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% Conicita continua da corona ad apice
MEccANICI kPheServare e cunvature del canale
skPheSenvane il diametho apicale

skRimuovene la polpa Malata
skRidunre la cahica battehica
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| Cleaning and Shaping the Root Canal

Herbert Schilder, D.DSF
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‘The need lor some mannet of oot canal preparation prior 1o root 1 D E
j canal filling has long been recognized as an essential step 1n endodontc T E R S I O N E
’Y\\eﬁ ﬂ freatinenlt. Concepts concerning the role and pPuUrposc of this canal 1
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arganic conients of the reot canal system. In spite of elaborate modifica-
tions over the years, many methods of preparing root canals mechani-
cally sill fail 1o cleanse 100 canal systems effectively. In iime, the con
cept of modifying root canal preparations Lo facilitate the placement of
root canal fillings became part of accepted endodontic practice, but the
methods employed for these procedures remained, for the most part,
unrelated both o the true anatomy of root canal sysLems and o the
physical nature of the materials with which the root canals were pres
sumed to be filled. !
The paradox existed for many decades that, while reasonable con-
cepls for cavity preparation had been accepted almost universally in
dentistry. the concepts for root canal preparalion remained empirical
and essentially ignored the physical and hiologic requirements for en-
dodontic success. ‘
Over the years, root canal preparaton his been described in a vari-
ety of ways, including instrumentation, biemechanical nstrumentation, )
and chemomechanical hstrumentation. Each term had something 1o
offer in advancing endodontic thinking und pructice and tended 10
include the progress made as each modification was introduced. Root
canal instrumentation implied that instruments designed specifically for
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Preservare la dentina

J Prosthet Dent. 2008 Apr;89(4):267-73. doi: 10.1016/S0022-3913(08)60059-1.

E— ,\C C E S S O C /\ N\E R /\L E Residual dentin thickness in bifurcated maxillary first premolars after root canal and post space preparation

with parallel-sided drills.

Pilo R, Shapenco E, Lewinstein |.

- STRUMENTNZIONE
CANNLNRE

Int Endod J. 2008 Dec;42(12):1071-6. doi: 10.1111/j.1365-2581.2008.01632.x.

Micro-computed tomography of tooth tissue volume changes following endodontic procedures and post
space preparation.

Ikram OH, Patel S, Sauro S, Mannocci F.

- PREPNARNZIONE POST-
SPNCE

J Endod. 2006 Mar;32(3):202-5.
Residual dentin thickness in bifurcated maxillary premolars after root canal and dowel space preparation.
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CONSERVAZIONE DELLA

DENTINA
PERICERVICALE

PCD

1. LADENTINA PERICERVICALE E LOCALIZZATA
GENERALMENTE A 4MM CORONALMENTE E
APICALMENTE ALLA CRESTA ALVEOLARE

2. LA DENTINA PERICERVICALE E INSOSTITUIBILE




Vertical root tractures in
endodontically treated teeth:
diagnostic signs and clinical
management

AVIAD TAMSE

teoth. rognosis most often is hopclzss and differential diagnosts from other pathoss: may be

Nevertheless, proper diaghosis is <itical to distinguish a fracture complication From clis
et cdontal and cadxduntic dibcases. Ths review cmphesizes e impotance of the
cribes the more wyoical dinkal and raciographic fcawures of this disordes, and s

"Predisposing factors include loss of healthy
tooth substance, ... which increases the risk for
cracks in the body of dentin that can later

propaqgate to fracture "

A most frustrating complication te root caral thesapy is vertical root fricture (VRF ) in an endodc

TAMSE 2006

“...cutting dentin to straight lines at curvatures
weakens the root structure ...

