¥ I_]Jl.lﬂgj!lﬁ International FJournal of Bealth Sciences and Regearch

www.ijhsr.org

ISSN: 2249-9571

Original Research Article

An In vitro Metallurgical Microscopic Analysis to
Evaluate the Prevention of an Orange Brown
Precipitate Formed in Root Canal Space by the
Combination Between 5.25% Sodium Hypochlorite
and 2% Chlorhexidine

Dr.Radhika Bhandary', Dr. Aftab Damda?, Dr. Swathi Amin®,
Dr. Rajaram Naik®

'Post graduate student, “Professor and Guide, *Reader, “Senior Prof & Head of the Department,
Department of Conservative Dentistry and Endodontics, A.J.Institute of Dental Sciences, Mangalore-575004

Corresponding Author: Dr. Radhika Bhandary

Received: 30/01/2017 Revised: 21/02/2017 Accepted: 27/02/2017

ABSTRACT

Aim: The aim of this study was to evaluate the precipitate and its thickness formed by interaction
between 5.25% sodium hypochlorite and 2% chlorhexidine and its prevention by using 18% etidronic
acid and 99% absolute alcohol.

Methodology: 30 single rooted human extracted teeth were used. Following cleaning and shaping, all
teeth were decoronated and divided into one 3 groups with 10 teeth in each group. All canals of teeth
were irrigated with 5.25% sodium hypochlorite and 2% chlorhexidine. As control Group, in group A
saline was used as intermediate flush. In experimental groups, group B and group C, 18% etidronic
acid and 99% absolute alcohol was wused as an intermediate flushes respectively.
Statistical Analysis:- one way variance of analysis and Tukey's test was used.

Results: Group A and B samples showed significant concentration of precipitate respectively. Group
C showed less evidence of precipitate.

Conclusion: Within the limitation of this study, it was observed that 99% absolute alcohol had better
efficacy in the prevention of orange brown precipitate when compared to 18%etidronic acid.
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[2.3]

INTRODUCTION

The prime etiology for vital soft
tissue necrosis and inflammatory differences
of apical region at the root vertex are
microorganisms. ™ Enterococci which
occur as single, or in pairs are facultative
anaerobes that harbours the potential to
populate with or without the presence of
oxygen and possesses an increased
resistance  towards irrigating  agents
exhibiting high potential to reverse back in

the canal after irrigation procedure.
Thus various irrigating solutions that are
used, are recommended in definitive
sequence in order to eradicate bacteria and
achieve optimum and safe irrigation.

During mechanical and rotary
instrumentation of the canal, irrigants that
are used, play a notable task in the
successful disinfection. ! In higher range
of concentrations, sodium hypochlorite
suspensions are less biocompatible causing
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periapical inflammation. ™ A layer of
smear adheres to the dentinal wall during
mechanical ~ debridement  in  lower
concentrations of sodium hypochlorite,
where it is less potent against specific
- - [11-13]

microorganisms. It cannot be used as a
final irrigant since it causes erosion of the
dentinal wall and thus as a final irrigant, 2%
chlorhexidine should be used due to its low
grade toxicity. 7]

When sodium hypochlorite merges with
chlorhexidine, an orange brown indissoluble
precipitate is formed. "' The concern is that
the removal of this precipitate completely
using irrigating solutions is impossible since
it might attach to the surface of root and
slowly leak into periapical tissues but can be
prevented if irrigating solutions are used in
proper sequential manner using syringes
with metal needles with adequate tip
diameters. ¥ Also the sealing of an
obturating material of root canal with resin
sealer might affect were hybrid layer is
required. %!

Etidronic acid is a chelating agent
which is pharmacologically observed to
reduce osteoclastic activity which prevents
bone resorption * whereas absolute
alcohol act as a volatile agent that
completely provides a dry and clean
dentinal surface and enhances better
penetration of sealer. ("]

In this study an upheaval of optical
microscopy, with a metallurgical
microscope which guides at micron and
submicroscopy level is used. The intention
of the this study was to evaluate the orange
brown precipitate and its thickness with
prevention of a orange brown precipitate
formed in root canal space by the combining
5.25% sodium hypochlorite and 2%
chlorhexidine. An invitro metallurgical
microscopic analysis.

