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Cytotoxicity of dental guttapercha point
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ABSTRACT

The purpose of this study was to evaluate cytotoxicity of dental guttapercha point. Agar diffusion method was used for
cytotoxicity evaluation according to ISO 7405:2008(E). Dental guttapercha point and the ingredients of guttapercha point were
investigated for their cytotoxicity. Dental guttapercha point were mainly consisted with polyisoprene and zinc oxide. Dental
guttapercha point represented moderate cytotoxicity, and zinc oxide represented severe cytotoxicity. However, polyisoprene
represented non cytotoxicity. In conclusion, the moderate cytotoxicity of dental guttapercha point is likely due to zinc oxide.
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Table 2, Decolorization index

Decolorization

. Description
index P
0 No decolorization detectable
1 Decolorization only under the test substance
2 Decolorization decolorization not greater
than 5.0 mm from the test substance
3 Decolorization decolorization not greater
than 10.0 mm from the test substance
4 Decolorization decolorization greater than
10.0 mm from the test substance
5 The total culture is decolorized

Table 3, Lysis index

Lysis index Description of decolorization zone
0 No cell lysis detectable
1 Less than 20% cell lysis

2 20% to 40% cell lysis
3 >40% to <60% cell lysis
4 60% to 80% cell lysis
5 More than 80% cell lysis

Table 4. Cell response and cytotoxicity

Scale Cell response Interpretation

0 0 Noncytotoxic

1 1 Mildly cytotoxic

2 2~3 Moderately cytotoxic
3 4 ~5 Severely cytotoxic

graded separately for decolorization index and lysis index
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Figure 1, Decolorization results of agar overlay cytotoxicity
test; negative control, positive control and test speci—
men(clockwise from left up to mid down); (a) guttapercha
point;, (b) polyisoprene; (c) zinc oxide,
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Table 5. Results of agar overlay test

e decc?lorization .Iysis cell

index index response
Guttapercha point 2 4 2/4
Raw materials polyisoprene 0 0 0/0
zinc oxide 4 5 4/5
Control (+) 4 5 4/5
() 0 0 0/0
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Figure 2. Lysis results of agar overlay cytotoxicity test: (g
guttapercha point; (b) polyisoprene; (c) zinc oxide,

S bt et 27K tet
A3 QA ghet, Agely E) El ok
S ST BUTTORE AAg0l YA
Wgo] FHHh A2et Edne)

Lo Felolanalg SieHoR YR 4 Sick, 2~
2] gole)z, 25~30Co FEA =3t 100Te
A 2312 ARt Zgum)e] 71 faE At

Asloll(zine oxide) & AbASH olle] SRIBEA, i
Ao 814013, L ARSI 1,975CTel)
QoA Foldsom 4EHT, Sl (ZnCO)E
100TeA ARBEAL A7VHEAINAZRCO - 8Zn(OH)
2 Qesistel WELh BURORE Fholae A
A RHEL S 2 AolA] Fale] AA(Folals
o S Bl olc, WA lREA HQIE - Y
B 502 AGET, AE - bl - SEEE £
50| AR AGE|E shl, WRFAA FolE g
oh WAt e AR A QoRE - SYE - At
FAAZA olgux gtk 53] AuEEA n}ob&
oplA AMgEE, ABHOE Mg AW %
AFg=lo] it

19604 Tho] o2 ATARY YR Sl et
FAAS 2hshN, NaRe) BT B4 AR
Bl Brmel wEom HA ey Askic
(e, 1961). 391 vk 8 Vol efit 4 g
SRe Aol dhet vk 2




154 CHSER|ZP |RHEFS|X| BT MP2S 2009

Ao,
A W AR

A erg 4 ola, AEQl Bot flsel Agad
2Ape) BE8E A u

Fofstr] flgt %% glo] Al&Eo] ), =t
ZE fjoksle] AR thek A ZHIE BT 2 A
54 Hloke A M25d HARs Bkl A
o] glom nwA Zitksla ¥kgo] w21 oulsly, )
o] 7hsstaL Aate] 4k=2] Hrit kst e AlY
1 glons AAEY AESHY 44 Wk EE 144 5
HANRA Ak whols, A4
= ApgEa ik

