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ABSTRACT KEYWORDS
Objective: Intra canald dressing;
An intracanal medicament is used to: (i) eliminate any remaining bacteria Calciumhydroxide;
after canal instrumentation; (ii) reduce inflammation of periapical tissues Periodontium.

and pulp remnants; (iii) render canal contents inert and neutralize tissue
debris; (iv) act as a barrier against leakage from the temporary filling; (v)
help to dry persistently wet canals.

This study was undertaken to evaluate and identify which of the different
vehicles used to deliver Ca (OH) 2 was effective in releasing more calcium
and hydroxyl ions with less of other components used providing maximum
benefit to the patients.

Materialsand M ethods:

Using high performance liquid chromatography (HPLC), small amounts of
liquid samplesin which 25 premolar human teeth were immersed were evalu-
ated. Calcium hydroxide was kept in differenct vehicles:

Group 1 Polyethylene glycol and Colophony;

Group 2 glycerin, camphorated para-monochlorophenol (PMCC), PMCC
and camphor;

Group 3 PMCC,; group

Group 4 glycerin Tricresol formal (TCF — 19% formaldehyde, 10% cresol);

Group 5 Anesthetic solution Lignox.

Five polyethylene tubes were filled with each of these pastes and placed
unsealed in similar bottles. At the end of this period, HPLC anayses of the
agueous medium related to each group were performed to detect the diffusion
pattern of Ca(OH) 2 along with other substances that had diffused from
pastes used in the cands of the teeth other than calcium and hydroxyl ions.
Results: Although the groups presented different maximum peaks when
there was no barrier, they all showed higher values than when the tooth was
present. At least maximum number of substances other than Calcium and
hydroxyl ions were detected in the group 4.

Conclusion: Considerable quantities of other components of the pastes
used to deliver Ca (OH) 2 diffused through the dentine and reached the
external root surface along with calcium and hydroxyl ions. Further studies
will be needed to understand whether there are any adverse effects of such
diffusing components on periodontium.
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INTRODUCTION

One of themajor goalsof root canal treatment is
thedimination of micro organismsfromtheroot cand
system, whichisnormdly achieved by instrumentation
combined withvariousirrigating solutionsaswell asan-
tibacterial dressing of the cana during inter-appoint-
ments. “Complete elimination of microorganisms from
within root canal system and itseffective obscuration
are considered to bethe mg or factorsinthe success of
endodontic treatment™.

Endodonticinstrumentsare used to shapetheroot
cand system, whileirrigantsareusedto clean and dis-
infect the cands. Bacteriamay still be detected inthe
root canal after chemo mechanica preparation. It has
been observed that bacteria, which surviveinstrumen-
tation andirrigation, rapidly increaseinthenumber in
the empty cand sin the period between appointments®.

The useof bacterial medicaments has been recom-
mended between appointmentsduring root canal treat-
ment of non-vital teeth. Intracanal medication denotes
theapplication of an antiseptic agent tothewa s of the
pulp cavity with the objective of eiminatingmicro or-
ganismstill present after chemo mechanical prepara-
tioni™, A number of materid shavebeen advocated as
intracand medicaments. Theseinclude combination of
steroids and antibacterial agent’s phenol derivates,
chlorhexidrinedepots, iodinepotassumiodideand ca -
cium hydroxide?.

Thevehicleplaysamost important roleintheover-
all processbecauseit determinesthevelocity of ionic
dissociation causi ng the pasteto be solubilized and re-
sorbed at various rates by the periapical tissues and
fromwithintheroot cand. Accordingto FAVA, theided
vehideshould:

1. Allowagradua and dow, Ca™ and OH ionicre-
lease.

2. Allowdowdiffusoninthetissuewithlow solubility
intissuefluid.

3. Haveno adverseeffectson theinduction of hard
tissuedeposition’.

Lipid-solublesubstancesmay havedifficulty reeching
targetsat adistancein thetissues. Amphipathic drugs
may have particular benefits; it may not be coincidenta
that d dehydesand phenol derivativeshavehad clinicd
success. Thus aqueous solutions of para-
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monochlorophenol may penetrate further and have
gregter antimicrobid activity than themore concentrated
lipid solute. Thelow but Significant solubility inwater of
cacium hydroxide hasthedud advantageof limitingits
toxic effectswhile the depot of the compound in sus-
pension at the sametime provides continuousrelease
of the agent. VVaporizing agents have been advocated
on the premisethat the vapor would be more permeat-
ingthanliquids*2.

