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Getting Started

The SelAdjusting File (SAF) is allow file, designed as an elastically
compressible, thirwalled pointed cylinder, composed of a unique
nickekitanium mesh. The SARmtented latticelike design makes
the instrument extremely flexiblep fit the crosssection of the canal
at anylocation. Unlike standaratentralsolid-core instruments, the '
SAF will adapt itself to virtually any root canal anatomy and shape it
in aminimally invasive wayremovingauniform layer ofdentinfrom

a larger percent of the canal walan standard instrumers while
conserving sound tooth structure.

For the first time, irrigation is performed continuously and
simultaneously with theshaping of thecanaland without danger of
asodiumhypochloriteaccident. A irrigation barbjncorporatedinto
the hollow shak of the file enables the dentist to continuously
dispense irrigation fluidin a pressuréess mannerthrough the file
during theentire shaping proessin orderto achieve superior cleaning and disinfection of the root
canal system.

As the SAF Systeés operationis different from any otherendodonticinstrumentation system, it
is important to follow these Clinical Guidelinesin orderto achievea uniform circumferential
preparation of the root canakystemand a high level of cleanlinessvhile reducingunnecessary
mechanicaload onthe file.

The SAFmay be operated with any ofthe following
devices

1. SAFpasc SYSTEMN: includes the VATEA peristaltic
irrigation deviceand the RDT3/RDTBIX handpiece

head The SAksic System may be operated with >
various endodontic motors (which are not supplied *}
with the system)and provides the ability to work with /U

continuous simultaneous irrigation and to operate the - =
SAF Systemsingthe unique RDT3 handpiece head ”0 3

2. SAFPSYSTEM : includes the multifunctional

s
EndoStatiofc  endodontic motor with an integrated ‘
peristaltic irrigation pumptlenables the dentist toise
various motoized endodontic systemsncludingthe 9y R2{ (i frebeh Boyh ud)
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SeltAdjusting File (SARs well asall major brands ofendodonticrotary and reciprocating
instrumentation systems The aubnomic EndoStatide is operated by a footswitch and
provides a high level aforkmanshipand usability.

3. SAF***SYSTEM: Includes  the multifunctional
EndoStatiominE endodontic motor, with an integrated
peristaltic irrigation pump. This system is ergonomic a
lightweight, rechargeable and activated by a heaswitch
located on the micromotor. It enables the dentist to opera
the SelfAdjusting File (SAF) System, as well as all m
brands of rotary endodatic instruments. Th&AFI9¢ System
includes theZipperLin& cablg that embedsthe irrigation
tube into the micromotor cord.

EndoStatioRini (ReDent Nova)

4. Other dectronically-controlled motors with integral irrigation pumpg: the SAFSystemcan
alsobe operated by various types physiodispensersendodontic motors with an integral
irrigation pump and dental units with an integral irrigation punipe important features of
sucha compatibledevicewould requireit to includeeither anEtype oranFtype micromotor,
torque limitation and speed contrahat allows operation at 5,000 rppas well asa peristaltic
irrigation pump that allows continuous simultaneous flow at 4 mL/miwith sodium
hypochlorite Such available motors are the EndoPilot by Schlumbohm, EndoCenter and
EndoDuo g Acteon (Satelec) and several maokelist ofsuchcompatible motors is available
on ReDent Nova's website.

/\  To get used to the concept of SAF, we suggest thagjsaaiually adopt the use of the system into
your clinical routine

A. Start with simple, accssible teeth preferably incisors, canines or premolaveith initial
canaldiameters of #20 or moreand with straight omildly curved canalsthen move on to
more complicateccases

PN B. An irrigation flow rate oft mL/minis recommended. However, if youndi this flow difficult
to control, t is recommended to adjust the irrigation flow setting 23 mL/min in the
beginningand advance to 4 mL/mi@s you grow accustomed to controlling the continuous
irrigation.

The irrigation flow rate can be adjusted aodimg to the convenience of the dentist, but it is
recommended talwaysmaintain the flow rate at a sufficient level, in order to assure proper
cleaning and disinfectionWithout continuous irrigation, or with insufficient level of
irrigation, the dentinthat was removed by the SAfay not be washed away, anchight
remain in the canal in the form of a thick residue.

A C. Therecommendedoperation time for the SAF is 4 minuteduring which simultaneous
shaping, cleaning, irrigation and irrigant agitation amrfprmed. In cases of extremely
contaminated root canals, a usage of 6 minutes may be considered, at your professional
discretion.

Clinical Guidelines V@3Jknuary 2016 6
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RDT3/RDTNX Handpiece HeaglMode of Operation

ThepatentedRDT3 / RDFBXhandpiece headl by ReDent Nova are tlualy existinghandpiece
heads that providethe combined motionof vertical vibrationand rotation required for proper
operation of the SAF. The head contains a clutch mechanism that inactivates the ratatioton
when the file is engaged in the can@he se of imitationhandpiece heasl other than the original
RDT3 maprevent proper functioningdamage the filesandor compromise the treatment

¢ KS @ffactiv, @a&in mode of operationis vertical vibration. The motorshould beoperated
at 5,000 rpm, \mich areconvertedby the handpiece heado 5,000 irand-out vibrations per
minute. These vibrationscombined with a pecking motion by the operatoserve to
circumferentially remove dentin from the canal walls while providaigp a gentle scrubbing
motion and agitation of the irrigant.

The addedotation motion is very slowand almost torqueless It only serves to repeatedbhift
0KS TAf SQa whénkidazigtheNdot danal Aulirdg 2rgatmentThe rotation motion is
not meant to remove anylentin, and only occurs when the file is not engaged whiiacanal walls.
Gontinuous inand-out hand pecking motionsre required during operation of the SA&nd are
essential for the circular repositioning of the file take place Each oubound strole of the
peckingmotion should reach far enough coronally to disengage the file and #ltowotate. Such
rotation can be observed bihe movement of the colored stripe on the rubber stopp&rhen
inserted into the canalith the inbound motion the file shouldstop rotating but keep vibrating.

