Kaur R et al. Irrigating Solutions.

Review Article

Irrigating Solutions in Pediatric Dentistry: Literature Review and
Update

Raj\ézvinder Kaut, Reetu Singh Kunal Sethl, Sunny Gar§ Saurav Miglar, Sunila
Vat

Department of Pedodontics and Preventive Denti$&#@P Dental College & Hospital,
Sirsa, Haryana’Bhojia Dental College & Hospital, Baddi, Solan, Hichal Pradesh,
3Department of Conservative Dentistry & Endodontit@D Dental College & Hospital,
Sirsa, Haryana, India’Oral & Maxillofacial Surgeon,”Conservative Dentistry
&Endodontics, Private Practitioner, Punjab, India

Abstract:
Successful root canal treatment is dependent on ithe

Corresponding Author: removal of microorganisms from the pulp and other

Dr. Rajwinder Kaur anatomical irregularities of the root canal systimough
_ chemo-mechanical instrumentation with the use |of
Senior Lecturer, instruments and irrigating solutions. Irrigants @amgment

mechanical debridement by flushing out debris, alssg
tissue, and disinfecting the root canal system.nGte
& Preventive Dentistry, debridement is especially needed for primary tesith
. complex internal anatomy and zones inaccessible | to

JCD Dental College & Hospit gebridement, such as accessory canals, ramificatimd

Sirsa, Haryana, India dentinal 'tubules that migh_t be missed by instrumm.

The choice of a cleanser in the pulpal therapyrohary

E-mail: dr.rajil68@gmail.con teeth should take into account the differences antbe

dentin substrata, and not be irritating to the guidal
tissues. The aim of this review article here iglistuss the

efficacy and other correlates of various root camajants
used in pediatric dentistry and provide an updatth w

Department of Pedodontics

Received: 23-03-2014

Revised: 18-04-2014 regard to recent advancements for the sterilizatdbn
infected root canals.
Accepted: 06-05-2014 Key words: Irrigating Solutior, Sodium Hypochlorit

This article may be cited as: KaBRr;, SinghR, SethiK, Garg S, Miglani S. Irrigating
Solutions in Pediatric Dentistry: Literature Reviand Update. J Adv Med Dent Scie
2014;2(2):104-115.

Introduction

Preservation of primary teeth is integralendodontic treatment. A clean root canal
for the harmonious development ofsystem along with a three-dimensional
occlusion, maintenance of arch lengthseal is the clinician’s path to success. The
optimum function of chewing and speechcontents of the root canal system are
and preservation of healthy oralremoved during the biomechanical
environment. Considering the fastpreparation. However, primary teeth have
development of caries in primary teeth,zones inaccessible to debridement, such as
and consequently the pulp damage due taccessory canals, ramifications, and
the pulpal tissue contamination by bacteriadentinal tubules. Therefore, it is
and their derived toxins, the endodonticimperative to use auxiliary solutions that
treatment can be necessdRpot canal promote disinfection of these areas,
preparation is a fundamental step inmainly because infected primary teeth can

Journal of Advanced Mediand Dental Sciences Reseajvtl. 2|lssue 2April-June 2014 104



Kaur R et al. Irrigating Solutions.

harbor micro-organisms inside thewould have invaded further into the
dentinal tubuled, in the same way dentinal tubules and lateral candls root
permanent teeth ddrrigation is presently canal treatment, cleaning is the removal of
the best method for lubrication, all contents of root canal system before
destruction of microbes, the removal ofand during shaping. Irrigation is presently
tissue remnants, and dentin debris duringhe best method for Ilubrication,
instrumentation. The simple act ofdestruction of microbes, the removal of
irrigation allows the flushes away loose,tissue remnants, and dentin debris during
necrotic, contaminated materials beforanstrumentation. The simple act of
that they are inadvertently pushed deepeirrigation allows the flushes away loose,
into the canal and apical tissues,necrotic, contaminated materials before
compromising the periapical tissue andthat they are inadvertently pushed deeper
permanent bud. In this context, the use ointo the canal and apical tissues,
cleansers in the irrigation process iscompromising the periapical tissue and
essentiaf. The choice of a cleanser in the permanent budn this context, the use of
pulpal therapy of primary teeth shouldcleansers in the irrigation process is
take into account the differences amongessentiaf.