TjEEO] ZE J17) oA XH]Z} Hzsteg o
Feog Wgsh = ole B3 mleE] Brkske Ao
Qaltt EAFoR XTARARL] AR RS Hol
oz wARke-S dopi= Zoll=dl AlEujek
upe} o] A|uolE S-8EaL glont
Wio] dieii= o= oAl Qltt Al
ARgd i, 258=Y 9 |
ol-gsto] Z4F X|h§ AHES] A|avkg-S

i<} o>~
ikt
oot

rE e
o
1
s
P
)
=2

° iz ko
ot
b=
F

N
X
o
)
ro

E [
q

ot
iy, o
NoE o

R AN
Pettersen, 1977) *ﬂ‘ =44 /\ﬂ:‘TEO AE = Bt

o oL, soioln AZ 4 Z710] olif s
2 PRp] leiNs BABYE 29U olgdlo}
3K (Tyas MJ, 1988). FE3t &
7he AA AlzRkE-o] ARk
5ot dael s
(Bumgardner, 1989).
AR §3e SHENE DA WAL 4 3
ol ARgAR Fe) o] ek 2ol 1Y vieka b
olg} & 4= 3UrkSpangberg, 1988). AlZufFH, w1y
A 59 st Aok =S A o

Tm

X‘H ﬁ*P‘ﬂoi’t %‘4@“0}‘11 Aﬂ 7HA] RS A
& > Atk Mjor, 1977). E3FF 13}, 27} 9 3%} A1
Al ofgt Ayke AgEEAE §ittal SRIrKCraig,
2002).

& AeolM AN AT THE F3f A=t
7] el Ame] SR ofyet S4=de] o

At 7171 755t Mohammad 5, 1978), All3EHjkRS
o|-g3t NlaZ=A HAk= vidAlEe}t AR 7o) A4
gk FFo] Fash HEH AR dAFsfoF gt

F2 AR v-8AolmRE AHS AU A
At A5 AFAIZIAY ol Atolo] B F3t
WA Y3 2K WEANE o] AT,
AEow Agake Al EelE
L Alsloledo] 60,54%, 71eREX}R] polyisoprene®] 19.53%
2 Tgso] Ao ASolS AR AEEAS AT
S1o] Alslotele FAROR S A EolE
A FEEo] AEEAS Hor TE Asllle AR
NESHE BelolE Bt BARE Aoz »
g ofet o ong Az Yol AgElel gt up
ehA] AZEA ABERS 73, Ao g Atk
wgol obd, AR U MBS 27k Astel, 1 A
AAATAS Brpstolot I Aol

ko AT 3

._|

Zg=
TG 3G Sl EQEL FEES] AEEAS
Uehgom, oft F4E 71d| polyisopreneo] AJES
e Mol e FOR n|o] B u, A AEEHS
Q) Alslojelo] 7]Q1e A0 AR,
TnErl

1. Bumgardner JD(1989). Toxicity of copper-based dental al-
loys in cell culture. J Biomed Mater Res 23(10):1103-14.

2. Bumgardner JD, Lucas LC(1995). Cellular response to met-
allic ions released from nickel-chromium dental alloys. J
Dent Res 74:1521-7.

3. Craig RG(2002). Restorative dental materials. 11th ed.
Mosby p.125-157

4. Craig RG, Hanks CT(1990). Cytotoxicity of experimental
casting alloys evaluated by cell culture tests. J Dent Res
69:1539-42.

5. Hensten-Pettersen A, Helgeland K(1977). Evaluation of bio-
logic effects of dental materials using four different cell
culture techniques. Scand J Dent Res 85(4):291-6.

6. ISO 7405(2008). Dentistry-Biological evaluation of medical
devices used in dentistry, International Organization for

Standards



7. Mjor(1977). Biologic evaluation of filling materials. A

comparison of results using cell culture techniques, im-
plantation tests and pulp studies. Int Dent J 2;27(2):124-9.
. Mohammad AR, Mincer HH(1978). Cytotoxicity evaluation
of root canal sealers by the tissue culture-agar overlay
technique. Oral surgery, oral medicine and oral pathology

45:768-73.

9. Niemi L, Hensten-Petterse A(1985). In vitro cytotoxicity of

Ag-Pd-Cu-based casting alloys. J Biomedl Mater Res
19:549-61.

10.

I1.

12.

13.

| XTI JIEIDIAL mOIEC| MEEA 155

Ryge(1961). Review of dental materials research. J Am
Dent Assoc 62:519-26.

Spangberg(1988). The importance of material preparation
for the expression of cytotoxicity during in vitro evaluation
of biomaterials. J Endod 14(5):247-50

Tyas MJ(1988). Quantitative enzyme cytochemistry in the
in vitro biocompatibility testing of dental materials. Int
Endod J 21(2):106-12

Woody RD, Huget EF(1977). Apparent cytotoxicity of base
metal casting alloys. J Dent Res 56:739-43.







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [210.000 297.000]
>> setpagedevice