Please notethe file should never rotate when engaged with the canal walls. If it does rotate while
inside the canal, either (1) théiameter of thefile is too small fothat given canali(e. 1.5 mm
diamete file rather than the 2.0mm diameterfile in a wide cang] (2) the pressure applietd the

file by the operator was too high and caused file buckling inside the ;camahore rardy, (3)the
RDT3 head clutch mechanism malfuncédnlf the file rotates in the canal forany of these
reasons- immediately removet from the canal

Please note thathe rotation speedshouldbe controlled bystretching / loosening the irrigation
tube that is connected to the fileyhich does not affect theibration at al. Continuous reuse of
the irrigation tubes mayeducetheir flexibility and thus theiability to control the rotation speed
Periodical replacement of the irrigation tubes is advised.

Markedly fast rotation or excessive pressum@pplied by the operabr may cause unnecessary
mechanical damage to the fileThe irrigation tubemust alwaysbe connected to the file during
treatment, even when theontinuousirrigationhas beerturned offfor any reason (see belowi
order to limitand controlthe rotation speed

At the beginning of the clinical procedum@ake sure thatboth vibration and rotationfunction
properly. The lack of any of the two functions may lead to improper operationnaagindicate a
malfunction of the RDT3 handpiece head, which shbeldeportedimmediatelyto an authorized
technician Avoid operating a malfunctioning handpiece head.

; ReDe/nﬁ\IOV/\
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Access Cavity &strument Selection

The oot canal anatomy should be studied and evaluated before and throughmeutreatment
and the proper procedure should be adopted accordingly.

1. Use a diagnostic preperative Xray for initialevaluationof the case.

2. Prepare an endodontic access cavity with clear, unobstructed access to the orifice of each of
the root canals.

3. Isolate the tooth properly. It is recommended to use a rubber dam and optionally an additional
isolatorpastearound the tooth Use an effective suctioactionto collect the overflow of the
irrigant, yet refrain from placing the suctidip too close tothe SAF itself, to avoid suctioning
of the irrigant before itentersthe file's lumenand theroot canal

4. Enlargeand funnelthe canal orifice if required, usingthe Pre SAFOSNITI
rotary instrument, using lateral brushing motion in order to allow a
contfortable insertion path for the SARote that the PreSAFOS has a short :
activepart, 10 mm longthat should only be operatedh the coronal 24 mm l

[
|

10

part of the root canalAvoid pushing the PrFSAFOS too deep into the canal
as it mght form a ledge ifthe canal is curved.
5. When used in curvedharrow canals (such as mesial roots of mandibular
molars) the SAFsimilarly tomost other motorizedendodonticfile systems
requiresstraightening of thecoronalaccess of the canal, to minimize the stre  pogaF Os
on theinstrument The SAF always requiresliaect access to the canghnd
should be operatedalong the vertical axis of the canalWhen pushed into the canal in a
diagonal manneand not according to the vertical axihe SAF may buckle, which might lead
to ineffectiveinstrumentation of the canal walls anday alsaresult ina mechanical damage
to the SAF.
6. Establish the working length of the root canal using aray<and optionallyalso usingan
electronic apex locator.
7. Select an SAF with the appropriatiengh anddiameterto match the expected working length
anddiameterof the canal
A. Length Note that the length of theactive (mesh)part of the SAF varies betwedhe
variousfile lengths.This active parshould be at leasbf the same lengttas thatof the
canalwhen measuredrom (i K S Odrifiéé t6 &o#king lengthAn SAF with an active
part that is too short fora givencanal may not be able to reach working lengds the
SAFs shafftubular part)cannotbe compressednside the canalAn SAF with aactive
part that is too lomgy fora givencanal may not properly deliver the irrigant into the root
canal, as the irrigant magscapethe file before entering the canal.
B. Diameter. The diameter of the SAF should allsufficient compression of the file ingd
the root canal. The following criteria should be applied:
A SAF 1.5 mnshould be used for canals with initgizeof up to 1ISO #8.
A SAF 2.0 mnshould be used falargercanals, startingrom ISO #35 antarger.

Clinical Guidelines V@3Jknuary 2016 8
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The following illustration describes thealable SAF sizes:

SAF 1.5mm SAF 2.0 mm
21 25 31 Length (mm) 21 25
16 18 21 Active part (mm) 16 18

9 ReDentNOVA
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Glidepath Preparation

When usingthe SelfAdjusting Files, a preliminary reproducibtgidepath should be established
and/or verified. After glidepath preparation, it is important teerify its adequacy bymanual
insertion of an SAF to working lengthbefore attaching it to the handpiecbead andoptionally
after dippingthe filein EDTAubricant paste

With most other motorized instrumentation systems, the procedure ends when the final
instrument reaches working lengtiVith the SAF, best results are achieved whHenSAFeaches
working length at the beginning of the use of the file.

Note: The SAF is not a penetrating tool, and veblestwhen compressed inside the root canal at
working lengthfiling andscrubbinghe canal walls laterally and circumferentially, all along its path.

_ _ PreSAFOS &
The didepath protocol should be chosen according to the degree o

difficulty expected in a given candh all the following glidepath protocgls
the final aim idirst to establisha prgoer coronal access, then to establish ar :
adequate glidepath
A. Coronalaccessfirst ensue an unobstructed straight access to the canal
Then,usethe PreSAF OS (orifice shapdg funnel the orificeof the
canalif required. Operate itonly in the corona®-4 mmpart of the root
canal, with slight lateral motiogressuredirectedto the outer side of
the curvature in orderto create andassure a straigHine access and
operation of the SARBlongthe vertical axis of the root canalo avoid
creation ofledges and ovemstrumentation, make sure to use the PEBAF OS with caution
and avoid using it in a vertical direction.