In the infected root canals especially, a balance
betvwveen the need to remove infected dentin and
maintaining sufficient root thickness to withstand the
forces of mastication should therefore be sought. “

"Special attention to securing sufficient remaining
dentin should be given to the teeth and roots most
susceptible to fracture, i.e., the maxillary and
mandibular premolars and the mesial roots of the
mandibular molars”

CONSERVATIVE APPRONCH



Prreservare |a
massima quantita
di tessuto dentale
durante l|la terapia

endodontica
"Evitare” | 3

frattura deqgli
strumenti rotanti
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} J Endod. 2002 Mar;28(3):211-6.
i Roentgenographic investigation of frequency and degree of canal curvatures in human permanent teeth.
Schéfer E', Diez C, Hoppe W, Tepel J.
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Abstract \
Canal curvatures of 700 permanent human teeth were determined by measuring the angle and the radius of the curvatures and the length of the curved

part of the canal. For each type of tooth (except third molars) 50 were selected at random and were investigated. Size 08 silver points were inserted
£ into the canals, and the teeth were radiographed from a facial and proximal view by using a standardized technique. All radiographs were analyzed by a |

computerlzed digital image processing system. Of the 1163 root canals examined, 980 (84%) were curved and 65% showed an angle < or = 27 degrees ,
' with radii < 40 mm. Thirteen percent displayed angles between 27 degrees and 35 degrees with radii not greater than 15 mm, and 9% of all canals that

were investigated had curves > 35 degrees with the greatest radius of 13 mm. The greatest angle of all the teeth was 75 degrees with a radius of 2 mm.
To define the canal curvature mathematically and unambiguously, the angle, the radius, and the length of the curve should be given. '
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1163 roots examined:
980 (84%) curved

- 65% angle <27°
30% angle 27-35°

9% angle > 35°
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4 NO. T, 1962 The forms of the bending curves in Fig. 5 indicate that ]

oL T permanent deformation of the 3-mm apical regions of the ]

b, stainlcss steel files began at a bend anghke of approximately 30 ‘

. ! degrees, but that the apical regions of the Nitinol files were

T o's|ona‘ . undergoing largely elastic deformation even at bend angles of

AL by The and k! S0 degrees, The latter was supported by visual observations

Copyrant © el d“\g | of the Nitinol files after unloading, where very little, if any,
permanent bends were evident.

al Files . The Nitinol files also exhibited considerably greater resist-

: ance 1o fracture in torsion than the stainless sieel files. For
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plockwise Lorsion test results for the size #15 Nitinol
Ssteel Mes. The two nitial data points for the Nitinol fles

m determinad with the torque mater, and the two plots
ng v (4 10 intersect the origin. Both of these considerabons
1-3). Weine at cha canals. : pad In Figs. 5 and 6.
< e of insire ion of curved Juring the jmstou-
o ute in the PrEORT 00 o may 008 on genesis: the DS
"t k‘
rvd tbd
Q

NWALTIA et AL JOE




Nickel Titanium Naval Ordnance Laboratory
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LEGANHI

= Composto binario intermetallico ed equiatomico

S55-45




2. N\Ustenite i

La leqa puo avere due conformazioni atomiche:
'’Nustenite e |la forma piu "Rigida e Stabile "a reticolo
cubico. La Martensite e la forma meno stabile e piu
plastica a reticolo esaqonale compatto.
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Pseudoelasticita o Superelasticita

Memoria di forma




TRANSIZIONE AUSTENITE-MARTENISTE

= P’'importanza della Af

100 %

Austenite

Mf'

0% .
Martensite

Cooling

As

Heating

Temperature in °C



TRANSI2IONE NUSTENITE-MNRTENSITE
INDOTTA DN STRESS (SIV ]
TEMPERNTURN NVIBIENTE >N\F

SUPERELNSTICITN O PSEUDOELNSTICITN

Auslenile

== La leqga puo subire ampie deformazioni reversibili in
campo elastico, sotto carico costante, per un
cambiamento della struttura cristallina ( 8%]

Stress

applied
\% (b)