Many vehicles like camphorated para
monochlorophenol, glycerine, anesthetic agents, are
used with Ca(OH), asintracanal dressings, and these
chemical associations supply to the external region of
theroot canal with Ca?* and OH-ions. However, itis
not known which other substancesfrom theseassocia-
tions can permesate the dentine and what effect they
may have on the periodontal ligament. HPLC isused
asananaytica tool to determinethe permestion of sub-
stances from Ca(OH) , associated with five different
vehicles Polyethyleneglycol 400, Glycerin, Camphor-
ated paramonaochlorophenal, Tricresol forma andAn-
esthetic Lignox.

Thisstudy was undertaken to eval uate and identify
which of thedifferent vehiclesused to deliver Ca(OH)
2 waseffectivein providing maximum benefit to the
patients.

MATERIALSAND METHODS

25 singlerooted human premol ar teeth, free of frac-
turesand carieswere preserved in 0.5% thymol aque-
ous sol ution before the experiment.

Conventiona endodontic accesscavitiesweredone
with high speed hand pieceindl 25teeth. If theinitial
Instrumentation to theapical foramen could not be per-
formed with asize 10 k-filethen teeth were excluded
from the study. Pulp extirpation was donewith barbed
broaches. A small amount of wax wasplaced onthetip
of theeachroot to prevent irrigating sol ution from pass-
ingthrough the gpical foramen.

Canal instrumentation

Cleaning and shaping of the canad were performed
with Ni —Ti rotary protaper instruments.

Theroot canals wereirrigated with sodium hy-
pochl orite between each procedure and kept flooded

— a%a['yttaa[’ CHEMISTRY

Hn Tndéan g%wumé



100

Calcium hydroxide diffusion associated with five different vehicles

ACAIJ, 11(3) 2012

Full Peper —=

METHODOLOGY

l

25 single rooted human premolar

l

Preparation of the root canal using Ni-Ti
Protaper rotary instrument

5 Groups with 5 Teeth in each group

! ! |

! |

: S Group 3 Group 4 Group 5
Fé:%,&\ (23g) = Cm:orff)?uP i - CalilgHiu - Ca(OH}? S F:a-{OI—%;
- Po;ye:h}:".ene - -1 drop o-fglycenn (13% -PMCC - Drop of glyce:m' --“-'ﬂ_E"-TJlETIC
glveol 400 glycenin aquegus - Drop of Tricrescl Lignox
(1.75ml), solution) forml (TCF -
- Colophony -1 drop of campherated 19 e fsn.l:.al:i&h:.-'de,
003g paramenochlorophenal 10% cresol)
(PMCC)
-30 g of PMCC L ]
- 70 g of camphor

Control Group
A small aliguot of
each paste of the
five groups was

\/

kept in unsealed
polyethylens
bes

l

1

20 ml of sanfple from
each group'is taken

20 ml of sample from
each group without a
barrier is tfkeu

%

/

NS

For HPLC analyzing

during instrumentation phase. All theteethwereirri-
gated with a combination of 17% EDTA and 3%
NaOCI. First, 3ml of 17% EDTA wasirrigated for a
period of 1 minfollowed by 3 ml of 3% NaOClI for a
period of 2 min. A 27-gauge blunt tip needlewasused
forirrigationinacorono-gpical direction.