the dentin substrata, and not be irritatinq .

to the periapical tissues. It is important to dgal quwrements of Root Canal
avoid harming the germ of the permanen phlgants” .

successor tooth because the physiologi .Brpad antllmlcroblal .spectrum :

root resorption allows the apical extrusion; " ngh efﬁc_acy against anaerok_nc ar_1d
of the cleanset. dEEChieva these facultative microorganisms organized in

properties various root canal irrigants argliofilms. : _ _
used either singly or with combination. 3. Ability to dissolve necrotic pulp tissue
The aim of this review article here is to€Mnants

discuss the efficacy and other correlates of* 'AA%I:?' t? |nact|vat(te ?r?d?ctoxm i ;
various root canal irrigants used Iin™" ity LOgEEy=1L the tormation of a

pediatric dentistry and provide an updatesrnear layer during instrumentation or to

with regard to recent advancements for th |s§olvte th_e |ﬁ.’[tel’ ortme_ It h?]S fotrrr]ned.
sterilization of infected root canals. b 4 yS emlcq y r)on (.)X'C when they cpme
in contact with vital tissues, noncaustic to

periodontal tissues, and with little
potential to cause an anaphylactic
| reaction.

Rationale for Using Root Canal
Irrigants

While various chemical and physica
irritants can cause irritation and evenSodium Hypochlorite

necrosis of the pulp, the most commonSodium Hypochlorite (NaOCI) have been
causes for pulpal inflammation (pulpitis) used separately or associated with other
are bacteria and/or their products enteringnedicines. NaOCI is a weak alkaline/ base
the pulp through a deep caries lesion or &hat acts on the albumin (remains of pulpal
leaking filling, e.g. an inflammatory tissue, foods and microorganisms),
reaction in the pulp starts long beforedenaturing them and turning them soluble
bacteria invade the pulp tissue. Thein water. Like soap, it facilitates the
inflammatory reaction is first initiated by removal of debris from the root canals
bacterial antigens interacting with theand, in spite of being a necrosis agent (to
local immune systefil Although no exact act on organic matter) it is little poisonous
data are available, it is likely that theor irritating to the live tissue. When
majority of bacteria in most primary root hypochlorous acid, a substance present in
canal infections are located in the mainNaOCI solution, comes in contact with
root canal, while a minority of the cells organic tissue it acts as a solvent and
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releases chlorine, which combines withendodontalis, and Prevotella intermedia
the protein amino group to form demonstrated high susceptibility to
chloramines. Hypochlorous acid (HOCI-) NaOCI, and all three species were killed
and hypochlorite ions (OCI-) lead to within 15s with all concentrations tested
amino acid degradation and hydrolysis. (0.5— 5%}§° The efficacy of NaOCI can be
The chloramination reaction betweenincreased by altering the pH, temperature
chlorine and the amino group (NH) formsand method of irrigation. The antibacterial
chloramines that interfere in cell properties and tissue-dissolving properties
metabolism. Chlorine (a strong oxidant)of 5.25% NaOCI| decrease when it is
has an antimicrobial action, inhibiting diluted®” A rise in temperature by 25°C
bacterial enzymes and leading to arnncreased NaOCI efficacy by a factor of
irreversible oxidation of SH groups 100 The capacity of a 1% NaOCI at
(sulphydryl group) of essential bacterial45°C to dissolve human dental pulps was
enzymes! Thus, the saponification, found to be equal to that of a 5.25%
amino  acid  neutralization,  and solution at 20°C? The use of ultrasonic
chloramination reactions that occur in theagitation increased the effectiveness of 5%
presence of microorganisms and organitéNaOCI in the apical third of the canal
tissue lead to the antimicrobial effect andwall. NaOCl has been criticized for its
tissue dissolution proce$sNaOCl is used unpleasant taste, relative toxicity, and its
in concentrations varying from 0.5% toinability to remove smear layét?
5.25%; it is a potent antimicrobial agent,Pashley et al compared the biological
and effectively dissolves pulpal remnantseffects of mild and strong NaOCI
and organic components of dentine. It issolutions and demonstrated greater
used both as an unbuffered solution at pHytotoxicity and caustic effects on healthy
11 in concentration 0.5- 5.25%, andtissue with 5.25% NaOCI than with 0.5%
buffered with bicarbonate buffer (pH 9.0)and 1% solution$’ Chang et al also
usually as a 0.5% solution (Dakin’s showed the relationship between the
solution)®? Contradicting  earlier concentration and  cytotoxicity  of
statements, Zehnder et'al.reported that NaOCI*® Therefore, it might be
buffering had little effect on tissue recommended to use 0.5-1% NaOCI for
dissolution, and Dakin’s solution was canal irrigation instead of the 5.25%
equally effective on decayed (necrotic)solution.
and fresh tissues. In addition, no .
differences were recorded for theChIorhemdmeGluconate :