MATERIALS AND METHODS
30 single rooted human extracted
teeth were selected. The external surfaces of

(DENTSPLY TULSA, DENTAL
SPECIALITIES) were used for coronal
flaring .The working length was determined
with 10#k file (DENTSPLY TULSA,
DENTAL SPECIALITIES) proposed into
the canal until tip of the file was visible at
the apical foramen and 0.5 mm was
reduced. The ends of the single rooted
extracted tooth specimens were mounted in
plaster. This prevented the leaking of the
irrigants beyond the apex and enhanced ease
of handling during the instrumentation. The
root canals of all the experimental groups
were instrumented with stainless steel 10# k
file to #60k file (DENTSPLY TULSA,
DENTAL SPECIALITIES) using step back
technique during instrumentation. The
canals were irrigated using 1ml of 5.25%
NaOCl (REACHEM LABORATORY
CHEMICALS PVT. LTD, CHENNAI), 2
mm from the working length using 27 gauge
hypodermic needle. Decoronation of all the
teeth at the cemento enamel junction was
done.
INHIBITION OF ETIDRONIC ACID
AND ABSOLUTE ALCHOHOL

30 specimens were then randomly
divided into one control and two
experimental groups, 10 teeth in each group.
In group A(control group), canals were
irrigated using 17% EDTA
(DENTSPLY/MAILLEFER,
BALLAIGUES, SWITZERLAND) and 5ml
of 5.25% NaOCl (REACHEM
LABORATORY CHEMICALS PVT.
LTD,CHENNAI) followed by 5ml of saline
and 5ml of 2% chlorhexidine (CALYPSO,
SEPTODONT, INDIA). In group B and C
(Experimental groups), 5 ml of 17%
etidronic acid (TOKYO CHEMICAL
INDUSTRY CO. LTD, JAPAN) and 5ml of
99.9%  absolute alcohol (HONYON
INTERNATIONAL,INC.,CHINA) were
used as intermediate flushes between 5.25%
sodium hypochlorite (REACHEM
LABORATORY CHEMICALS PVT. LTD,
CHENNAI) and 2%  chlorhexidine

all 30 specimens were cleaned and stored in (CALYPSO, SEPTODONT, INDIA)
0.9% saline. Gates Glidden drills #2 and #3 respectively. The canals were dried
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immediately with sterile paper points to
ensure complete dryness

STATISTICAL ANALYSIS
Evaluation of the coronal, middle and apical
third of each canal using metallurgical
microscope

All the teeth were then sectioned
longitudinally, followed by a transverse
section since the precipitate thickness was
measured from its outer surface to inner

dentinal wall at uniplanar level. Since the
surface of all the sectioned roots were
smooth, etching of the surfaces before
placing under metallurgical examination
was not required. The sections were then
examined under metallurgic microscope at
50x magnification and with a light
microscope of 40x magnification using
"Ziess" computer software program. The
root samples were measured at the coronal,
middle and apical third levels

Figure 1: Metallurgical microscopic examination at 100x (la) Thickness of precipitate at the coronal third is more compared to the (Ib)

middle third (Ic) and apical third and also at 50x (Id) Thickness of precipitate at the coronal third is more compared to the (le) middle third
(If) and apical third.

Table 1: Mean thickness of precipitate at the coronal,middle and apical third for all groups and p values (ANOVA test).
Class N Mean Std. Deviation F p
Coronal Absolute alcohol 10 818.064 125.408

Etidronate 10 864.290 127.504

Precipitate 10 997.401 80.966 6.748 .004
Middle Absolute alcohol 10 744774 113.888

Etidronate 10 802.419 92.859

Precipitate 10 874.311 92.859 4.182 .026
Apical Absolute alcohol 10 399.075 118.534

Etidronate 10 499.286 72.180

Precipitate 10 555.323 118.248 5.655 .009

Table 2: Multiple comparison of mean difference between RESULTS

coronal,middle and apical thirds for all groups with p
values(tukey's test

An optical metallurgic microscopic

Group (i) class | () class z/ilffi?ence P examination at 50X and 40X was used to

() determine the thickness of the precipitate at

Absolute alcohol | Coronal | Middle | 73.290 .369 coronal, middle and apica] third of the

Apical 418.989 .000 . Th I f .