Stress induced
martensite

== La temperatura alla quale avviene |a transizione e
maggiore della Nf ( lega completamente in fase
autentica)

== || Carico determina una transizione da Nustenite a
Stress martenite indotta da stress ( SIv1)

removed _ _ _ _ _

©  rIrITTe == Nlla rimozione dello stfess la rnarte|.'15|te, mstab.lle ad
v ¢ una temperatura ambientale superiore ad Nf, ritorna
> S A alla fase autentica rilasciando energia con un
movimento rapidissimo ( restoring force/spring back]

Austenite




MENORIN DI FORMAN

==Quando la lega Ni-ti vine portata a bassa
temperatura, assume una configurazione di
tipo martensitico ([ TA < N\F)

==La lega in fase martensitica ha un basso limite
di snervamento, ossia e facilmente
deformabile

==Con il riscaldamento, |a lega riarranqgia la sua
struttura cristalling, ritorna in una
configurazione autentica riassumendo |a
forma iniziale ( es sterilizzazione)

==La temperatura alla quale |Ia leqga ricorda Ia
sua forma primitiva puo essere modificata
attraverso appropriati trattamenti termici

TRANSI2IONE NUSTENITE-MNARTENSITE
INDOTTA DALLA TEMPERATURA (TI1)
TEMPERNATURN AMBIENTE < N\F

A .\ \‘;\ \)».\>
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cooling / 7 /\’ 7
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(b) ‘rwmneo martensite
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(c) De-twinned martensite

> e o o
(a) austenite



La leqa austenitica sara dura,
rigida e con maqgqiori proprieta di
esercitare la Superelasticita.

La leqa martensitica d'altra parte
sara morbida, duttile e
facilmente deformabile e con
proprieta di Memoria di Forma.
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LEGANHI

= Strumenti a conicita aumentata
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NHTIROTARY FILE

*PheSenvape ['anatomia

*KRimanene centhnato nel canale

*Ceficienza di taglio

#Numepo pidotto di paSSaggi / Sequenza bneve

*ReSiStente



(eSS EnponS Than StainleSS Steel
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FRNATTURANA DN\ TORSIONE
FRATTURA DA

==Si realiz2za quando FNATIC/N CICLICAN
una parte dello

strumento rotante

[ solitamente la
punta) si blocca e la
restante parte
continua a ruotare
alla velocita
preimpostata per
azione del torque del
motore endodontico.




'’Nustenite in virtu della sua maqgqiore
rigidita avra una magqiore resistenza
allo sforzo torsionale.

La Martensite avendo una disposizione
atomica con atomi orientati diversamente

rispetto all'’\ustenite presenta una
maqqiore resistenza alla fatica ciclica.













TEMPERATURA AMBIENTE

M «—— =™ ——

Temperatura Transizione

STRUMENTO TRATTATO TERMICAMENTE




TEMPERATURA AMBIENTE
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Temperatura Transizione

STRUMENTO TRADIZIONALE




a‘\.\ca\

. ppl)
ps, P
men‘S )¢ Bin peng: P
PN
> ,‘peﬂg*

LS RN N SPTPE SP e e e RN P P e e — i oo e

e DAY

TABLE 1. A List of Fiterstire o the Mechanical Properties of Thermoeanch

anically Treated NiTi Instruments with Cootinmces Botation )
Phase transformation Flexible property Cyclic fatigue Torsional fracture [/
CM Wire (HyFlex Shenetal, 201 (44) Testarelli et al, 2011 (105);  Shenetal, 2017 (39%
M, TYPROON

Casper et al, 20m (95);
Zhou et al, 2012 (@) Shen et al, 2012 (40), Peters et al, 2012 (92)
Infinite Flax NiTI)

Peters et al, 2012 92)
M-Wire (ProFile GT Alapal: et al, 2009 (47); Gac et al, 2012 [41) Gambarin: et al, 2008 (66L  Johnson et al, 2008 (58);
Series X, Profile  Shen et al, 2011 (44),