. ) . - .~ CHX gluconate has been in use for a long
antibacterial properties of Dakin’s solution ; . : )

time in dentistry because of its

and an equivalent unbuffered hyIOOChloriteantimicrobial roperties, its substantivit
solution. NaOCI is best known for its Prop ’ 4

i . L . and its relatively low toxicity.lt has a
strong antibacterial activity; it kills . L . _
. . wide antimicrobial spectrum and s
bacteria very rapidly even at low

concentrations. Waltimo et 4l showed effective against both Gram-positive and

: . . .. Gram-negative bacteria as well as yeasts,
that the resistant microorganism, Candida , : . :

. , Lo while mycobacteria and bacterial spores
albicans, was killed in vitro in 30 s by

both 5% and 0.5% NaOCl whereasd™® resistant to CHX* 2> Chlorhexidine

concentrations 0.05% and 0.005% WerGluconate, currently used in endodontic

too weak to kill the yeast even after 24 h herapy, seems to act by adso_rbmg onto
) . the cell wall of the microorganisms and
of incubation. Recent laboratory

. . 7 causing leakage of the intracellular
experiments using three Gramnegative

. : : components. At low concentrations, small
anaerobic rods typically isolated from . .
: . . ... molecular weight substances will leak out,
primary apical periodontitis,

L especially potassium and phosphorus,
Porphyromonas gingivalis, P. resulting in a bacteriostatic effect. At high
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concentrations, chlorhexidine gluconateoffers a good alternative for root canal
has a bactericidal effect due to theirrigation with potent antimicrobial
precipitation and/or coagulation of theactivity. Future studies of CHX
cellular cytoplasm, probably caused bycombinations are needed to establish
cross-linking proteirfS. Although studies whether these could give additional
comparing the antibacterial effect ofadvantage in the fight against resistant
NaOCl and CHX have produced root canal microbes.
somewhat conflicting results, it seems tha
when used in identical concentrations
their antibacterial effect in the root cana
and in infected dentine is simil&?
Vahdaty et al evaluated in vitro the
antibacterialefficiency of 2% and 0.2% L .
for removal of the remaining organic

chlorhexidine, ~comparing them with components. Irrigation with 17% EDTA

NaOCl in the same concentratiofis. : . :
. . for one minute followed by a final rinse
These cleansers were used in the infected. .
ith  NaOCl is the most commonly

dentin tubules. The results indicated tha¥v

recommended method to remove the
both substances reduced the number o 3
D C smear layer’ Longer exposures can cause
bacteria in the superficial layers of the

. excessive removal of both peritubular and
dentin tubulesOncag et é.fl evaluated the .. bular dentif®  EDTA (17%,
antibacterial properties against

Do il o S naCg, S50 sk B 7 pes M1 any
296 CHX, and 0.2% CHX plus 0.2% y: P

cetrimide after 5 min and 48 h. The Z%fOr e_xtended {'me, .EDTA extracts
. L bacterial surface proteins by combining
CHX and Cetrexidin® were significantly .
. 3 ) with metal ions from the cell envelope,
more effective againdk faecalis. Gomes . .
5 N i = which can eventually lead to bacterial
et af” evaluated the antimicrobial activity

i .. - death. EDTA is an effective chelating
of the two formulations of Chlorhexidine gy A . .
o : agent, which is widely used in endodontic
Gluconate (liquid and gel) in three

F 5 .
concntaion (2%, 10% and 290, nl Pl ECTA reace wih_ the
of NaOCI (0.5%, 1.0%, 2.5%, 4.0%). The

C o L~ calcium chelates. It has been reported that
results showed that chlorhexidine in liquid i .
o . EDTA decalcified dentin to a depth of 20—
form eliminated bacterial cells more