The following xays illustrate how the PFSAF OS should be used to ensure straligbt
access to the canal according to the veatiaxis (adapted from Kifir et al., Int Endod J, 2015):

Clinical Guidelines V@3Jknuary 2016 10
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/A B. Accesdo working length Shouldallow the SAF to be manually inserted to working length
In cases of straight canals this may be done ait##20.02handHile, whereas in narrow and
curved canalsan initial preparation of the canal with a P8#&% 2 rotary instrument (size
#20.04) is advised\ote that sometimes the curvature of the canal may not be obvious, such
as canals with a bucdogual curvature, which is not apparent in clinigagriapicd
radiographs Therefore, such glidepath preparation show$obe considered in any canal
that has such tendency for curvature in the budrcmgual pane. Such canals includenesial
roots ofmandibularmolars, palatal roots of maxillary molagtc., whth mayappearstraight
in periapical radiographsvhich are takerfrom the buccal direction.

A\ Itis important to keep aminimally-invasiveglidepath preparation, for the following reasons

1. To assure penetration of the SARto buccal and/or lingual canalecessesPreparation of a
larger, more invasive gliqeth, by eithedargerand/or bigger taperrotary instruments otarge
hand files, will createraexcessivellargeround bore Thismightlead the SAF ttrecognize"
the canal as a round canand thus stay centralizedwithin the large circulapath which has
beencreated This in turn willdiminish the chancéor the file to be forced as requitedjnto
narrowbuccal and/or lingual recesseshichare likely toalready be packed by debtisat was
actively pushed there by the large initial rotary or reciprocatingtrumentthat was used to
createthe wider initial preparation.

2. To avoidnegative side-effects of alarger initial preparation: Preparation of the canal with
largerand/or more tapered rotaryreciprocatinginstruments(larger than #2®4)or hand files
has been shown tocausea number of side effecténcludng (a) packing of debris into narrow
areas of the canalp) apical extrusion of debrigc) canal transportatiorof curved canalqd)
excessive removal of sound dentiand (f) creation of dentinal microcracksthat may
eventually lead to formation of vertical root fractures (VRI)st of these negative side-
effectscannot be corrected byhe subsequent use of the SAF

Attempts to usethe SAF only as a "finishing device" or as an irrigation device after a iwiikr
circularpreparation will not allonthe SARo properly clean theecesses ofanal and to shape it
in a minimallyinvasive way.

A\ For these reasonst is essatial to keep the initial glidepath preparation to the minimum
required for the insertion of the SA&nd not go beyond #2@4. This size was tested and proven
not to create dentinal microcracks, yet allow the manual insertba 1.5 mm diameter SAB
working lengh (Kfir et aJ Int Endod J 2015)

The glidepattprotocol is chosemaccording tahe firsthandinstrument to bind (FITBh the apical
part of the canalEachcanal siould beclassifiedas aDifficult / Moderate / Easy / Widecanal, as
described below:

Difficult Canals (FITB#10):
A\ In difficult canals, with an initial size of #10 or l¢ks,use of smaldiameter pathrestablishment

instruments is required

11 Re Dé]ﬁ\l OVA
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Ensure coronal accesmdthen useaninstrument thatallowsthe establishment of the gligeath

for the SAF

A In canas with an initial size smaller than #10.02, use stainless steel or NiTi hand &igatge
the canalto at leastsize #10.
In canals with an initial size #10 (but nadt #15),usethe PreSAF Irotary instrument (size
#15.02) or alternatively a#15.@ stainless steel or NiTi hand file.

PreSAF 1 “’“ %

9
s Y l]
' : ]
'a
} §
; s

NI

or

- Then, proceeds detailed irthe next classification before using the RAF

Moderate Canals (FITB = #15)

A In moderate difficulty caseshat only allow the insertion of a #15 file to working lendfinst
ensure coronal access, and these an instrument that allows the establishment of the
glidepath for the SAF:

A In straight canals a minimum of #20.02 preparation is requirésl#20 stainless steel ofi T\
hand file may be sufficienthjoweverthe PreSAF 2 rotary instrumen{see below)may be
useful in such cases as well

A In curved canals, or iganals in which a #20.02 gligaath is insufficient,use the PreSAF 2
rotary instrument(size #20.04{o establish the glidepath

A Note: the PreSAR2 mayand should be usednly k2
. . . . PreSAR2 it
in canals in whicta #1502 hand file can freely , ‘
reach working length, either as the FITB or aft
initial preparation of narrow canalsp to this size \ X
(see above)Few small pecking motions will alloy s
the PreSAF 2 file to reach wking length. \ !

b
§
$
!
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Remove any grossifp tissue if presentandverify the glidepath by manually inserting an SAF 1.5
mm to working length(see the "Manual Verificatiorthapterbelow).

PreSAR s 4 4 N\
Note:

The SAF 1.5mm is equal in size #28 file wherfully
compressed However,due to its threedimensional
structure,when it is inserteéhto cuved canalst may
be forced to slightly open, whicimeans thata #20.04
glidepath preparatioris required The recommendec
instrument for such cases is th&reSAF Z2rotary
instrument (sized #20.04), that has been tested
| enable themanual insertion othe SAF into curvec
canals, as well a® assure that it creates ndentinal
/ micro-cracks antbr canal transportation.

z N J

“e, “Wﬁ”WW
- -—

Easy Canals (FITB = #2830}

In straight easy canalsysuallyno additional apical preparation is required. Fjirstsure coronal
accessand if necessary funnel the orifice using theeSAF O%otary instrument. Themse a #20
instrument to check that it can freely reach working lengtBventhough in easycurvedcanals,
the SAFmay be able to reach working lengtfollowing a hand file size 202 alone,it will be
beneficial touse the PreSAF anstrument to create a easier andeliableglidepath

Once establishedjerify the glidepath by manudly insertingan SAF 1.5 mm to working lengtbee
the "Manual Verification" chapteoelow).