Middle | Apical | 345.699 500 canal. e mean values of specimens

Etidronate Coronal | Middle | 61.871 364 revealed orange brown precipitate formed
Apical 365.004 .000 : H H

Viddie | Apical | 303133 000 by the _ Interaction betwet_en_ sodium

Precipitate Coronal | Middle | 123.090 025 hypochlorite and chlorhexidine. The

e ﬁg:gz: gigggg ggg precipitate was seen settled on all surfaces

) ) of the canals in GROUP A whereas the
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distribution of the precipitate was more
sparse in GROUP B. GROUP C had no
confirmation of precipitate deposition
(Figurel). The evidence of the precipitate
deposited was maximum at the coronal third
in GROUP A compared to the coronal and
middle thirds of GROUP B and GROUP C.
The mean thickness was more at the
middle(p=0.02) and coronal third(p=0.004)
of all groups and least at the apical
third.(Table 1)

The obtained readings were analyzed
using one way variance of analysis and
Tukey’s test.(Table 1 and 2). Analysis of
variance disclosed a significant and major
difference was seen between GROUP A and
GROUP C (p=0.000) at the apical third.
However no much remarkable difference
was seen between GROUP A and GROUP
B at coronal and middle third(p=0.369).

DISCUSSION

Sodium hypochlorite is one of the
effective and commonly used irrigant,
having tissue dissolving properties with
antimicrobial efficacy, although it has the
potential to damage the periapical tissue if
its extruded from the apex. [
Chlorhexidine is a cationic bisguanide
which is known for its broad spectrum
antimicrobial substantivity and low grade
toxicity with no tissue dissolving properties.
(231 Thus, chlorhexidine cannot be used alone
as an irrigant and is supplemented to
NaOCI. 4 The biochemical mechanism of
sodium hypochlorite is justified by its
saponification and amino acid reactions. **
When sodium hypochlorite is used as an
irrigant followed by chlorhexidine(where
chlorhexidine is a dicationic acid (pH 5.5-6)
that donates protons to sodium hypochlorite,
which is alkaline in nature (pH 7-9) and can
accept protons from chlorhexidine) an acid-
base reaction takes place. This leads to
evolution of an insoluble substance referred
to as ‘precipitate’. 251

The insoluble precipitate which is
formed when sodium hypochlorite is
merged with chlorhexidine is an orange

brownish  precipitate  which  arises
significance as it causes discoloration of
dentinal structures and also affects the
patency of the dentinal tubules by
obliterating them. ! In this study, it was
observed that when 5.25% sodium
hypochlorite was interacted with 2%
chlorhexidine, a thick brownish precipitate
was formed in the canals. There was no
much change seen in the remaining of
debris caused by mechanical
instrumentation although, the remnant of
this precipitate gives potential concerns with
leaking of this precipitate into the
surrounding  tissues. It has  been
demonstrated by various authors in several
studies ?°%11% that the formed precipitate
contained parachloroaniline (PCA) which
causes toxicity in human beings leading in
cyanosis and methemoglobinomia. On the
contrary, in a recent study by Ekim Onur
Orban et al. ®% it was reported that the
interaction between sodium hypochlorite
and chlorhexidine leads to the formation of
brown precipitate, however it does not
contain  parachloroaniline (PCA) (by
performing non destructive methods such as
1H-NMR, HPLC, GC and TLC) and that
mass spectrometry may not be a proper
method to reveal the presence of
Parachloroaniline (PCA) from the reaction
of sodium hypochlorite and chlorhexidine.
In the current study however, the
analysis of the precipitate formed and its
thickness was done by examining the root
canals at coronal, middle and apical third
using an optical metallurgic microscope and
the efficacy in the removal of the precipitate
by 18% etidronic acid and 99% absolute
alcohol wused as intermediate irrigants
between 5.25% sodium hypochlorite and
2% chlorhexidine was inspected. According
to several studies, *3¥ etidronic acid is a
weak chelating agent that encounters less
dentin surface, than other commonly used
chelators as EDTA which avails 300
seconds to completely disrupt and remove
the smear layer. The mechanism of etidronic
acid pharmacologically can be explained by
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the bone resorption/formation  which
remains in equilibrium toward the formation
side and hence makes bone stronger and on
the long run, it prevents bone calcification,
thus known for its remedy in Paget's disease
and osteoporosis.