. . 36 .
quickly than the chlorhexidine gel. Even 30 gg: ||r; 5ermlt?' Clthsgicr:]tlvetlr)]/ereinmoorvzsr:]ic
though all tested cleansers possesse(fn Y y g 9

e ) . . . component of the dentine. Therefore, by
antimicrobial activity, the time required to ,_ ... .. :

- . . . facilitating cleaning and removal of
eliminate the studied microorganisms.

depended on the concentration and of th'enfeCted tissue, EDTA contributes to the

élimination of bacteria in the root canal.
type of cleansers usedHX lacks the . 7 .
; . . " o Niu et af’ studied the ultrastructure on
tissue-dissolving ability, which is one of

. . ) canal walls after EDTA and combined
'the qbwous peneflts of NaOCI. While the EDTA plus NaOCI irrigation by scanning
in vitro studies have demonstrated the

antibacterial effect of CHX against E. electron microscopy. more.debrls was
. . removed by irrigation with EDTA
faecalis to be superior to that of NaOClI, .
oot . ) followed by NaOCI| than with EDTA
there are no in vivo studies yet available : :
. L alone. According to Saitet al. greater
that would confirm the better activity of .
) ) . ) .smear layer removal was found in the 1-
CHX against this resistant species also in

the infected root canal. Nevertheless, therg " EDTA imigation group than the 30-

s no doubt that CHX gluconate, in €€ OF 15-sec group$> Hariharan et &f
concentrations between 0.2% and’ 2%showed that EDTA when used as a root

tanal irrigant in primary teeth, it removed

Ethylenediamine tetraacetic  acid
l’(EDTA)

EDTA is a chelating agent used for the
removal of the inorganic portion of the
smear layer. NaOCI is an adjunct solution
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the smear layer but adversely affected th&0% citric acid, 10% sodium citrate, and
dentinal tubules. The similar type of 17% EDTA during immersions of 5, 10,

damage was also noted in permanent teednd 15 min on root canal dentine. Ten
studies but with 17% EDTA® The work percent citric acid was more effective than
by Marshall showed that there was al% citric acid, which was more effective
substantial difference in the microstructurethan EDTA. Hariharan et ‘&l conducted

of primary dentin as compared toan in vitro study to determine the efficacy
permanent dentin, substantial difference®f 5.25% NaOCI, 5.25 NaOCI| + 10%
with location, and the relatively common EDTA, 6% citric acid and 2%

occurrence of microcanals.These may chlorhexidine and saline (control) in
be the reasons for the occurrence ofemoving the smear layer in primary teeth
erosion in primary teeth. Pitoni et*al root canals after hand instrumentation.
compared EDTA and Citric acid solution They showed the superior efficacy of 6%
for smear layer removal in primary tooth citric acid than the other tested irrigants on
root canals. The authors concluded thatemoving the smear layer in primary teeth.
there is no statistically significant Both EDTA and citric acid can effectively

difference between 17% EDTA solutionremove the smear layer created during
and the 6% citric solution regarding smearcanal instrumentation. Although citric acid
layer removal efficiency. may also have an antibacterial effect, this
has not been compared with other root

g!ttr'lcac!g Iso b ot canal disinfecting agents in in vitro or in
itric acid can also be used for irrigation, i, "<t/ die<s