PreSAR2 ¥

i i
-
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2ARS /kFylftad oCL¢. x lopbo

Ensure coronal accessd make sure that a #35and file can freely
reach working lengthand that thegross pulp tssue has been removed
Follow to verify the glidepath by manually inserting SAEO mm to
working length as detailed below

Note that in canals that arESOsize #70 or more, the SAF 2.0 mm might
not be sufficientlycompressed inside the canals, and migbtiate even
when it is insidehe canaj as it does not bind wedinoughwith the walls

of the wider canal. In such cases, make sure to timitrotation speed of
the SAF by pulling the irrigation tube, and perform regular visue
inspections of the fileduring its operation, torule out mechanical

deformation. In those cases, only slight removal of dentin is expected, bt ,;ﬁ
this is usually beneficial, since preservation of sound denardssiable
goal in such cases
Operation parameters for the RrSARotary instruments
PreSAF OS PreSAF 1 PreSAF 2
= ety — b | - — — e
Recommended 600 500-600 500-600
speed (rpm):
Recommended
torque limit 15 1 1.5
(Ncm):
Special remarks: Gentle strokes  |A "Kiss and bind" atvorking length
Only in the A No more than & gentle strokes
coronal orifice2- |A Avoid severe apical curvatures
4 mm) A Irrigate copiously before and after
Lateral funneling
motions
Irrigate copiously
before and after
Clinical Guidelines Va3hnuary 2016 14
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Manual Verification of the Glidepath

Manual verification of the glid@ath is extrenely important when using the SAFhe verification

of the ability of the SAF t@each working lengtishould be dondefore attachingthe SARo the
handpiece head

EDTA lubricant.e.Glyde, RC prep, eter)aybe used when first introducing the SAF ithe canal

for glidepath verificationThe SAF shoulshly be inserted into the canabith a mildmanualforce,

using peckingmotiob 2 4 SY b2 a4l GOK gAYRAY3IE 2NI NROF GA2)

The manual verification has two roles

A. To confirm that theSAF can be inserted to working lengtBince the SAF has an asymmetrical
structure, the flexibility of its tipvaries in different directions. In narrow and curved canals,
certain circular positions ofhe SARwill allow itto penetrateall the way toworking length,
while in other positionsit might not, at this initial stage
If the SAF does not go to working length in the first manual verification attenmoil it out
from the canal until it unbinds from theanalwalls,realignit by 90 degrees rotabin and try to
re-insert it. Thigealignmentshifts the position of the SAF inside the casyadl may allow itto
go past the curvatureand all the way to working lengthusinga slightly differentcircular
position
Up to 4realignmentattempts may be rquired for this examinatiorg each with an unbound
SAF and with &90 degrees rotationThe goal i$o assure that the SAF can reach working
lengthin at least one ofthese positions If the SAF cannot reach working length in any of the
attempts, make surehat no residual pulp tissue prevent \ )’L‘//’
it from entering the canal, and if necessamgestablish the 1)
glidepath. \

Note that in narrow and curved canals, just the same a¢

the manual verification, duringits initial motorized

operation the SAF might noeach working length in every 1

inbound stroke. However, as long as it does so in som

the inbound strokes, eventually it will smoothen th
curvature and be able to reach working length at each
the pecking motiondlt is advised to observe the file dog

operation to assure the circular repositioning of the SAF, i

indicated by the rotation of the colored stripe on the rubb

stopper.

15 Re D\eﬁng\l OVA
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B. To examine the root canal's vertical axi¥he SAF should be operated
according to the vertical axis of the canaherwise it might bucklea
phenomenon whichmight (a) prevent it from reaching working length
and (b) inflict unnecessary stress on the file.

Insertthe SAF to working length, releag and inspect the direction of
the SAF's shanKheshankshould showthe direction of the vertical axis
with no interference from the margins of the access cavity \ A
Then, during the motorized operation of the SAF, make sure that th 1 '
pecking motions follow the vertical axisth no buckling |

Clinical Guidelines V@3Jknuary 2016 16
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Cleaning & Shaping with the SAF

1. Adjust the rubber stopper on the SAF to indicate the desired working length.

2.

4.

Please note Toverify the adequacy of the glidepath is recommended tonanually insert
the SAF to working length before proceedifsee the "Manual Verificatid' chapterabove.

Continuous irrigationshould be applied throughout the procedure. The choice of irrigant is at
the discretion of the dental professional operator. The recommended irrigant flow rate is
mL/min (new users may initially uselower flowrate). The use of NaOCI irrigant with the SAF
system is recommended, as tBARalsoinflicts sonic activation of this irrigant.

A power suction tip, preferably a surgical one, should be placed near the totatlzollect the
expectedcontinuous overflav of the irrigant.
Irrigation can be applied bie perisgltic irigation pump of thegivendevice.

A. The VATEA pump system
B. ¢KS 9y R2{ {kpinpayemm Y22 NJ

C. The EndoStatiomin motor-pump system

17 ReDentNOVA
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5. Attach the irrigation tubeto the SAFs irrigation barb, and then pullthe tube slightlyback
Stretching the irrigation tubéhat is connected tothe file helps to control the speed of the
file's rotation. Some rotation is requiredp repeatedlyshift the circular position of the file
when enteringthe canalbut excessive rotation will inflict unnecessary mechanical stress on
the file. The colored stripe on the SAF's rubber stoppeallows visualizingthe rotation and
estimate itsspeed.

