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In vi tro eval u a tion of dif fer ent chem i cal agents for the de con tam i na tion of
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AB STRACT: This study eval u ated the ef fec tive ness of three dis in fec tants used in Dentistry for de con tam i na tion of
gutta-percha cones. Sixty gutta-percha cones were con tam i nated with stan dard ized pure cul tures of five spe cies of mi -
cro or gan isms (Enterococcus faecalis ATCC 29212, Staph y lo coc cus aureus ATCC 25923, Candida albicans ATCC
CBS-ICB/USP 562, Ba cil lus subtilis spores ATCC 6633 and Strep to coc cus mutans ATCC 25175). The cones were
treated with 10% polyvinylpyrrolidone-io dine aque ous so lu tion (PVP-I; Groups 1 and 2), 5.25% aque ous so dium
hypochlorite (Groups 3 and 4) and paraformaldehyde tab lets (Group 5). All chem i cal agents were ef fi cient for the cold
ster il iza tion of gutta-percha cones in short time pe ri ods.
DESCRIPTORS: De con tam i na tion; Gutta-percha; Mi cro bi ol ogy; Endodontics.

RESUMO: A efi ciên cia de três de sin fe tan tes usa dos em Odon to lo gia foi es tu da da na des con ta mi na ção de 60 co nes de
guta-per cha con ta mi na dos com cul tu ras pu ras e pa dro ni za das de cin co ce pas de mi cror ga nis mos (Ente ro coc cus fa e ca -
lis ATCC 29212, Staph ylo coc cus au re us ATCC 25923, Can di da al bi cans ATCC CBS-ICB/USP 562, Ba cil lus sub ti lis em
es po ros ATCC 6633 e Strep to coc cus mu tans ATCC 25175). Os co nes fo ram tra ta dos com so lu ção aquo sa de po li vi nil -
pir ro li do na-iodo 10% (PVP-I; Gru pos 1 e 2), so lu ção aquo sa de hi po clo ri to de só dio 5,25% (Gru pos 3 e 4) e pas ti lhas de
for mal de í do (Gru po 5). Nos sos re sul ta dos in di cam que to dos os agen tes quí mi cos fo ram efi ci en tes para a es te ri li za ção
a frio dos co nes de guta-per cha em cur tos es pa ços de tem po.

DESCRITORES: Des con ta mi na ção; Guta-per cha; Mi cro bi o lo gia; Endo don tia.

IN TRO DUC TION

One of the pri mary ob jec tives of root ca nal ther -
apy is to elim i nate or re duce mi cro or gan isms in
the root ca nal. De creasing the num ber of mi cro or -
gan isms with out in jur ing ad ja cent vi tal tis sues en -
hances endodontic success9. Con sid er able ef fort
should be made to re move the ex ist ing mi cro or -
gan isms from the root ca nal and to pre vent oth ers
from en ter ing. Dur ing endodontic ther apy, an
asep tic se quence is one of the pro fes sional’s main
concerns8 and must not be broken12.

In fec tious mi cro or gan isms can be erad i cated
with biomechanical preparation13. How ever, in
con trast with the care that is taken in cleans ing
the ca nals, gutta-percha cones are usu ally used
di rectly from the pack age with out re gard to their
ste ril ity. Sev eral stud ies tested the con tam i na tion
of gutta-percha cones from un opened pack ages

and show that all the cones tested were sterile3,6.
How ever, Montgomery7 (1971) found that 8% of the 
tested cones were con tam i nated.

There is no con sen sus on the need for de con -
tam i na tion of the gutta-percha cones used to fill
the root ca nal sys tem. Nev er the less, the
gutta-percha cones are not ster il ized by stan dard
au to clave or high tem per a ture meth ods, be cause
these pro ce dures would cause de for ma tion. There -
fore, other meth ods of rapid de con tam i na tion of
gutta-percha cones must be avail able in the clinic,
such as paraformaldehyde, chlorhexidine, ethyl
al co hol, polyvinylpyrrolidone-io dine, so dium
hypochlorite, hy dro gen per ox ide, qua ter nary am -
mo nium, and re cently, elec tronic irradiation1.
How ever, there is no agree ment among au thors on
which of these meth ods is the best. 

The aim of this in ves ti ga tion was to eval u ate in
vi tro the antimicrobial ef fect of dif fer ent chem i cal
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agents used for de con tam i na tion of gutta-percha
cones con tam i nated with mi cro or gan isms. The
chem i cal agents used were 10% polyvinylpyrroli -
done-iodine so lu tion with and with out 96ºGL al co -
hol, 5.25% so dium hypo chlorite and para for -
maldehyde tab lets.

MA TE RIAL AND METHODS

Enterococcus faecalis ATCC 29212, Staph y lo -
coc cus aureus ATCC 25923, Candida albicans
ATCC CBS-ICB/USP 562, Ba cil lus subtilis spores
ATCC 6633 and Strep to coc cus mutans ATCC
25175 were tested.