Johnson et al, 2008 (58); Kramkowski and Baheall,

Vortex, Vortex Ye and Gao, 2012 (a5) Larsen et al, 2009 (59); 2009 (90);

Blur) Kramkowski and Bahcall, Casper etal, 2011 (95%):

2009 (50); Bardsley et al, 2011 (100); 1
Gao et al, 2010 (38); King et al, 2012 (96); 4
AlHadlaq etal, 2010 (67): Gao et al, 2012 (41) ¢
Hilfer et al, 2011 (BA)
Gav et al, 2012 (41);
Plotino et al, 2012 RA)
R-phase vare Hou et al, 2011 (43); Cambarini et al, 2008 (48), Gambarini et al, 2008 (66}, Garnbarini et al, 2009 (98),
(K3XF, TFs) Shen et al, 2011 (44) Hou et al, 2011 (43) Larsen et al, 2009 (69); Park et al, 2010 (93),

Kim et al, 2010 (70}); Gambarini et al, 2010 57
Bhagabali et al, 2011 (71)  Casper etal, 2011 (95);
Rodrigues etal, 2011 (72): King et al, 2012 (56)
Pedulla et al, 2011 (73]

Hilfer et al, 2011 (Ba)

comventionl NiTi wire (Fig 24=07) Henee, it ix nit surprising tha
CM sertes files had fatigue ressstance superior w that of files made
from conventiona N1y alloy

Endodontic instraments are wsed 1o prepare the oot canal in
the presence of an irvigating solution. A recent sudv (40) showe] M-Wire
that 2 (M Wire indruments (ie. TYP CM and NEYY (M) yielded A lew years ago, 2 medification of (he SESO8 Nili allky used for
&A= times longer fatigue ife than conventional NiTh Rles with (he endodontic instruments wis devdoped (63) by Dentsply (M-Wire)
same destgn under various solutions. The faugue Wfe of 3 conven- Several sudies have exammed the fatigue reststance of M-Wire NiT) files
donal SE NI Instruments was unaffecied by the emironments, [38, 41, 66-6%). However, the resulis from these studies cannot easily
whercas the fatigue life of the 2 O file tvpes was much longer in be compared with one another because of variations in the
liguicl media than in air. This may imply that the Fatigue of NiTi alloy

medium seems o serve ax an effective hear sink 1o facilitaie the
loag fatgue bfe of the (A1 Insrument

experimental design and testing model
e pe? . .8 : Is Snsilive o emperure, both lecally and crvirvamentally. A fune- A major draaback of most bhoratory wsting of the fatigue
edo‘\'“a w\af v \ Qoﬁ“d (et tion of (he aeous media in metal faligue bebuvior is to carry the behavior af NiTh ralary insdruments is the inability & elamirite several
6“‘-‘60“ e\d\\)“";'a mpact the heat away from the metd-lo-metd wnltact Therefore, an agqueans confounding factors, such as maerdal properties. design. and
qpes v s, WP f!*‘““?‘ \usho
n )
e
o

Z0(5

HEN et AL JOE

Figure 2. Huumu:mxraph» ol a fracture surface of TYP fles with fe region
orgis Lamows). () The overd | view of the TP hle (N, = 215, i mple area is
view of the TYP OM file with 2 erack origins (wrrones) (N = 1280,

of fatigee crack propagation and dinplde 1rex oullined (dovted live) with aadk
O) ) A Nigh-magnibic atioe view of the rack odgin (arow). (€) An overall
dimple area is 36%). (D) A high-sagrification view of | erack ocigin (urron).
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into a single process. The newly developed thermomechanical treat- %
ment of NiTi files gives them better flexural fatigue resistance than £

files of similar design and size made from conventional NiTi alloy. 3§
¥ The unique material properties make them particularly suited for 3
¢ endodontic treatment. Although the details of the thermomechanical §