Attaching the irrigation tube to the SAF irrigator

6. Insertthe SAF gently into the canal while operatimgmotor, and continue with lighpecking
motions Do not force the SAF apically. Tfils is not a penetrating tool as opposed to
common rotaryreciprocatinginstruments andattempting to force thefile to working length
when difficulty is encountered may result in buckling and damage to tlie.f
Working length will be reached during the SAF operation, uswatlyin 30 seconds of
operation.Move your hand in continuous shortand-out pecking motiosto prevent binding
of the file in the canal and to allow the file &hift its
circular position when enteringthe canal during every
outboundstroke of the pecking motion. View theolored
stripe on the rubber stopper to verify that the file indeel
rotates when disengaged from the canahd shifts to a
different position when it reenters the canal If it does not
rotate, check (a)if your outbound strokesreach far
enough coronally to allowhe file to unbind andotate; (b)
if the tube tension isot too tight; or (c)if there issome
malfunction of theclutch mechanism in thénandpiece
head that prevents it from rotating the SAF.

Clinical Guidelines V@3Jknuary 2016 18
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If resistance to insertioror inability to reach working length within the initia60seconds are

encountered- stop, remove the file and try thdollowing steps:

a) Make sure that the shaftubular part)of the SAF does not engage the access cavity walls;
thismayhappen in incisors or premolatisat present exceptionally small pulp chambers
[/ access cavities. If so, use a longer,$4Fmake sure it does not buckle (fold upon itself)
during operation Further ealargement of the access cavityusuallynot required.

b) Make sure your coronalanalpreparationhas beeradequately flaredy the PreSAF OS
rotary instrument

c) Reestablish the glidepativy usingthe PreSAF 2 rotary instrumentvhichat this point
may le able toremove gross pulp tissue remnanfiom the canal if present. Such
remnantsmaypreventthe advancement of the nopenetrating mesHike SAF.

d) Make sure that the length of the active part of the SAF is at least equivalent to the length
of the can&from its coronalorifice to working length.

e) Optionally use EDTA lubricanté.Glyde, R@rep, etc.) when introducing the file into the
canal.

Most of the dentin removal by the SAF &ccomplishedduring the first 2 minutes of
operation. The remainng 2 minutes of operation allow the agitated irrigant to thoroughly
clean the canal.

In extremely contaminated canalgxtremely convoluted canalsor canalswith persistent
bleeding, 12 additional minutes of operation may be required.

The advisedirrigation protocol for the SAFinstrumentation is a sequence of sodium
hypochlorite and EDT/ASuch combination allows to dissolve organic materials inside the canal
(pulp tissue, bacteria, etc.andto remove inorganic debriand smear layerResearch ha
shown that this techniqueof altering between sodium hypochlorite and EDWAyachieve a

high level of cleanliness and disinfection.

The following irrigation protocol is advised, although modifications are possible, at your
professional discretion:

a) Use NaO([sodium hypochlorite, Dakinsolution etc.)for the first 3 minutesof the SAF
operation. The sodium hypochlorite, which hatberwisea high surface tension, will be
carried mechanically by the SAF to working length, without pressure, to be contiguousl
refreshed in the apical area every-30 secondsThe SAF will not only irrigate the canal
with fresh, fully activesodium hypochlorite, but will also sonically agitate it, due to its
continuous 5,000 vibrationper-minute. Any clinicallyacceptablesfficientconcentration
of sodium hypochlorite may be used (2.5%, 5.75%, dtd9.advised not to use certain
commercial products that contain surfactants, that reduce the surface tension of the
irrigantand midnt not enable sufficient refreshment by the BA

b) Flush the canal with EDTgolution (17%) Disengagehe SAF from the candflush the
canal with EDTA solution t@move the remaining NaOCI. Leave the remaining EDTA
inside the canalandturn off the irrigation pump Operate the SAF for 30 secondsth
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vibration and pecking motionsyithout the continuous flow otthe NaOCI irrigantwith

only the EDTA in the canal. The SAF will push the EDTA into narrow areas and enable the
removal of debris and smear layer.

c) Use NaOCI again for 30 secondisrn onthe continuous flow from the irrigation pump
and operate the SAF inside the caf@a additional 30 secondsThis will flush out the
remaining EDTA and provide final irrigation of the canal, to affect any organic materials
and bacteria under aridr within the smear layer that werexposed by the EDTaktion

Deactivate Reactivate In extremely-
pump pump infected canals

continue 1-2
l l extra minutes

Continuous chemo-mechanical preparation by the SAF

Min. 0 1:00 2:00 3:00 3:30 4:00

d) Dry the canalsing sterilepaper points according to standard clinical procedure.

9. Gauge the apical region of the canakinga .02 taper gutta-percha cone or with NiTiand
files to confirm r@t canal enlargement:inal apical canal dimensions will typically b& 50
sizes larger than the initial apical sizeapical enlargement is less than desired, another 1
minute of work with the SAF may be appligohcluding the simultaneous irrigation

10. Canal shaping is now completand your preferred obturation method may be used.
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Obturation

Root canal obturationis an essential part of endodontic treatment. . Rotary NiTi
Traditional rotaryinstrumentpreparations create large and generally
round canal arsssections, whichare imposedby the shape of the
instruments rather than by the natural anatomy of the canafuich
round preparationsan often leave behind debrishich was actively
packed by the instruments into untreated "fins" and natural Obturation following rotary

ramifications. Consequently, such recesseannot be adequately  preparation of a flabval
obturated canal. Note unnatural

round shape and untreate
portion, packed with debri

The SAF System generates a maetural and complete three
dimensional cleaning and shaping of the canal systeWiken
prepared withthe SAF, the final canal shapes remain consistettt wi
the original canal shapeand crosssectiors. Typically, ihal apical
canal dimensions will be-2 1ISO sizes larger than the initial apical size
and maintain the canal'satural taper. a
For example, ithe initial apical size was #20, the final apicakss Obturation ofa SAF
likely to be #30#35. The canals will be thoroughly cleaned, shaped Prepared canal
and disinfectedwhile preservingheir natural (ound,oval, teardrop, (adapted from De Det
or other) crosssectional shapesconsistent with their natural ~ JEndod 2012)
morphologes.