of the root canal to remove the smear
layer>*34* Concentrations ranging from MTAD
1% to 50% have been us&dThe use of BioPure MTAD has been introduced to
10% citric acid as final irrigation has dentistry as a final irrigant for smear layer
shown good results in smear layerremoval’® MTAD has been proved to be
removaf® and proven to be more effective in  eliminating  resistant
biocompatible than 17% EDTA-T and microorganisms and providing sustained
17% EDTA%“” Gutmann et & showed antimicrobial  activity’*>*  Minimal
that 10% citric acid was more effective inerosion of intra-radicular dentin has been
removing the smear layer from apicalreported after final canal irrigation with
root-end cavities than ultrasound. MTAD.”® Torabinejadet al. developed a
Yamaguchi et & compared the chelating irrigant with combined chelating and
and antibacterial properties of citric acidantibacterial propertieS. MTAD (a
and EDTA. Powdered dentine-resinmixture of tetracycline isomer, acid, and
mixture was found to be more soluble in adetergent, Biopure, Tulsa Dentsply, Tulsa
0.5, 1, and 2M citric acid solutions than inOK, USA) is a new product in the quest
a 0.5M EDTA solution. Citric acid for a better root canal irrigant, with a pH
solution showed antibacterial effects on allas low as 2.18% In their study, the above
12 root canal bacteria tested. Di Lenardauthors used this new irrigant, focusing on
et al and Scelza et®8l reported a minor the removal of smear layer, 48 extracted
or no difference in smear layer removalsingle-rooted teeth were prepared by using
with citric acid and 15% EDTA. The use passive stepback and rotary 0.04 taper
of 25% citric acid was found to be NiTi files. Distilled water or 5.25%
ineffective in eradication of biofims d¢  NaOCI was used for irrigation followed by
faecalis after 1, 5, and 10 mins of a 5mL irrigation with one of the
exposuré® In a recent study, Machado- following: sterile distilled water, 5.25%
Silveiro et al® measured the NaOCl, 17% EDTA, or MTAD. The
demineralization capability of 1% and results indicated that MTAD is an
effective solution for the removal of the
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smear layer and does not significantlythe citric acid may serve to remove the
change the structure of the dentinalsmear layer, allowing doxycycline to enter
tubules, when canals are first irrigatedthe dentinal tubules and exert an
with NaOCI, followed by a final rinse of antibacterial effect® The recently revised

MTAD.>* MTAD is an irrigant solution protocol for clinical use of MTAD advises

with ingredients capable of disinfecting an initial irrigation for 20 min with 1.3%

the dentin, removing the smear layer,NaOCI, followed by a 5-min final rinse

opening the dentinal tubules and allowingwith MTAD.>®

the antibacterial agents to penetrate th
entire root canal syster.

In another  study, the same groanzfj)rzo en peroxide was used for man
investigated the effect of various ydrogen p y

: . ears as an endodontic irrigant. H202 is a
concentrations of sodium NaOCI as an’ . . 2 :
) - L ... widely used biocide for disinfection and
intracanal irrigant before irrigation with

SIS sterilization®® It is a clear, colorless liquid
MTAD as a final rinse on the smear Iayer'that is used in a variety of concentrations
The results showed that MTAD removed. y

most of the smear layer when used aloner dentistry, ranging from 1% to 30%.
y 'SWhen combined with sodium hypochlorite

however, remnants of the organic. .
it creates effervescence, which was

component of the smear layer could IOethought to facilitate debris removal. H202
detected on the root canal walls. There

o . is active against viruses, bacteria, yeasts,
were no significant differences betweenan e Bbacterial spores. It has areater
the ability of 1.3%, 2.6%, and 5.25% pores. 9

NaOClI as root canal ifrigants and MTAD activity against Gram positive than Gram-

. : negative bacteria. H202 produces

as a final rinse to remove the smear layer, ; .
o hydroxyl free radicals (-OH), which attack
All combinations removed both the smear

: several cell components such as proteins
layer as well as the organic remnants

. 60 o .
Therefore, it seems to be reasonable to usaencI DNA.™ [mSaddition, the idea that

1.3% NaOC| during instrumentation peroxide acts as an oxidizing agent was
: ' extremely attractive to many dental
followed by MTAD to remove the smear - <<idlil f | hiah
layer Beltz et aP’” compared the tissue- P o coo0NalS. Unfortunately, at - hig
solubilizing action of MTAD, NaOCI, and concentrations, hydrogen peroxide is not

EDTA. MTAD solubilised dentine well, well tolerated in the body and might play a

) : role in the development of cervical
whereas organic pulp tissue was clearl¥ : i
. 5 esorption. There is not a great deal of
more unaffected by it. Nara et *l . .
. : . evidence supporting the use of hydrogen
compared the antimicrobial efficacy of 3% eroxide as an endodontic irricant
NaOCI, Biopure MTAD and Brazilian P gant.
ethanolic extract of propolis (EEP) againstMaleic acid
Enterococcus faecalis. Their studyMaleic acid is a mild organic acid used as
concluded that MTAD was more effective an acid conditioner in adhesive dentistry.
than 3% NaOCI| and propolis against E.Ballal et al. reported that final irrigation
Faecalis. Venkataram etalcompare the with 7% maleic acid for 1 min was more
effectiveness of chamomile efficient than 17% EDTA in the removal
hydroalcoholic extract, Biopure MTAD of smear layer from the apical third of the
and 2.5 % sodium hypochlorite (NaOCI) root canal syster?.
on removal of the smear layer in the FOOt~1orine dioxide