Nitl Trattato termicamente

oRidotto ritorno elastico ( restoring force)
oMemoria di forma attivata dal calore
vMaggiore resistenza alla fatica ciclica




LA PRESERVAZIONE  DELLA  DENTINA
PERICERVICALE DURANTE UN
ITRATTAMENTO ENDODONTICO
RIDUCE IL RISCHIO DI CFR
RIDUCENDO LA TRASMISSIONE  DEL
CARICO OCCLUSALE ALLE RADICI

Clark ¢ Khademi 2010 - Boveda ¢
Kishen 2019 - Plotino 201/




Thattamenti tepmici NiTi

SE Ni-Ti M-Wire R-phase Blue Wire Gold Wire Cm-Wire
+ 0° + 55°

Austenitic Phase (High T°, Stiff) Martensitic Phase ( Low T°, Soft)

TRANSITIONAL T° IS =+ OR>DENTAL OFFICE/MOUTH T°



Endodontic Heat Treated Ni-T Rotahy GileS

n 250-300
500-800
] l -

Low
((W] 1,9- 25N/cm

TORQUEN




DiSin€ection Protoca to Reduce the bactenial ( oad
Beneath A Subchitical thheShold

Siqueira et AL. Braz Dent Journ. 2007



SINERGIA TRA GLI IRRIGANTI CANALARI

IPOCLOKITO D1 §ODIO

tEDTA

CLOREXIDINA




Diametho di Phepahazione

Allargamento _—) Migliora efficacia
Apicale o -

!

Migliore
disinfezione
meccanica




Diametho di pPhepahazione

LA MINIMA STRUMENTAZIONE
NECESSARIA PER LA
PENETRAZIONE DEGLI IRRIGANTI

NEL TERZO APICALE E #30 - 35.

Minimal apical preparation ... Srikanth P et al Journal of International Oral Health 20185; 7(6):92-96

Received: 28™ January 2015  Accepted: 20" April 2015  Conflicts of Interest: None Original Research

Source of Support: Nil

Minimal Apical Enlargement for Penetration of Irrigants to the Apical Third of Root Canal

System: A Scanning Electron Microscope Study
P Srikanth’, Amaravadi Gopi Krishna®, Siva Srinivas’, E Sujayeendranatha Reddy®, Someshwar Battu®, Swathi Aravelli’



Swallen Apical Phepanation in Higly Cunved CanalS abe Safep. .
[ncheaSed Difficulty to Deliveh Trhigant Solution

They May ReSult in Reduced DiSinfection. . .

| éHLox

" EDTA
I BACTERIA S
" HyPO

BOUTSIOUKIS ET AL 2010



USually, the Mohe Sevene the Canal Cubvature,
The Gheater the RiSk of TranSpantation And
Unexpected Enactune
...When (angep Apical PhepanationS Are Tangeted

Shafer 2009
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MOST OF the NEW FILES
IN THE MARKET
ARE HEAT TREATED







MAKE OUR
ENDO UNIQUE







GANALI GALGIFIGATI

= 1° scelta Austenite.

= 2° manuali e martensite. |
manuali ( preflaring e
glidepath) preparano la
stada ai rotanti
allargando e riducendo
lo stress torsionale

N-TIROTARY FILES: TIPS AND TRIGKS

GANALI GURVI

= 1° scelta Martensite.

= 2° Austenitici di piccolo
diametro e conicita per
aumentare la flessibilita
del file + rifinitura
manuale con Reamers



N-TIROTARY FILES: TIPS AND TRIGKS

= 2-3 Movimenti con leggera pressione apicale,
senza forzare

= Movimenti di spazzolamento in uscita ( brushing)
= Pulizia dello strumento dopo ogni fase di utilizzo

= |rrigazione, pervieta col K-10, Irrigazione dopo ogni
utilizzo di uno strumento rotante.

= |n caso di non progressione dello strumento,
cambiare strategia di strumentazione, strumento, o
sequenza.