Thenapicaly dl 25teeth wereseded withAradite
andthe canalsarefilled with Ca(OH) , (ExtraPure)
mixedwith 5vehiclesusinglentulo spird:

Group1
All the5 teeth in thisgroup were coated with Ca

(OH) , mixed with thevehicle Polyethyleneglycol 400
(1.75ml), Colophony (0.05 g).

Group 2

All the5teethin thisgroup were coated with Ca
(OH),, I mixed with thefollowing vehicles 1 drop of
glycerin (15%glycerin aqueoussolution), 1 drop of cam-
phorated para-monochl orophenol (PMCC), 30 g of
PMCC and 70 g of camphor.

Group 3
All the5teethin thisgroup were coated with Ca
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(OH) , mixed with thevehicle PMCC.
Group4

All the 5 teeth in this group were coated with
Ca(OH), | mixedwith thefollowing vehicles 1 drop of
glycerinand 1 drop of Tricresol formal (TCF—19%
formaldehyde, 10% cresol)

Group 5

All the5teeth in thisgroup were coated with Ca
(OH),, mixedwiththevehicleAnestheticsolution Lignox
(Lignocine hydrochloride 24.64mg, Adrenaline
0.0125mg; Excipients. Methyl paraben 1mg and Wa-
ter).

A small diquot of eech paste of thefivegroupswere
placed individudly in5 polyethylenetubes.

Then all the 25 teeth were subsequently sealed
cervicdly with acotton pellet in the pul p chamber and
Arddite. Theteeth werethen placedindividually in 25
individua glassbottle containing 800ml of ultra-pure
deionized water. The bottleswere kept in an Incubator
at atemperature of 37+2°C throughout experiment for
70 days.

A smadll aliquot of each pastethat wasplacedin5
polyethylene tubeswere placed in bottles containing
800 ml of ultra-puredeionized water and incubated with
the other 25 bottles.

Samplepreparation

Theteeth wereremoved from theflasksand exam-
ined to verify if theapical and cervical sealingswere
intact. Twenty milliliterswereremoved from each group
(4ml per flask), 70 daysafter filling the cana sfor chro-
matographic anadyses.

Inthis phase of the experiment, each group of the
fivegroupswas analyzed along control samplesincu-
bated without the teeth. 20 ml of solution from each
flask containing unseal ed polyethylenetubeswasa so
removed. All solutionswerefiltered in adisposable,
0.45 um porefilter toremove solid impurities.

M ethodology for measurement of HPLC

A Schmidazu 10AV Pwith 254-nm UV-visblede-
tector, 10 ul loop with a ITnm/min constant flow was
used. A C-18 gtationary column wasused. Themobile
stage contai ned 50% acetonitrile and 50% water. The
solution wasfiltered and placed in adegassing ultra-
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Figurel: HPLC graph of the open polyethylenetubewith
Group 1. Thereisachromatographic peak areahigher than
thesamegroup with teeth reaching at 131425at 1.817 min,
because of theabsenceof adiffusion barrier.
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Figure2: HPLC graph of Group 1inwhich the sealed teeth
wereimmer sed. Therewasonly onesignificant chromato-
graphic peak area54810at 1.767, which wasinferior tothe
peak area of the polyethylenetubeof group 1 becauseof the
diffusion barrier effect of thetooth.
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Figure3: HPL C graph of theopen polyethylenetubewith Ca
(OH) 2, glycerinand PM CC (Group 2). Therear e chromato-
graphicpeak areashigher at 51621 at 1.742 and 68677 at 5.967
than thesamegroup with teeth acting asadiffusion barrier.
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Figure4: HPLC graph of Group 2in which thesealed teeth
wereimmer sed. Therewasonly onesignificant chromato-
graphicpeak area50164 at 1.742 min, which wasinferior to
the peak ar ea of the open polyethylenetube of group 2 be-
causeof thediffusion barrier effect of thetooth.
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Figure5: HPL C graph of the open polyethylenetubewith Ca
(OH)2and PM CC (Group 3). Therearechromatogr aphic peak
areashigher (359921 at 1.733 min and 68633 at 6.258 min)
than the samegroup with teeth acting asa diffusion barrier.
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Figure6: HPL C graph of Group 3inwhich thesealed teeth
wereimmer sed. Thechromatographic peak areas (128020
at 1.833 min and 48793 at 6.258 min) wereinferior to the
peak areasof theopen polyethylenetubeof group 3because
of thediffuson barrier effect of thetooth.
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Figure7: HPL C graph of theopen polyethylenetubewith Ca
(OH) 2, glycerinand T CF (Group 4). Therearevariouschro-
matographic peak areas higher than the same group with
teeth acting asadiffusion barrier.
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Figure8: HPLC graph of Group 4 in which the sealed teeth
wer eimmer sed. Therewer evariouschr omatogr aphic peaks
lower than those of the open polyethylenetube of Group 4
becauseof thediffusion barrier effect of thetooth.
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Figure9: HPL C graph of theopen polyethylenetubewith Ca
(OH) 2and Lignox (Group 5). Therearevariouschromato-
graphic peak areashigher than the same Group with teeth
actingasadiffusion barrier.
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Figure10: HPL C graph of Group 5inwhich the sealed teeth
wereimmer sed. Therewer evariouschr omatographic peak
areasmuch lower than thoseof the polyethylenetubeof Group
4becauseof thediffusion barrier effect of theteeth.