Pure mi cro or gan ism cul ture strains were cul ti -
vated in test tubes con tain ing 5 ml of the broth BHI 
(Brain Heart In fu sion), and in cu bated for 24 h at
37ºC or in an aer o bic jars in a 10% CO2 at mo -
sphere. Af ter growth the con cen tra tion was ag i -
tated and reg u lated to 0.5 McFarland scale
(1.5 × 108 CFU/ml).

This study used 12 no. 40 prin ci pal gutta-
 percha cones (Tanari®, Tanariman In dus trial
Ltda., Manacapuru, AM, Brazil) for each bac te rial
strain. Two gutta-percha cones were trans ferred
di rectly from the pack age into ster ile me dium
(negative control Group). The 60 prin ci pal
gutta-percha cones were di vided into 5 groups of
12 cones each and trans ferred in di vid u ally into 5
tubes con tain ing 5 ml of each bac te rial sus pen sion 
(1.5 × 108 CFU/ml), for 1 h. The positive control
Group was formed by two gutta-percha cones
trans ferred to ster ile test tubes con tain ing ster ile
BHI with out the de con tam i na tion method.

The chem i cal gutta-percha cones de con tam i na -
tion agents were: 10% polyvinylpyrrolidone-io dine
so lu tion (PVP-I) (Bioflora Manipullarium, Ribeirão
Preto, SP, Brazil), 5.25% so dium hypochlorite
(Bioflora Manipullarium, Ribeirão Preto, SP,
Brazil) and 500 mg paraformaldehyde tab lets
(Ricie®, Wirath Indústria e Comércio Ltda, São
Paulo, SP, Brazil).

Five dif fer ent de con tam i na tion meth ods were
tested to dis in fect the con tam i nated gutta-percha
cones of each bac te rial strain, with two sam ples in
each group. Af ter each de con tam i na tion method
all the gutta-percha cones were trans ferred to ster -
ile trial tubes con tain ing ster ile BHI and in cu bated 
at 37ºC for 24 h, or un der a 10% CO2 at mo sphere
in an aer o bic jars. Growth, as in di cated by tur bid -
ity, was then re corded.

Group 1: the con tam i nated gutta-percha cones
were im mersed for 3 s in 10% PVP-I so lu tion and
for 3 s in 96º GL al co hol. Group 2: the gutta-
 percha cones were placed for 3 s in 10% PVP-I so -
lu tion. Group 3: the cones were kept for 45 s in
5.25% so dium hypochlorite. Group 4: the cones
were kept for 15 s in 5.25% so dium hypochlorite.
Group 5: the gutta-percha cones were placed in
paraformaldehyde tab lets for 1 h. Af ter these pro -
ce dures, the gutta-percha cones were dried in ster -
ile gauze and trans ferred im me di ately to ster ile
BHI me dium.

RE SULTS

Re sults show that all the chem i cal agents of de -
con tam i na tion of gutta-percha cones were ef fi cient 
(Ta ble 1).
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TABLE 1 - De con ta mi na ti on tre at ment of gut ta-per cha co nes. 

Mi cro or ga nisms

Chemical agents of decontamination of gutta-percha cones

Group 1 Group 2 Group 3 Group 4 Group 5 Positive
control

Negative
control

Sample number

1 2 1 2 1 2 1 2 1 2 1 2 1 2

E.  fa e ca lis - - - - - - - - - - + + - -

S. mu tans - - - - - - - - - - + + - -

C. al bi cans - - - - - - - - - - + + - -

S. au re us - - - - - - - - - - + + - -

B. sub ti lis - - - - - - - - - - + + - -

Pac ka ge se a led
co nes - -



DIS CUS SION
Montgomery7 (1971) sug gested the use of 10%

PVP-I for gutta-percha cone de con tam i na tion (S.
epi der mis, S. aureus, F. diffusum, B. fusiformis and 
peptostreptococci) af ter 10 and 30 s and 1 through
6 minutes. Cardoso et al.2 (2000) eval u ated the ef -
fec tive ness of 10% PVP-I for 1, 5, 10 and 15 min
and ob served that this agent was bac te ri cidal af ter
1 to 5 min for S. aureus, E. coli, E. faecalis and B.
subtilis spores de con tam i na tion. Our re sults
showed that the 3 sec ond treat ment with 10%
PVP-I (alone or as so ci ated to 96º GL al co hol) was
ef fi cient for gutta-percha cone dis in fec tion. How -
ever, al co hol fa vors gutta-percha cone dry ing.

Senia11 et al. (1975) stud ied the ef fect of so dium
hypochlorite on dis in fec tion of gutta-percha cones
and con firmed the ef fi ciency in decontamination of 
4.5, 5 and 5.25% solutions. Cardoso et al.2 (2000)
stud ied the ef fi ciency of 1% so dium hypochlorite
de con tam i na tion of gutta-percha cones and con -
firmed its ef fi ciency in 1 to 5 min. How ever, Gomes
et al.4 (2001) ob served that the 1% so dium
hypochlorite was only ef fi cient af ter 5 min. In our
study the 5.25% so dium hypochlorite showed ef fi -

ciency in de con tam i nat ing gutta-percha cones in
45 and in 15 sec. 