SISTEMATIGRE NI-TI ROTANT
HEAT AGTIVATED



PR% FLEX NHA

NANO RIVESTITO ATTIVAZIONE TERMICA
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| Caratteristiche del nano-rivestimento
Ny DENIAL
W WORLD

S TALIAN MANUFACTURES

Materiale
metallico

DUREZZA

Il nitruro di titanio (TiN) (talvolta noto come
“Tinite” o “TiNite” o “TiN”) ¢ un materiale
ceramico estremamente duro, spesso utilizzato
come rivestimento su leghe di titanio, acciaio,
carburo e componenti in alluminio per
migliorare lec propricta superficiali del substrato.
Applicato come rivestimento sottile, il TiIN vien
utilizzato per indurire e proteggere le superfici di
taglio e di scorrimento, per scopi decorativi
(grazie al suo aspetto dorato) e come
rivestimento non tossico per gli impianti medici.
Nella maggior parte delle applicazioni, viene
applicato un rivestimento inferiore a 3
micrometri (0,00020 in).

RESISTENZA

Materiale ceramico

COMPATTEZZA




ITALIAN MANUFACTURER

[ ® ® ® ® ® DFNTAI
Tecnologia di attivazione termica convenzionale: DW wortD

Oggi gli strumenti canalari in nichel-titanio sono prodotti con una tecnologia di trattamento termico che rende la lama piu flessibile e risolve in gran parte
il problema della rottura dello strumento nei canali radicolari curvi. Tuttavia, poiché la lama diventa piu flessibile, la sua forza di taglio si riduce e tende a

sfilarsi quando incontra canali radicolari calcificati.



Caratteristiche del nanofrive DW WorLD

TAIITAN MANUTACTIURIES

g
<

Sulla base del trattamento termidp del materiale in pichel-titani¢p, la
tecnologia di tempra laser viene uulizzata per aumenlare la durpzza /
supcrficiale dcgli strucmenti candglart del 168%. Il ngno-rivestiminto
icie, form4qndo

riempie gl interstizi della strutturgyreticolare sulla sup

Aumento della resistenza all'abrasionce di
3-10 volle.

una nuova tecnologia di struerpnti canalari in nighel-titanio | che

combina attivazionc tcrmica, tcmpfa lascr ¢ nano-rivestimento.

% Miglioramento della qualita della
' supcriicic ¢ riduzione dei difetti.

20 Rivestimento sottile e uniforme con un
3% N basso coelliciente di attrito.

ATTIVAZIONE TERMICA TEMPRA LASER Nano-rivestimento sottile, circa 3 pum;
NANO-RIVESTIMENTO pertanto, non mlluisce sull'accuratlezza

dimcnsionalce dcl taglio.

e

Attivazione termica




PR« FLEX NHA

NANO RIVESTITO ATTIVAZIONE TERMICA

C@&NTROL
MEMORY

CONTROL MEMORY

La tecnologia Control Memory degli
strumenti canalari garantisce

stabilita e precisione durante la
pulizia del canale radicolare anche
quando non viene applicata forza
sullo strumento.

RPM
350
300

250-300
250-300

250-300
250-300

Legenda [ Legend
Diametro / Diameter
Conicita / Taper
Torque
Velocita / Speed

NI-TI RAINBOW

Il nuovo materiale Ni-Ti Rainbow
garantisce resistenza e flessibilita
durante il trattamento endodontico,

offrendo una maggiore durata e

resistenza nella pulizia dei canali
radicolari grazie alle sue proprieta

avanzate.

PROFLEXNHA
25 mm 31T mm

REF: 144900550

21 mm

17 mm

144900551
144900552
144900553
144900554
144900555
144900556

144900561
144900562
144900563
144900564
144900565
144900566

144900571
144700572
144900573
144900574
144900575
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ROTAZIONE CONTINUA

Gli strumentini canalari Pro Flex NHA
sono compatibili con i motori endo-

dontici a rotazione continua, garanten-
do una maggiare velocita di lavoro,
una maggiore capacita di rimuovere |
detriti durante la sagomaturz e una

maggior linearita del taglio.