fr?rlatlﬁ ofﬁprlmaryfteﬁth. Th$y tconC|UdedChlorine dioxide has recently come under
at the etlicacy ot chamomile {0 Temove ., qjqeration as a possible root canal

i 0] . . .
meoi:rrea{ IayerbV\t/asl supe:clfor t_to Zti /(irngant. It is reported to be tuberculocidal,
a along, but less efiecive  thany,, ~tericidal, virucidal, and fungicidal.

MTAD mixture In the MTAD preparation, cporine dioxide can be more effective as

Other Irrigants
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a disinfectant when compared to sodiumMTAD, and Tetraclean® againstE
hypochlorite because HOCI faecalis biofilm showed that only 5.25%
(Hypochlorous acid) or OC(hypochlorite NaOCI could consistently disgregate and
ions), two effective components of sodiumremove the biofilm at every time interval.
hypochlorite, when come in contact with However, treatment with Tetraclean®
negatively charged bacterial cell wallcaused a high degree of biofilm
might be repelled as both are negativelydisgregation in every considered time
charged, thus causing less penetration andterval (5, 30, and 60 min at 20°C) as
absorption of the disinfectant into the compared with MTAD®

_m_embranes_, whereas _chlorlne d'ox.'deSmear clear

irrigant, exists as gas in water, which
enables it to permeate through bacteri
cell membranes and bring about its
destruction at a wide range of pH from 3
to 9% Brian D et al concluded that
chlorine dioxide is less cytotoxic as
compared to Sodium hypochlorfté.

esigned to remove the smear layer,

mearClear contains 17% EDTA solution
along with centrimide and additional
proprietary surfactants. These components
aid in the removal of inorganic matter left
in the canal during instrumentation. By

A . : removing the smearlayer and leaving the
Sodium hypochlorite reacts with naturaldentinal tubules clear of inorganic matter,

organic matter to produce trihalomethanesd more effective seal may be facilitated.

and haloacetic acids both of which 'S mearClear has been recently launched as

a”i”.‘a' carcinogens' and §u§pected humag 17% EDTA-based endodontic irrigant
carcinogens. Chlorine dioxide pmducescontaining cetrimide and  additional

It')ttlt? or dno J'[[rlraclpr.n?th?nets,tﬁnd r,{]aég? roprietary surfactants. This product is
etter-dentaldisintectant than Nal - pn6wn to have been evaluated in only one

Singh et al compared the dissolution. :

pt e 4 sodium N Vitro study with permanent teeth,
efficacy ot chiorifETGIOXITE and SOUWIM e compared the efficacy of different
hypochlorite on human pulp tissue. The

Yroot canal irrigants againgnterococcus
concluded that 5% Chlorine dioxide iSfaecalisbiofillrr:g Thesgaluthors founduthat

capable Qf dissolving human pulp tissueSmearCIear had greater efficacy than
but .SO(ggum hypochlorite  was more almost of them. These results may be
effective. attributed to the fact that SmearClear
Tetraclean contains cetrimide, which is a quaternary
Tetraclean is a mixture of doxycycline ammonium compound and a cationic
hyclate (at a lower concentration than indetergent that is effective against gram-
MTAD), an acid, and a detergeti’Itis  positive and gram-negative  micro-
recommended to be used as a final rinserganisms?

after root canal preparatih.lt is similar

to MTAD but with a reduced amount of Herbal Irrigants

doxycycline  (50mg/5ml instead of Triphala and Green tea polyphenols
150mg/5ml for MTAD), with  (GTP)