In the present study, the group with
18% etidronic acid (group B) had showed
better efficacy in preventing the formation
of the brown precipitate in comparison with
group A. Absolute alcohol which was used
as an intermediate irrigant in group C had
shown significant efficiency (p=0.000) in
the removal of precipitate as compared to
group B in the apical third was seen.
Absolute alcohol lowers the dentinal surface
tension and being volatile in nature it
evaporates completely and provides a dry
and clean dentinal surface enhancing better
penetration of sealers allowing the irrigating
solutions to flow into the unimpeded entire
length of the root canal and into various
intricacies that exist in root canal system. B°
Moorer et al. B® reported that the
mechanism of action of alcohols as a
disinfectant are coagulation of proteins,
dehydration of cells and disruption of
membrane. Since the diffusion of water into
cell membrane is more easier, 100%
absolute alcohol completely denatures the
external cell membrane proteins. "' On
metallurgical examination, Group C had
very less amount of precipitate at the apical
third compared to group B. (fig.1) A similar
study by Shashikala Krishnamurthy and
Sunu Sudhakaran et al. ™ has also cited
that the formation of the precipitate can be
prevented by using absolute alcohol as
intermediate flush.

The measurements of the thickness
of this brown precipitate auguring at
coronal, middle and apical aspect of root
canals were accurately noted using an
innovation of optical microscopy, that is
optical metallurgical microscope with bright
field illumination having extra wide
eyepiece of 10x with 4x,10x ,20x and 40x
magnification with or without a 50x and
100x, 1000x infinite plan with achromatic

objectives, and color filters (part no.IM
3000) and has revealed subjective
differences in the morphology of the root
surface showing maximum thickness at the
coronal level compared to middle and apical
third (fig.1). This may be observed, since
various anatomic constraints of teeth
provide a hindrance for irrigation at the
apical aspect due to which there was more
concentration of precipitate at the coronal
and middle third.

Thus, 99% absolute alcohol and 18%
etidronic acid can be advised to be used as
intermediate irrigants between sodium
hypochlorite and chlorhexidine in order to
prevent the formation of brown precipitate
however it is seen that absolute alcohol has
a better efficacy in the removal of brown
precipitate as compared to etidronic acid.

CONCLUSION

Within the limitations of this study, 18%
etidronic acid and 99% absolute alcohol
showed comparable prevention of the
orange brown precipitate to each other at the
coronal, middle and apical third. However
the best prevention of orange brown
precipitate is provided by 99% absolute
alcohol. Still further research with more
number of samples along with different
techniques would be helpful.

ACKNOWLEDGMENT
Contributors  of  this  study  sincerely
acknowledge the efforts taken by Dr.

Jaggannath Nayak (Head of Department,
Department of Mettalosurgical and Metallic
engineering, NITK Surathkal, Karnataka) and
Mr.M.S.Ramachandra (Laboratory Incharge,
Department of Mettalosurgical and Metallic
engineering, NITK Surathkal,Karnataka) and
Dr. M.S. Kotian (Statistitian).

Financial Support and Sponsorship: Nil.
Conflicts Of Interest
There are no conflicts of interest.

REFERENCES
1. Kakehashi S, Stanley HR, Fitzgerald
RJ. The effects of surgical exposures of
dental pulps in germ-free and

International Journal of Health Sciences & Research (www.ijhsr.org) 171
Vol.7; Issue: 3; March 2017



Radhika Bhandary et al. An Invitro Metallurgical Microscopic Analysis to Evaluate The Prevention of an
Orange Brown Precipitate Formed in Root Canal Space by the Combination Between 5.25% Sodium
Hypochlorite and 2% Chlorhexidine

10.

11.

12.

conventional laboratory rats. Oral Surg
Oral Med Oral Pathol 1965;20:340 9.
Gilmore MS. The Enterococci:
pathogenesis, molecular biology, and
antibiotic resistance. Washington: ASM
Press, 2002.

Orcas IN, Siqueiros JF, Santos KRN.
Association of Enterococcus faecalis
with different forms of periradicular
diseases. J Endod 2004;30:315-20.
Magro MG, Kuga MC, Aranda-garcia
AJ et al, Effectiveness of several
solutions to prevent the formation of
precipitate due to its interaction between
sodium hypochlorite and chlorhexidine
and its effect on bond strength of an
epoxy-based  sealer. International
Endodontic Journal.2015;48; 478-483
Cathro P. The importance of irrigation
in endodontics. Contemp Endod 2004;
1:3-7.

Loel DA. Use of acid cleanser in
endodontic therapy. J Am Dent Assoc
1975;90:148-51.

Scelza MF, Pierro V, Scelza P, et al.
Effect of three different time periods of
irrigation with EDTA-T, EDTA, and
citric acid on smear layer removal. Oral
Surg Oral Med Oral Pathol Oral Radiol
Endod 2004;98:499-503.

