La) Ayl
Oare 45 iy Lo ) Gl gy 8y centind) (gl dal sl e Lo
Loyl Ladll dlgall e 2 e cLhay gallad e sl Ca3al)
iy Gaie 4 LS [33legeial) zlally Wlws Liyg hydrophilicity

(bl Jeld eay ) (o3 e Talall sl Gava 35asall 2Ll absorb
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palis (il oS5 Huelly psanll L dingyan L (e 55 [3128]
=Sl e ga ey ene (SilSue bl JSE 3 el o
b 5d A N sed el e Bdle [34]. il bl G asasall casl
G Y A sl haa e Aggan L) (e 4% e dunidie Lalg))
e ideal seal e xa Gasiy (geaaall T GLhily GO die aay
el Dbl Jixa a0 LS .mechanical interlockings CSuslSwll culS L)
premixed G §)lank $3l 4350 lai (ol sdnll (ualan (e oy ae 4jlie
A dw) lake 2y A bl gaf g B gied) AT Liae (ea
ailia ana Laligie ) Ala) clgipli die A0LeaV) 5% danh (ADSEAL
3l Al eanys Abd) Jine 32l 3 aaley o)y ol gllly H3AY (addial)
Ly aed oo JEIL ap G Al ) @il b ) Ges
[5¢31:34]. )
i S QLY eda (b usl Aaslie Bligie (aliail e s (g R) dga g
(320l deganal) 8) ADSEAL ashll (bl 53 osmmal) aladinly Lgiallas
G 3 aaledd) ae igalse (S Bile 20l find (sAly (A B )
A RN Gl @l ol Gl Wisise s asil
Ol sl daslia e fde 34l & % polymerization shrinkage
cras B0l alel) Jlanlls Gsmnadl G BlSY) 55 e Camml sed (Ll dnlledl)
Ofic sanall G bl CAY) A il g L SV 1 0sSs of Jdindl)
Negiiylie e ¢yl
55 el el A3 aladind o3 rderdiia) (gdall gl phall Ay Gl led—o
L dalleall Gad) sda & el daglie @36 ) (MSCT) 2Ll Glaxiuy)
lagia @ ils (520050 de sanall ) Lgiliia po 43)laally (5558400 de samall (para)
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38 lgad A Wall b aapy a5 ((WVC) ohall (saseall i€l Ay
$asand) pall L@ & 45 piall Basenl) Al (g8 Bkl 2aiind g bial) addl
G Jlas e 33l wedging forces siall g alis ((WVC) )l
oda & 1S5l ) aad Jeny Cum ¢ ulall CGadiSEIL i) o LS spreaders dilad)
aady o Jaxi paaall TS50 GlSa ehab mand day iy slilS L)
) Say A (s Al Aen ey [27¢35].A0LLY1 A8y 3EY) D308 aa
cJalse 33a0 Gagiy 5ol Aaglie o W 5 o (WVC) (@l gagaal) sl
heat 4l 3yl force generated salsiall 53l (Sar (JBall Jua e
S Al sl sia oW (System B les i) i sl e transmitted
Dl deglie e adversely UuSe s e ol zle 3 Uaga Gl
phall day b gl Y 635 ebal) s e i o e 3o [36]. sl
L potential damage 43y il ) o35 38 Lae ¢ aylad) el mhan e

[37].periodontal ligament .l Jsa L5 root cementum ,3all
Aal)d Aais e Adlgie il AL 230 Aa B asd AR cluh Y L,
iy Allg [16] (2020) ole Iman M. Al-Zakas Yasser T. Mohammed
icsane e TotalFill® BC™ Sealers sl Ciidll (sane degena (338
At e ol L Tilean) A1y 355005 (ATl (Y1 ) AH PIUS ¢sane
il Gsare 238 ) cplal ) [9] (2013) ale Topaguoglu et al. auly
Onlad) o (Aallaad)l GLuY) Heda 46 30l dus () BC Sealer sl
Ay sgmy 8y Lilaa) 22 33 35ms 050 Sy cleme Al i U (gAY
Yaman duhy dag e detlie il LS AW apead o cday) )
@l Al pame s ) caali A [17] (2018) ale Gulsahiss
Osaza ae Anlially Aalleall QLS 5uS daslie Jaligie 5245 4 Bioceramic
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Al pdal)l 438 e LB Cajay AH PIUS asBll Gulul) 53 goill) sial
Gaaly (3558 a5 pie Cun e lgre ilin) (S (Jblays o 35 aad CilS 2 gu
iam ) [21] (2019) ale Yendrembam et al.  duhn ciliags .Uilas
ool 53 sl il Geaae (338 Cus e A ALY Aai ae Al
lore cdlialy (Ll dalleddl Gl odal ol daslie jupes B (gnll Caal)
Gy (398 domg <l Allad) AL dag G QI3 (Glian) A2 358 3sms p2en
ombee 338 [38] (2018) ol Demiriz et al. duhs dsis ciaing . Gilias)
oty Gl dadlaal) QL) jsda By Bugiiy 5050 8 (gl (3R Gl @l i)
L) daiis ae Jandll B8 Lo sy el A€ e Al )5S ) Leelins)
LA
sle Celikten et al. il il @ oo dalite LuhAl oda Ao cuilS 3 ¢ Jlaally,
lagia 2 Al )siall desane (o uSl daglie aliss) ey ) [18] (2014)
@ AN ) Gl agey My cAplan) (3958 00 Oy gl @Al O sana
Celag 40# [ 0.04 (ald s b Lpdal 4] juman 308 A aves
G36 Cglal 3 [19] (2017) ale Dibaji et al. il gl ae dsiliie Leaf
Ol 53 sdall (paae desena o BB Y] 53 sdall (sana degena
Kl A aladia) ) Gl agay S5 Aflan) 3908 (50 (Sl cggal) Ca3al)
ProTaper jumsill aUay 481 jumats gl giall 3 alall
Conclusion :clatitiu)
ol 53 sl giall Gemme G ZLmuY) oSa il AWhA a3 ds0a (e
G dalleall QL) sdad 5ol daglie st 3 Ylea) agud 3 gall i3l
Ay ped Cargs A5 Cladleal) b Lalie Dl ojlsie] oSy 131 ¢liloan) daaly (35 9

kel i) )
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