Just as roundaperedfiles cainot follow the natural canal anatomyndustrial pre-shaped cone
obturation materials cannot match all of the natural and conservatiyelpared final canal
configurationsTherefore, to generate maximum benefit from the thrdenensional cleaning and
shaping offered by the SAF Systeinis important to keep in mind the need to create a more
thorough threedimensional sealing of the root canal systerbg usng one of the conventional
canal obturation techniques

To determine accurate final dimensignisis recommended to gauge the prepared canal using a
gutta-percha mastecone or a NiThandHile prior to obturation.

Note that after SAF preparatiothe apical portion of the canal wiipicallybe 2-3 ISO sizesider

than the original, but not necessaly round in crossection. Therefore, there is no need for
additional apical enlargement. If additional apical enlargement is still desired, further enlargement
can be achieved by using the same or laigAH2.0 mm if size#35 was reachedsome dentiss

who prefer a round apical preparation use a final touch withhand or rotary file for that
purpose Such use should be done with care, to avoid the possible negative consequences, such as
packing of debris or creation of dentinal miecoacks.

21 ReDentNOVA

Minimally Invasive Endodontics



SAFSYSTEM

The folbwing methods arecommonly usedfor the obturation of canals shaped with the SAF
System and should be applied in their conventionatianner. These methods are describbdlow

in headlines as typically useohd arenot detailed, as users should already begaainted with
them:

A. Lateral compaction The conventional common method of fitting a mast [
gutta-percha cone and adding accessory con#h obturation sealeywhilst
using a spreader tdaterally compact the cones and treate spacefor
additional cores

In oval canals, one should consideruse more than a single master cor
(two, and sometimes even three) in the oval crssstion. Such an additiona
master cone would usually be smaller than the main master cone, an. __
placement can help reduce ¢hchance foextrusionof the obturation material.

B. Warm vertical compaction A techniquethat can be excellent forthe three-dimensional
obturation of irregularly shaped canals created by the §Atlem (versus the generally round
shape and incompletely cleaned canals that are often created with conventional
rotary/reciprocatinginstrumentsor handfiles):

1) ClassicSelecta master guttgpercha cone to fit jusshort ofworking length seating and
searing itwith a heated pluggeto fill the apical regionand thenaddingsmall segments
of gutta-percha to bacKill the coronal portion.Backfilling ofthe coronal portion can
optionally beperformedwith an injectablewarm/softenedgutta-percha system.

2) Continuouswave technique Prefit the appropriate heat
carrier to the length and shape of the canal, insert gutta
percha with sealer to the apical region, applg
thermoplasticizing temperature (usuallg0C°C) for 23
seconds, sustain apical pressure for 10 secpadd usea
separation burs{30C°C) forl secand to remove the coronal
segmentA coldhandpluggeris usedo assurgroperlodging
of the apical mass and to assist in bditlkng with increments  warm vertcal compaction
of thermoplasticized guttgpercha

————_
—

3) Combination technique- modification for long-oval canals In oval caals, the
combination of thelateral compactionand warm compaction techniqugis advisedn
order to avoid excessive sealgutta perchaextrusion.Lateral cold compactiorwith a
NiTi spreadeis initially usedn the apical areagfollowed byvertical conpaction with a
hot plugger heated to 100C,followed byfurther compactionwith a cold handplugger.

C. Carrierbased obturation: A central solidcore carriersystemthat providesa simple and
consistent method for thre@limensional obturation following an SAF preparation.
Application of sealer, praeating the obturator ands slow insertion into the canavill result
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in extremely tacky, adhesivalphaphase guttaperchawith excellent flow characteristi¢s
whichwill provide excellent adaptation to theanal wallglue to the <l

initial clean and smootllentin surfaceof the SAF preparation.
CarrierBased obturatiol

D. Chloroformdipped customized master cone modificatioNVhen applied in oval or large
canals (>85), a chloroformdipped customized master cone may be initially prepased
used, with either cold lateral compaction or warm vertical compaction. The customized master
cone, which will have an imprint of the canal's apical portion on it, should be allowed to dry
and reharden before being used. Make sure that this methodciseptable in your country.

In this technique, it is possible ftaitially compressand flattenthe master cone in order to
give it an oval shape. The master cone to be used should redchr short of working length,
and be held by lockable tweezers, irder to keep it at a set vertical insertion path. The apical
end of the master conés dipped in chloroform for 2 secondenoughto softenthe outer
surfaceof the conebut leavung the core of the cone intact It should then immediately be
inserted into he root canal and pushed apicaliyth pecking motions all the watp working
length. Suchpecking motionwill also eliminate the interferencef potentialundercuts.The
cone should be immediately removed from the canal and held with the locked tweeaers
of the canal to allow it to dryThe chloroform will evaporatevithin 15 secondsand the master
conewill solidifywhile preseningthe imprint of the apical area of the car@h its surfaceThe
customized master cone shoulden be applied with sora sealer into its seat, followed by
either cold lateral compaction or warm vertical compaction.