polypropylene glycol (a surfactant), citric Triphala is one of the well known Indian
acid, and cetrimide. This substance isAyurvedic herbal formulation consisting
supposedly capable of eliminating allof dried and powdered fruits of three
bacteria and smear layer from the roofmedicinal plants namely  Terminalia
canal system when used as a finaBellerica, Terminalia Chebula and
irrigation. It is able to eliminate Emblica Officinalis’® Triphala achieved
microorganisms and smear layer in100% killing of E faecalis at 6 min. This
dentinal tubules of infected root canalsmay be attributed to its formulatiowhich
with a final 5-min rinse. Comparison of contains three different medicinal plants in
antimicrobial efficacy of 5.25% NaOCI,
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equal proportions; in such formulations, concluded that Propolis and Morinda
different compoundsmay help enhance Citrifolia were effective against E. faecalis
the potency of the active compoundsin dentin on extracted teeth.Morinda
producing an additive or synergistic Citrifolia appears to be the first juice to be
effect’* Triphala contains fruits that are identified as a possible alternative to the
rich in citric acid, which may aid in use of NaOCI as an intracanal irrigant.
removal of the smear layer. The ) )
polyphenols found in Green tea are moré>€rman chamomileand teatreeoil
commonly known as flavanols or The ”German chamomile (Martharla
catechins. Green tea polyphenols havéecutitia I__.) has been used for centuries as
significant antioxidant, anticariogenic, an@ medicinal plant mostly for its anti-
anti-inflammatory, thermogenic, probiotic inflammatory, analgesic, anti-microbial,
and antimicrobial properties in numerous@ntispasmic and sedative properties.
human, animal and in vitro studi&sJt German chamomile, in particular, is the
can be used as an effective antiplaquéOSt commonly us_ed. variety..Te.a tree oll
angent because of its antioxidant(Melaleuca alternlf_olla) as it is more
properties and it can effectively inhibit the commonly known, is a native Australian
biofilm formation’® An in vitro study Plant with many properties such as being
conducted to evaluate the antimicrobia/@n antiseptic, an antifungal agent and a
efficacy of Triphala, GTPs, MTAD, and mild solvent: Tea tree oil's major active
5% Sodium Hypochlorite against Ecomponent IS terplnen-.4-ol(typ|cal'ly 30-
faecalis biofilm formed on tooth substrate#0%). This compound is responsible for
showed maximum antibacterial activity 'S  antibacterial and  antifungal
with NaOCI and statistically significant properties’. : _

antibacterial activity with Triphala, GTPs In order to avoid the undesirable effects of

and MTAD? NaOCl, an SEM study was conducted
using two medicinal plants i.e german
Morinda Citrifolia (NONI) chamomile extract and tea tree oil which

Morinda Citrifolia commercially known as might disinfect the root canal system with
Noni, is indigenous to tropical countriesless toxicity when used as irrigants. It was
and is considered as and is indigenous tooncluded that the efficacy of chamomile
tropical countries and is considered as ato remove smear layer was superior to
important folk medicine. Its juice has aNaOCI| alone but less than NaOCI
broad range of therapeutic effectscombined with EDTA?

including antibacterial, anti-inflammatory,
antiviral,  antitumor,  antihelmenthic,
analgesic, hypotensive, anti-inflammatory
and immune enhancing effects. An invitro
study compared the effectiveness of MC
with NaOCl and CHX to remove the
smear layer from the root canal walls of
instrumented teeth. It was concluded tha
the efficacy of Morinda Citrifolia was
similar to NaOCI in conjunction with
EDTA as an intracanal irrigant. The
antimicrobial activity of 2% CHX gel
propolis, Morinda Citrifolia juice and
Ca(OH)2 has been compared on E.faecali
infected root canal dentin at two different
depths and three intervals. It was

Conclusion
During instrumentation canals should be
irrigated using copious amounts of the
aOCl solution. Once the shaping
rocedure is completed, canals can be
thoroughly rinsed using aqueous EDTA or
itric acid. Generally each canal is rinsed
or at least 1 min using 5 to 10 ml of the
chelator irrigant. After the smear layer
removal procedure, a final rinse with an
antiseptic solution appears beneficial.
Chlorhexidine appears to be the most
romising agent for use as a final irrigant
in this situation. It has an affinity for
dental hard tissues and, once bound to a
surface, it has prolonged antimicrobial
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activity, a

phenomenon

substantivity. After the introduction of
MTAD irrigant, newer irrigating regimen
followed was initial rinse with 1.3 %
NaOCI for 20 min and followed by final 12.Mcdonnell G, Russell D. Antiseptics

rinse with MTAD for 5 min.
research on irrigants needs to focus on

Future

finding a single irrigant that has tissue

dissolving capacity, smear layer removall3.Zehnder M, Kosicki

property, and antibacterial efficacy.
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