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AN IN- VITRO AGAR DIFFUSION STUDY COMPARING THE ANTIMICROBIAL
ACTIVITY OF NANOSEAL WITH SOME OTHER ENDODONTIC SEALERS
ABSTRACT
Complete elimination of microbes in teeth with an infected dental pulp is one of the main
objectives of endodontic treatment. Endodontic sealers should have a wide antimicrobial
spectrum and action time because of the polymicrobial characteristics of endodontic
infections and to eliminate residual microorganisms unaffected by the effects of

chemomechanical preparation and intracanal medication of endodontic treatment.

The objectives of this study were

1) To evaluate the antimicrobial activity of NanoSeal ™, AH26 ™, Tubli-Seal ™, Sealapex
™ and Roeko-Seal ® against Enferococcus faecalis, Pseudomonas aeruginosa,
Srreptococéus mutans, Streptococcus sobrinus, and Escherichia coli in three incubation
periods of 24 hours, 48 hours and 7 days..

2) To compare the antimicrobial activity of the five sealers towards each type of
microorganism in the three periods.

3) To compare the antimicrobial activity between the tested sealers towards each type of

microorganism in the three periods.

Agar diffusion test (ADT) was used. In this study 50 Muller- Hinton agar plates were
punched with 5 standard wells (4 mm in diameter and 5 mm in depth) on each a plate. Ten
replicates were made for each type of microorganism. Two hundred microliters of bacterial
suspension was made of appropriate turbidity for each type of microorganism and all plates

were streaked with sterile cotton swab. Freshly mixed endodontic sealers were dispensed in



the wells of each plate. The plates were observed after 24 hours, 48 hours and 7 days

incubation for each type of microorganism.

Zones of inhibition produced were measured and recorded. Data were analysed by using
Kruskal-Wallis test. P value <0.05 was considered statistically significant of difference.
Mann-Whitney test (Post hoc test for Kruskal-Wallis test) was used to compare the zones of
inhibition between each two sealers towards each type of microorganism. P value < 0.005,
based on Bonferroni correction to avoid type 1 error rate, was considered statistically

significant of difference.

Five MH agar plates were prepared and inoculated (one plate for each type of
microorganism) to serve as a positive control group and tested for their susceptibility to
antibiotics and another five plates were prepared to serve as negative control as the bacteria

were incubated and allowed to grow alone without any additives.

All tested materials exhibited inhibition zones towards the tested microorganisms for all the
tested periods except for Roeko-Seal® as it showed no inhibition zones. Significant
difference was found between the tested sealers (£<0.001) towards each microorganism at all
times with regard to their antimicrobial activities. There was no significant difference (based
on Bonferroni correction to avoid type 1 error rate) observed between NanoSeal™ and
AH26™ (P>0.005). Tubli-Seal™ showed the greatest inhibitory effect towards the tested
microorganisms followed by Sealapex™, NanoSeal™ ~ AH26™, and Roeko-Seal®. For
S.mutans and S.sobrinus, NanoSeal™ = AH26™ showed greater effect than Sealapex™.
With regard to the tested microorganisms, P.aeruginosa and E. faecalis were the most

resistant strains to NanoSeal™ and AH26™ then followed by FE.coli, S.mutans, and



S.sobrinus. On the other hand, E. faecalis was more resistant to Tubli-Seal™ than the other
microorganisms. While for Sealapex™, it showed the greatest inhibitory effect towards
P.aeruginosa then E. faecalis, E.coli, S.mutans, and S.sobrinus respectively.

In conclusion, the antimicrobial inhibitory activity of the new experimental sealer
NanoSeal™ was comparable to AH26™ and as good as other sealers, except for Roeko-
Seal®. However, Tubli-Seal™ exhibited the greatest inhibitory effect and Roeko-Seal®
exhibited no inhibitory effect against all test strains. The order of antimicrobial inhibitory
activity of the tested materials could be expressed in the following sequence: Tubli-Seal™ >
Sealapex™ > NanoSeal™ =~ AH26™ > Roeko-Seal® for E. faecalis, P.aeruginosa, and
E.coli. On the other hand it was Tubli-Seal™ > NanoSeal™ =~ AH 26™ > Sealapex™ >

Roeko-Seal® for S.mutans and S.sobrinus.
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KAJIAN IN-VITRO PERBANDINGAN DIFUSI AGAR AKTIVITI
ANTIMIKROBIAL BAHAN NANOSEAL DENGAN BAHAN SEALANT
ENDODONTIK YANG LAIN
ABSTRAK
Penghapusan mikrob secara menyeluruh pada pulpa gigi yang dijangkiti adalah menjadi salah
satu objektif utama dalam rawatan endodontik. Bahan sealant endodontik seharusnya
mempunyai spektrum antimikrob yang luas dan masa tindakan yang lama disebabkan oleh
ciri-cirt polimikrobial jangkitan endodontik dan ini juga penting untuk penghapusan sisa-sisa
mikroorganisma yang tidak dapat dihapuskan oleh kesan penyediaan kemomekanikal dan

penggunaan ubat intrakanal endodontik.