Senia et al.10 (1977) eval u ated the antimicrobial
ac tion of formocresol va pors on gutta-percha cone
dis in fec tion and con cluded that bac te ri cidal and
sporicidal ef fects oc curred in 16 h. Stabholz et al.14

(1987) ob served that paraformaldehyde va pors were
an ef fec tive method of de con tam i nat ing gutta-
 percha cones from the bac te rial strains tested af ter
24 h5,11. Our in ves ti ga tion eval u ated and con firmed
the antimicrobial ef fect of paraformaldehyde va pors
in 1 h. Hig gins et al.5 (1986) ob served that form al de -
hyde vol a til izes quickly, as shown by the fact that no
form al de hyde was de tected on the cones 24 h af ter
pow der re moval. If form al de hyde is pres ent on the
cone sur face at the time it is in serted into the ca nal,
it may be re leased via dentinal tu bules or the api cal
fo ra men, with un known side ef fects.

CON CLU SIONS
1. All gut ta-per cha cone che mi cal de con ta mi na ti -

on agents stu di ed were ef fi ci ent.
2. Gut ta-per cha co nes may be sto red in ste ri le

con di ti ons, in con tact with pa ra for mal dehy de
va pors for 1 h.

3. Although some co nes from uno pe ned pac ka ges
were not con ta mi na ted, it is re com men ded that
cold ste ri li za ti on be used.

REF ER ENCES
1. Attin T, Zirkel C, Pelz K. An ti bac te rial prop er ties of elec tron

beam-ster il ized gutta-percha cones. J Endod 2001;27:172-4.
2. Cardoso CL, Redmerski R, Bittencourt NLR, Kotaka CR. Ef -

fec tive ness of dif fer ent chem i cal agents in rapid deconta -
mination of gutta-percha cones. Braz J Microb
2000;31:67-71.

3. Doolittle TP, Rubel RL, Fried I. The ef fec tive ness of com -
mon of fice dis in fec tion pro ce dures for gutta-percha and
sil ver points. N Y State Dent J 1975;41:409-14.

4. Gomes BPFA, Ferraz CCR, Carvalho KC, Teixeira FB, Zaia
AA, Souza-Filho FJ. Descontaminação química de cones de 
guta-percha por diferentes concentrações de NaOCl. Rev
Assoc Paul Cir Dent 2001;55:27-31.

5. Hig gins JR, New ton CW, Palenik CJ. The use of parafor -
maldehyde pow der for the ster ile stor age of gutta-percha
cones. J Endod 1986;12:242-8.

6. Kos WL, Aulozzi DP, Gerstein HA. Com par a tive bac te rial
microleakage study of retrofilling ma te ri als. J Endod
1982;8:355-8.

7. Mont gom ery S. Chem i cal de con tam i na tion of gutta-percha 
cones with polyvinylpyrrolidone-io dine. Oral Surg Oral
Med Oral Pathol 1971;31:258-66.

8. Moraes LCT, Olmedo AB. Análise das condições de
assepsia dos cones de guta-percha. Rev Gaúcha Odontol
1971;19:116-7.

9. Selt zer S, Bender IB. Fac tors af fect ing suc cess ful re pair af -
ter root ca nal ther apy. J Am Dent Assoc 1963;67:651-62.

10. Senia ES, Marraro RV, Mitch ell JL. Cold ster il iza tion of
gutta-percha cones with formocresol va pors. J Am Dent
Assoc 1977;94:887-90.

11. Senia ES, Marraro RV, Mitch ell JL, Lewis AG, Thomas L.
Rapid ster il iza tion of gutta-percha cones with 5.25% so -
dium hypochlorite. J Endod 1975;1:136-40.

12. Silva AS, Shimizu MT, Antoniazzi JH. Ação antimicrobiana
de cones de guta-percha previamente contaminados. Rev
Odontol Univ São Paulo 1994;8:33-6.

13. Siqueira JF Jr, Rjcas IN, Santos SR, Lima KC, Magalhães
FA, Uzeda M. Ef fi cacy of in stru men ta tion tech niques and
ir ri ga tion reg i mens in re duc ing the bac te rial pop u la tion
within root ca nals. J Endod 2002;28:181-4

14. Stabholz A, Stabholz A, Fried man S, Heling I, Sela MN. Ef fi -
ciency of dif fer ent chem i cal agents in de con tam i na tion of
gutta-percha cones. Int Endod J 1987;20:211-6.

77

Sou za RE de, Sou za EA de, Sou sa-Neto MD, Pi e tro RCLR. In vi tro eva lu a ti on of dif fe rent che mi cal agents for the de con ta mi na ti on of
gut ta-per cha co nes. Pes qui Odon tol Bras 2003;17(1):75-7.



Recebido para publicação em 12/08/02
Enviado para reformulação em 12/02/03

Aceito para publicação em 28/02/03

78

Sou za RE de, Sou za EA de, Sou sa-Neto MD, Pi e tro RCLR. In vi tro eva lu a ti on of dif fe rent che mi cal agents for the de con ta mi na ti on of
gut ta-per cha co nes. Pes qui Odon tol Bras 2003;17(1):75-7.