Torabinejad M, Handysides R, Khademi
AA, et al. Clinical implications of the
smear layer in endodontics: a review.
Oral Surg Oral Med Oral Pathol Oral
Radiol Ended 2002;94:658—66.
Wayman BE, Kopp WM, Pinero GJ, et
al. Citric and lactic acids as root canal
irrigants ‘‘in vitro’’. J Endod 1979;5:
258-65

Krishnamurthy S, Sudhakaran S.

Evaluation and prevention of the
precipitate  formed on interaction
between sodium hypochlorite and

chlorhexidine. J Endod 2010;36:1154-7.
Kuruvilla JR, Kamath MP.
Antimicrobial activity of 2.5% sodium
hypochlorite and 0.2% chlorhexidine
gluconate separately and combined, as
endodontic irrigants. J Endod 1998;24:
472-6.

Available at:
http://www.who.int/ipcs/publications/ci

13

14.

15.

16.

17.

18.

19.

20.

21.

. De-Deus G, Zehnder M, Reis C, Fidel
S, Fidel RA, Galan J Jr, et al
Longitudinal co-site optical microscopy
study on the chelating ability of
etidronate and EDTA using a
comparative single-tooth model. J
Endod. 2008;34:71-5.

Estrela C, Estrela CR, Barbin EL, Span6
JC, Marchesan MA, Pécora JD.
Mechanism of action of sodium
hypochlorite. Braz  Dent J. 2002;13:
113-117.

Siqueira JF, Jr, Batista MM, Fraga RC,
de Uzeda M. Antibacterial effects of
endodontic irrigants on black-pigmented
gram-negative anaerobes and facultative
bacteria. J Endod. 1998;24:414-416.
Leonardo MR, Tanomaru Filho M,
Silva LA, Nelson Filho P, Bonifacio
KC, Ito 1Y. In vivo antimicrobial
activity of 2% chlorhexidine used as a
root canal irrigating  solution. J
Endod. 1999;25:167-171.

Dametto FR, Ferraz CC, Gomes BP,
Zaia AA, Teixeira FB, de Souza-Filho
FJ. In vitro assessment of the immediate
and prolonged antimicrobial action of
chlorhexidine gel as an endodontic

irrigant against Enterococcus
faecalis. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2005;99:
768-772.

Okino LA, Siqueira EL, Santos M, et al.
Dissolution of pulp tissue by aqueous
solution of chlorhexidine digluconate
and chlorhexidine digluconate gel. Int
Endod J 2004;37:38-41.
Vivacqua-Gomes N, Ferraz CC, Gomes
BP, et al. Influence of irrigants on
coronal microleakage of laterally
condensed gutta-percha root fillings. Int
Endod J 2002; 35:791-5.

Hemant Kumar  Yadav,'A. P.
Tikku,? Anil Chandra,? Rakesh Kumar
Yadav,? and Devendra Kumar Patel et al
,Efficacy of etidronic acid, BioPure
MTAD and SmearClear in removing
calcium ions from the root canal: An in
vitro study. Eur J Dent. 2015 Oct-Dec;
9(4): 523-528

Edgar Shafer et al, Root canal irrigation.
Endo 2007;1(1);11-27.

cad/en/cicad48.pdf. Accessed July 2007 22. Ehrich DG, Brian JD, Walker WA.
Sodium hypochlorite accident:
International Journal of Health Sciences & Research (www.ijhsr.org) 172

Vol.7; Issue: 3; March 2017


http://www.ncbi.nlm.nih.gov/pubmed/?term=Yadav%20HK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tikku%20AP%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tikku%20AP%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tikku%20AP%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chandra%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yadav%20RK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yadav%20RK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yadav%20RK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20DK%5Bauth%5D

Radhika Bhandary et al. An Invitro Metallurgical Microscopic Analysis to Evaluate The Prevention of an
Orange Brown Precipitate Formed in Root Canal Space by the Combination Between 5.25% Sodium
Hypochlorite and 2% Chlorhexidine

23.

24,

25.

26.

27.

28.

29.

inadvertent injection into the maxillary
sinus. J Endod 1993;19:180-2.