sound unit for 15 minutes.

For sampleinjection, agastight 720/20-pl Hamilton
syringe waswashed threetimeswith acetonitrileand
threetimeswith sample. Theloop washed with 3times
with 20 ul of acetonitrileand 3 timeswith sample. 20
ml of the solution wasinjected and chromatograph to
be observed for 15 minutes. Thesyringewas cleaned
between each sampl e, and the resultsand chromatog-
raphy graphswererecorded using acomputer.

RESULTS

The chromatography graphs showed peak aress,
and higher the peak areathe greater the substance con-
centration. Themaximum peak areasregistered reten-
tion times in minutes and showed when the sample
started to be analyzed. The ordinate axis of the chro-
matographisinarbitrary units(volts).

DISCUSSION

Withinthelimitsof the study it isnot possibleto
identify whichionshave permeated, so further studies
with other vehi cles should be undertaken for studying
the permeability of ionswith or without thebarrier.

Theresultsof the present study indicate that the
sampleof Group 4 with sed ed teeth showed substances
clearly diffused morethanin other groups. Thereason
for the substancesto diffuse much morethan others
might bethat the vehicle used had avaporizing agent
indi cating the vaporswoul d be more permeating than
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liquids*3. Thedrugisobvioudy moreeffectivewhen
deliberately confined to asmall space. Thiscould be
duetoformocresol having dua effects- theproduction
of fumesand coagul ation of proteing'¥. Formadehyde
isahapten (anincomplete adlergen) that must undergo
achemicd reaction with another substance (mainly pro-
teing)',

Diffusion of formocresol may be morein younger
patientsthanin elder patients. Dentind tubules, latera
cands, ramificationsandthegpica foramenaresma ler
in elder patientsthan younger patients?.

TCFisfrequently used asan intracanal dressing
because of its strong bactericide effect!?. The use of
TCFisquestionable because of itsimmunogenic, car-
cinogenic, toxic, and mutageni c effects because once
placed intheroot canal it isabsorbed systemically®.
Thus, itsuseisnot indicated inteeth with periodontal
diseasd® 2.

Theresultsof the present study indicatesthat the
tooth can act asabarrier for medication diffusion and
does not block it completely, because not only Ca?*
and OH-can diffuse through dentine and reach the
external root surface but other componentsof theve-
hicle used can also diffuse and reach the externa sur-
face. Each medicament presentsdifferent diffusion char-
acterigtics, whichwill bedirectly related toitsinterac-
tionwith thetooth structure. Thus, further researchis
needed to determine which components of vehicles
permeatethedentine, in what quantity they permeste,
and whether these components have any effect onthe
periodontium.
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