Matlamat kajian:

Untuk menilai aktiviti bahan antimikrobial bahan sealant endodontik -NanoSeal™ , AH26™
, Tubli-Seal™, Sealapex™ dan Roeko-Seal® keatas Enterococcus faecalis, Pseudomonas
aeruginosa, Streptococcus mutans, Streptococcus sobrinus, dan Escherichia coli dalam tiga
tempoh inkubasi iaitu 24 jam, 48 jam dan 7 hari.

Untuk membandingkan aktiviti antimikrobial kelima-lima bahan sealant tersebut terhadap
setiap mikroorganisma itu dalam ketiga-tiga tempoh inkubasi.

Untuk membandingkan aktiviti antimikrobial setiap bahan sealant tersebut dengan

mikroorganisma dalam ketiga-tiga tempoh inkubasi.

Bagi kajian in-vitro ini, ujian Difusi Agar (ADT) telah digunakan. 50 plet Agar Muller-
Hinton (MH) telah ditebuk sebanyak 5 lurahan (berdiameter 4mm dan sedalam 5mm) setiap
jenis satu dengan setiap jenis microorganism diberikan 10 ulangan. 200 pl kultur bakteria

telah disediakan mengikut kesesuaian setiap jenis mikroorganisma. Kesemua plet kultur



tersebut akan disapu dengan kapas kesat yang steril berserta dengan setiap jenis
mikroorganisma yang telah disediakan. Bahan sealant endodontik yang telah disediakan
kemudiannya diisi kedalam setiap satu lurahan pada plet tersebut. Plet-plet itu diperhatikan

dalam tempoh inkubasi 24 jam, 48 jam dan 7 hari, bagi setiap jenis mikroorganisma.

Zon-zon antimikrobial yang terhasil telah diukur dan direkodkan. Kesemua data dianalisa
dengan menggunakan ujian Kruskal-Wallis dan Mann-Whitney. Lima daripada plet MH (satu
bagi setiap jenis mikroorganisma) itu telah diinokulasi sebagai sampel kumpulan kawalan
positif dan diuji kerecatannya terhadap antibiotik dan lima plet lagi telah disediakan untuk
kawalan negatif dan setiap jenis bakteria ini telah diinkubasi dan dibiarkan untuk

berpoliferasi tanpa sebarang aditif.

Kesemua bahan yang telah diuji menunjukkan zon-zon antimikrobial aktiviti terhadap
kesemua jenis mikroorganisma dalam tempoh masa kajian kecuali Roeko-Seal® yang tidak
menunjukkan apa-apa zon aktiviti antimikrobial aktiviti. Terdapat perbezaan yang
signifikan(P<0.001) wujud di antara bahan ~bahan sealant endodontik yang telah diuji dari
segi aktiviti antimikrobial pada mikroorganisma dalam tempoh ujian ini. Namun begitu, tidak
ada perbezaan yang signifikan yang diperhatikan antara NanoSeal™ dan AH26™ (P>0.005).
Tubli-Seal™ menunjukkan kesan yang paling tinggi terhadap jenis mikroorganisma yang
telah diuji diitkuti dengan Sealapex™, NanoSeal™ dan AH26™. Tetapi bagi kumpulan S.
mutans dan S. Sobrinus, NanoSeal™ = AH26™ menunjukkan kesan yang lebih kuat
berbanding Sealapex™. Bagi setiap jenis mikroorganisma yang telah diuji, P. aeruginosa dan
E. faecalis telah menunjukan kesan penentangan mikroorganisma yang paling kuat pada
NanoSeal™ dan AH26™ diikuti pula oleh E. coli, S. mutans dan S. sobrinus. Namun begitu,

E. faecalis telah menunjukan kesan lebih tinggi penentangannya terhadap Tubli-Seal™ jika



dibandingkan dengan mikroorganisma yang lain. Bagi Sealapex™ pula, ia menunjukkan
kesan rencatan yang paling tinggi terhadap P.aeruginosa diikuti E. faecalis, E.coli, S.mutans,

dan S sobrinus.

Kesimpulannya, aktiviti antimikrobial bahan sealant experimen NanoSeal™ adalah
setanding dengan AH26™ dan bahan sealant lain kecuali Roeko-Seal®. Namun begitu,
Tubli-Seal™ telah menunjukkan kesan penentangan yang paling kuat. Manakala Roeko-
Seal® tidak menunjukan sebarang penentangan kepada semua strain mikroorganisma yang
telah diuji. Turutan aktiviti rencatan antimikrobial bagi setiap bahan yang telah diuji adalah
seperti turutan berikut: Tubli-Seal™ > Sealapex™ > NanoSeal™ =~ AH26™ > Roeko-Seal®
untuk E faecalis, P.aeruginosa, dan E.coli, manakala Tubli-Seal™ > NanoSeal™ =~ AH26™

> Sealapex™ > Roeko-Seal® untuk S mutans and S.sobrinus.
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