"Ovalize" the master cone 2 sec I

\ - I

I

Chloroform Chloroform
Dip in chloroforng Insert into the canat
2 seconds pecking motions

The final imprint

| Mesial view

Allow to dry Used as SOLI
15 sec. customized

E— ‘. Master Cone B i
1/ uccal view
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E. BioCeramic sealerbased obturation Techniqueshat arebased orBioCeramic (BC) sealers or
other similarproducts,combinedwith a sngle obturation cone (gutta percha, oint, etc.)
have become popular in recent yeagich obturatiotechniquesbecame possibldue tothe
introduction of new materialsvhichare hydrophilic andhavethe ability tostronglyadhereto
dentin, while beirg highly biocompatibleThese techniques take advantage of thealers'
flowability to fit effectively intothe clean space created by the SAF instrumentation, following
the natural canal morphologyResearchhas shown the highevel of micro pustout bond
strength achieved by such obturation techniques following SAF instrument@emnar et al
Int Endod J, 2015)These sealers may be used in various techniques, as advised by their
manufacturerscombiningthe sealer, wittdesignated conesuch a8CGcowered gutta percha
cones Gpoints, etc

F. Any variationof the aforementionedobturation techniques or othersnay also be used

It is important to note thatother than the singlecone obturation technique, which is inadequate
when addressing irregular canahorphologies,all obturation techniquesenable proper sealing
following SAF preparationalthoughsome differences may be noticeabtiiring the obturation

procedure, including

1. Less noticeablétug-back"sensation as suclasensation isnore pronouncedn roundapical
preparations which will only existfter SAF preparation if the carfalapical region was
originally round in crossection. The SAF preparation does imoposea roundcrosssection
in the apical region andhtherfollows the natural anatmy of the canal.

2. Easier flow ofany obturation sealer, as well as easier insertion fpreaders andaccessory
gutta-perchacones due to thesmootherandcleanerroot canal surfaceachieved by the SAF
preparation.

3. The need to use @&ariable amount of acessorycones which couldeither be lessaccessory
cones(with a customized master cone&r more cones(with lateral compactionjhan usual
This is due tdhe thoroughremovalof debrisfrom finsandrecesses oflat-ovalcanals.

Note: The probabilityof causing micracracksin the radiculardentin during SAlRstrumentationis
much lower than when rotaryreciprocating instrumentationsystemsare used. Thigventually
implies a lower chance for obturatieelated fractures in SAtfeated roots. Neverthess, it is
advised toavoid applying excessive force while obturating
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Retreatment

The first step of any réreatment procedureis the removal of previousoot filling material to
allow for proper cleaning, disinfection, and obturation of the roctinal

Studies show thahe removal of guttapercha with commonlyused rotary, reciprocatingor hand
instruments is likely to leave remnants of guttperchaand sealerattached to the canal walls.

The use of theSAFafter any other retreatment instrument will improve the efficacyof gutta
perchdsealerremoval and leave significantly less root filling residnehe walls othe root canal.
This is especially important in curved canalspsecurvature limits thevisualevaluation of canal
wall cleanlinesseven when a microscope is used.

The following are twoexamplesof re-treatment using popular methods. This not intended to
be an altinclusive description of réreatment techniques. Note that all réreatment techniques
require the use of another strument to remove the bulk of guttgpercha prior to theuse ofSAF
and thatthe goal of retreatment is to remove all of the filling material without leaving residue,
while minimally widening the alreadyprepared root canal.

1. Method 1 (Shemesh et gl JOE2012 ¢ NiTi rotary instruments followed by SAFwithout
solvent
a. Use NiTi rotary retreatmentstruments(ProTapetProFile/other instrument¥to remove
the bulk of guttaperchawithout the use of any solvent
Irrigate the canal after each instrument Wi2 mL of NaOQ@P64%
c. Continue byusng SAF 2.0 mm for 1 miwithout irrigation, followed by 4 minwith
continuousNaOClI irrigatiorat a flow rate of 4 mL/min.

2. Method 2 (Abramovitz et al Int Endod J 201Zolomonov et al, JOE 2012 NiTi rotary
instrumentsfollowed by SARvith solvent

a. UseNiTirotary instrumentsto remove the bulk of guttgercha.

b. Use the SAF 2.0 mm for 1 nviith NaOCI irrigatiomt a flow rate of 4 mL/min.

c. Drythe canal, place 1 drop sélvent ¢hloroform) in the canaland operade the SAF again
for 1 min with the irrigation pump turned off Place another drop afolventin the canal
and use the SAF again for 1 min without irrigation and tleeran additional 30 seconds
with NaOCirrigation. Flush the canal with inL17% EDTANd use theSAF for another
30 seconds witlthe irrigationturned off. Finish with additional 1 min SAF operation with
continuous NaOCI irrigation.

Other methoddo remowe the bulk ofthe root canalfilling may also be used, followed by the SAF.
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Maintenance

A 1. Sterilization The SAF is providedon-sterile and must be sterilized
before use

a. TheSAFshouldbe autoclavedusinga calibratedsteam autoclave
As a new version of the SAFSARes') with more durableplastic
components was introduced in mi®015, the autoclawng
temperature depends on the directions on the package of the S/
Sterilization can either be carrieat a maximum temperature of
121°C(25C°F) for20 minutesor at a maximum temperature df34°C
(273F) for4-10 minutes //

/A Note: Make sure not to mix files from different batcheghat may vary in their temperature
resistance as those designed fdr21°C (250F)will be damaged if heated td. 34°C(273°F). Using
higher temperature settingghan the value indicated on the packagmay result in damage to
the plastic shank of the SAF.

b. Avoid using disinfection reagenisas some disinfection reagents might cause
deformation of the SAR@lastic partsThis also applies to certain types of chemiclaves.