Cross-section Match gutta point

O 20/04
- @ 25/04
e ® 30/04
- @ 25/06

* La velocita eil torgue sono indicativi ¢ possono variare a seconda del dispositive utilizzate ¢ delle preferenze dell'operatore

Speed and torgue are approximated and can change in relation to the device and to the operator cholces
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GONDENSAZIONE
DRAULIGA
NO TAPER
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| Cementi Bioceramici: |a storia
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HISTORY

MTA

Mineral Trioxide Aggregare

Root Canal
Repair Material

Contents: 1 gram (0.035 ounce)
(1 treatment)

TORABINEJAD 1993



| Cementi Bioceramici: chimica

REAZIONE DI IDRATAZIONE

2 (3Ca0.Si02) + 6H20. wepp 3Ca0.2Si02 + 3H20 + 3Ca(OH)2
2 (2Ca0.Si02) + 4H,0. === 3Ca0.2Si0: + 3H-0 + Ca(OH)

REAZIONE DI PRECIPITAZIONE

7Ca(OH)2+3Ca(H2PO04)- —e Ca10(PO4)s(OH)2+12H20




LE BIOCGERAMICHE IN ENDODONZIA

REAZIONE DI IDRATAZIONE

2 (3Ca0.Si02) + 6H20. wlp 3Ca0.2Si02 + 3H20 + 3Ca(OH)2
2 (2Ca0.Si02) + 4H,0. ===»  3Ca0.2Si02 + 3H20 + Ca(OH)>
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LE BIOCERAMICHE IN ENDODONZIA

REAZIONE DI PRECIPITAZIONE

7Ca(OH)2+3Ca(H2P04)2 e Ca10(PO4)e(OH)2+12H20
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Atta Biocompatibilita

Noin toSSici

[dnofilici

Radiopacita

AdeSione dlla dentina
DimenSionalmente Stabili
Bicattivi ed OStedinduttivi
BaSSa niSpeSta infiammatonia
Conmazione TdnoSSiapatite
Antibattepici (ph baSico)
Cacile utilizzo e manipolazione




OTTURAZIONE CANALARE:
CONDENSAZIONE IDRAULICA

BIOGERAMIGD

CONO DI

GUTTA
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Condensazione idraulica

[IT) Materiale per otturazioni canalari
[EN] Root canal sealing material

(FR) Matériau de scellement du canal radiculaire

PLL ' Q

DWWOrID

" ITALIAN MANUFACTURER

Sealer "Bioceramici”



Remake Root HT

Pre-mixed bioceramic sealant.

-LOW hydraulic cement based on calcium aluminosilicate.

Generation of calcium hydroxide

. | | Calcium aluminosilicate with high degree of purity
Three-dimensional adherent sealing

Generation of hydroxyapatite Resin-free

Chemical bonding to gutta-percha and dentin Eugenol-free

Setting time: work (25 min.) Ready to use

Setting time: total (2.5 h ved ini
etting time: total (2.5 hours) Pre-mixed injectable one-component paste

No contraction

. o Compatible with Thermafil
Wet field activation

Resistance 100 MPa




ACCADEMIA ITALIANA DI ENDODONZIA
COLLANA DI MONOGRAFIE

OTTURAZIONE DEL
SISTEMA CANALARE

MAURO VENTURI, FEDERICA FONZAR
GIANLUCA FUMEI, CARLO PIANA

Coordinamento scientifico

MAURO VENTURI

PICCIN
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@ KEY POINT @

TRATTAMENTO ENDODONTIGO MINI-INVASIVO

.
|

! RAGGIUNGIMENTO DEGLI OBIETTIVI MECCANICI E BIOLOGICI
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