Brenda P. F. A. Gomesl, Morgana E.
Vianna2, Alexandre A. Zaial, José
Flavio A. Almeidal, Francisco J.
Souza-Filhol, Caio C. R. Ferra.
Chlorhexidine in  Endodontics. -
Brazilian Dental Journal (2013); 24(2):
89-102

Ramta Bansal, Aditya Jain ,Sunandan
Mittal, Tarun Kumar, Neerja Jindal,
Dilpreet  Kaur.  Comparison  Of
Antibacterial Efficiency Of MTAD,
NaOCl and Chlorhexidine against E.
faecalis. IOSR Journal of Dental and
Medical Sciences (IOSR-JDMS) Mar.-
Apr. 2013;Volume 5, Issue 3;47-53.
Agrawal Vineet S, Rajesh M, Sonali K
and Mukesh P. A Contemporary
Overview of Endodontic Irrigants-A
Review. J Dent App.2014;1(6):105-115.
Nowicki JB, Sem DS. An in vitro
spectroscopic analysis to determine the
chemical composition of the precipitate
formed by mixing sodium hypochlorite
and chlorhexidine. J Endod 2011;37:
983-8.

Anil Ricchawal, Vathsalya Shetty et al.
Evaluation of the Interaction between

Sodium Hypochlorite and
Chlorhexidine used as Root Canal
Irrigants: An In-Vitro

Stereomicroscopic Study. International
Journal of Scientific Study. May 2015;
Vol 2(3);160-1

Bui.TB, Baumgartner JC, Mitchelle JC
et al. Evaluation of the Interaction
between Sodium Hypochlorite and
Chlorhexidine Gluconate and its Effect
on Root Dentin. J Endod 2008;34:181—
185

Basrani BR, Manek S, Mathers D,
Fillery E, Sodhi RNS. Determination of
4- chloroaniline and its derivatives
formed in the interaction of sodium. J
Endod. 2010;36(2):312-4.

30

31.

32.

33.

34.

35.

36.

37.

Basrani BR, Manek S, Mathers D,
Fillery E, Sodhi RNS. Using
diazotization to characterize the effect
of heat or sodium hypochlorite on
2%chlorhexidine. J Endod. 2009;35:
1296-9.

Basrani BR, Manek S, Sodhi RN,
Fillery E, Manzur A. Interaction
between sodium hypochlorite and
chlorhexidine gluconate. J Endod.
2007;33:966-9.

Ekim Onur Orhan, €0zg€Ur Irmak,
Deniz HEUr, Batu Can Yaman, Bekir
Karabucak. Does Parachloroaniline
really form after mixing sodium
hypochlorite and chlorhexidine?. J
endod. 2016; 42(3) : 455-9

Talita TARTARI, Anivaldo Pereira
Duarte Junior et al. Etidronate from
Medicine to Endodontics: effects of
different irrigation regimes on root
dentin roughness. J Appl Oral Sci.
2013;21(5):409-15

Hilsmann M, Heckendorff M, Lennon
A et al, Chelating agents in root canal
treatment: mode of action and
indications for their use. Int Endod
J. 2003 Dec;36(12):810-30
Cunningham WT, Cole js, Balekjian
AY. Effect of alcohol on spreading
ability of NaOCI endodontic irrigant.
Oral Med  Oral Surg Oral
Path.1982:54;333-335

Moorer,WR. et al, Antiviral activity of
alcohol  for surface disinfection.
International ~ journal  of  dental

hygiene.2003;1;138-142.

Saeed Rahimi, Amin Salem Milani,
Negin Ghasemi and Shahriar Shahi et
al, Antibacterial Agents in Dental
Treatments ;Biochemistry, Genetics and
Molecular Biology » "Antimicrobial
Agents" Varaprasad Bobbarala, ISBN
978-953-51-0723-1, Published:
September 12, 2012

How to cite this article: Bhandary R, Damda A, Amin S et al. An in vitro metallurgical
microscopic analysis to evaluate the prevention of an orange brown precipitate formed in root
canal space by the combination between 5.25% sodium hypochlorite and 2% chlorhexidine. Int J
Health Sci Res. 2017; 7(3):167-173.

*khkhkhkhkhhhhkkkx

International Journal of Health Sciences & Research (www.ijhsr.org)

173

Vol.7; Issue: 3; March 2017


http://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%BClsmann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14641420
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heckendorff%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14641420
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lennon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14641420
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lennon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14641420
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lennon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14641420
http://www.ncbi.nlm.nih.gov/pubmed/14641420
http://www.ncbi.nlm.nih.gov/pubmed/14641420
http://www.ncbi.nlm.nih.gov/pubmed/14641420
http://www.intechopen.com/books/subject/biochemistry-genetics-and-molecular-biology
http://www.intechopen.com/books/subject/biochemistry-genetics-and-molecular-biology
http://www.intechopen.com/books/antimicrobial-agents
http://www.intechopen.com/books/antimicrobial-agents