c. Avoid placing the SAF in an ultrasoniath, that maynegativelyaffect its plastic parts.

d. Do notplace the SAF in glass bead sterilizems it may damage its plastic parts

A 2. Lubrication Lubricate and wipe thehandpiece headhfter each treatment

Lubrication should be done through tketable handpieceadapter. Make sure the lubrication
nozzle is welfiitted into the handpiece and spray foegeral seconds, until clear oil comes out
N of the other side of thehandpiecehead.Oil the RDT3 handpiece after every use

_Type
c‘;ﬂnedo‘

/3. lrrigation system maint@ance Irrigation fluids such as NaOCI may harm the electrical parts
of the endodontic motors and irrigation pump¥ATEAENdoStatiof , EndoStatiogini, €tc.).
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a. Always use &unnel (supplied) to fill the irrigation reservoaf the VATEA. The bottle of
the EndoStation and EndoStatiofni is detachableand shouldoe filled away from the
maindevice thus does not require a funnel

b. Avoid spillage of irrigation fluidswhile filling or emptying f spillage occus, wipe
immediately with a wet wipe, folload by a dry wipe.

2 9 n

- s ‘\‘ "
em : .

c. lIrrigation solutions, such d@daOClmay clog thdubesif they are of low quality or not
properly handled. Make sure teeplace the solution at the end of each day more
often if the NaOCI solution is of poor quality orystalizes In such casesit is
recommended to filter the NaOCI through a fine filtga@zeor paper filter) before use.

d. At the end of the work daysarefully empty theirrigant container through its filling
orifice and then filit with water. Flushwith water to emoveresidual irriganfrom the
container and tubing system:

1) VATEAByrunningthe pumpon 10 m/min for 2 minutes.
2) EndoStatiok and EndoStationni: By pressing the "Rins&gyfor 30 seconds.

Proper cleaning after the use of NaOCI is extremely impottemavoid crystallization
and cloggingof the tubesand connectors.

e. When storing thedevice disconnect the irrigation tube. In such a case, it is
recommended to draw air into the tubes before storage, to dry them.

4. Generalinstructions

a. Regularly inspetthe device and its parts for insulation defects and replace if necessary.
Assure clear air vents to avoid overheating.

b. Do not sharply bendhe electricalcordsof the micromotor, footswitch and power supply.
c. Do not drop or impact the devicer any ofits parts.

d. Do not disassemble thelevice in any caseq if a problem occurs, approach a
manufacturerauthorized technician.

e. Follow the "Instructions for Usethanuals for each device and accessories.

f. Do not lubricate theEndoStationor EndoStatiomini's micromotor or sterilize itby
autoclave orsubject it toanultrasonic cleaner.
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Troubleshooti NQhuring clinical operation

Difficulty in reaching working length

Under normal conditionsyvorking length should be reached during thirst 30 secondsof
operation. If you are unable to reach working lengtithin 60 semndsin any of the idbound
pecking strokesstop and follow these steps

1. Make sure that the shaft of the SAF does not engage the access cavity;vihits might
happen in incisors or premolatisat present exceptionally small pulp chambers and/or access
cavities. If so, useréSAF with a longer actiy®rtion and make sure it does not buckle. Further
enlargement of the access cavityusuallynot necessary.

2. Make sure that your coronabrifice preparation is adequately flared@and that you have an
unobstruded straight access to the canélsethe PreSAF O%otary instrumentif needed.

3. Verify the adequacy of the glideath by manuallyinserting the SARFo working length If the
SAF camot be inserted freely, realign the SAF, by rotating it by 90 degreemvithis not
engaged with the canal walls, and-irsertit into the canal. You may need to repeat this
realignment up to 4 times, and if this still does not alimsertingthe SAF to working length
re-establish the glideath usinghe Pre-SAF 2otary instrument

4. Make sure that the canal idear of gross pulp tissue remnants

5. Make sure that the length of the active part of the SAF is at least equivalent to the length of
the canal fronthe canalorifice to working length.

6. Do not attempt to force theSAFto working length Such attempts will result in buckling and
damage to the file.

7. Use EDTA lubricar(i.e. Glyde, R@®rep, etc.) and apply delicate-amd-out pecking motion
which should go far enough coronally, out of the cawadllow the file to rotde and change
its circular position and find theght path.
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File breakage & file separation

Unlike rotaryinstruments G KS  { llike design &llow it th gaially tear without separating
completely(seetop figure). This safety feature grelgtreduces the riskf file separation. If you
encounter frequent file breakages despite using the file in accordavitte its specifications
please check the following:

1. Make sure that the access cavity offers an unobstructed straight line access
to the canals.

2. Make sure your glidepath allows the SAF to reach working length freely.

3. Make sure to operate the SAF according to the vertical axis of the canal, and operate it in
pecking motions in the vertical axis onlyithout any brushing or circumferenél motions

Insufficiert glidepath, improper vertical axis operatiowr indirect acces$o the
canal may lead to buckling of the file (bottom figure) and subsequent file
damage.

4. Stretchor loosenthe irrigation tube connected to the file to control th@mount of rotation
required ¢ higherrotation speed may increase the risk of mechanical damageereas lack
of rotation may not allow the required circular repositioning of the file during the pecking
motions

5. Make sure tdubricate the RDThandpiece had after each uselack of proper lubrication
may increase the head torque values.

Excessive pressure andcreasedrotation speedwill create atorsional stress on the filand
should beavoided

6. In the rare case of complete file separation (chanc8.6%6 or lesaccording taca Solomonov
et al., J Conserv Dent, 2016se a Hedstim fileto remove the separated segmeritisusually
an easy procedure that does not require any additional removal of dentin, as opposed to
separated rotary or reciprocatgfile that is usuallgcrewed intathe dentin wall of the canal.
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