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ABSTRACT

Dentin desensitizer is being widely used to treat hypersensitivity of teeth in dental clinics, and a
variety of dentin desensitizers are commercially available, Because dentin desensitizers are applied close
to oral tissues including gingiva and pulp, it is necessary to evaluate cytotoxicity of 10 desensitizers to
secure the biological safety of the materials, In this study, we investigated cytotoxicity of dentin
desensitizers by two different evaluation methods, mitochondrial dehydrogenase activity test with WST-8
and agar diffusion assay with neutral red. In the test with WST-8, Gluma Desensitizer, MicroPrime G,
HurriSeal and Cervial Cement showed high cytotoxicity, followed by Zarosen, UltraEZ and Systemp
desensitizer, In agar diffusion assay, Gluma Desensitizer, MicroPrime G and HurriSeal exhibited severe
cytotoxicity, while other desensitizers showed moderate or mild cytotoxicity. Cervical Cement which
exhibited relatively high toxicity in WST-8 assay showed mild cytotoxicity in the agar diffusion assay, of
which difference was likely due to the difference of evaluation mechanism between WST-8 and neutral red,
The highly cytotoxic Gluma Desensitizer, MicroPrime G, HurriSeal contain both or either of glutaraldehyde
and 2-hydroxylethyl methacrylate (HEMA), suggesting that glutaraldehyde and HEMA induced strong
cytotoxicity of the desensitizers,

Key Words: Dentin desensitizer, cytotoxicity, mitochondrial dehydrogenase activity, WST-8, agar diffusion
assay, neutral red
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Table 1, Dentin desensitizer used in this study
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A A4 Fole AAE 2o Ao LA U
(Qin %, 2000). @A = x|FolM wol ARHIL Sl
AN 2A F Q] Gluma Desensitizer (Heraeus
Kulzer, Hanau, Germany): glutaraldehyde®} 2-hydro-
xylethyl methacrylate (HEMA)E X33l glow, F
A BT oM e Ak @dR ARHL
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QoA Awgh nlel o] YA AMEEAL Sl tiFe
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omg G Ao A2 g X 2AH} JFF 5 9o
™, 0] SRl wet FE5EH AESA T 9
e 71 & ok o9l oA Gluma Desensitizer
T2 AEXAARS Al RuFEoy (Wiegand
5, 2008), Camps % (2002) 2 0.5 mm F7]¢] o2
slice7} AL} AZHRA2]A] Alool] FU 7 AE=
/go] WHA¥EkA] ekeEthal Ekolrh. ol AR ot
AN A 2] M EEAYL Adobdel| o3l dA3s] 7t
2% F es Hoe Ay & Jdvh 2y
Wiegand & (2008)2 “Jo}&e] FA7F 1 mm o]s}e]

Desensitizer
BisBlock oxalic acid ((5%), adhesive
Cervial Cement glass ionomer

Gluma Desensitizer HEMA (36%), glutaraldehyde (5%)

Major components

Manufacturer

Bisco
(Schaumburg, IL, USA)

GC (Tokyo, Japan)

Heraeus Kulzer
(Senden, Germany)

Beutlich Pharmaceuticals

HurriSeal HEMA (35%), NaF (0.5%), benzalkonium chloride (5%) (Waukegan, IL, USA)

MicroPrime G HEMA (25-45%), glutaraldehyde (1-5%), NaF (10 ppm) (%m'i'ﬁz mg/ie”ﬂ; "

MS Coat ONE methyl methacrylate p-Styrenesulfonic acid (3%), oxalic acid (1%), Sun Medical
prepolymerized resin (Tokyo, Japan)

Super Seal oxalic acid, potassium salt (izafgz( I&?ntﬁls A)

Systemp polyethylene glycol-dimethacrylate (35%), glutaraldehyde (5%), Ivoclar vivadent

desensitizer maleic acid (<0.01%) (Schaan, Liechtenstein)

UltraEZ potassium nitrate (3%), NaF (0,25%) ggjﬁ]erﬁo;g:ua USA)

Zarosen copal resin (6,9%), strontium chloride (0,146%) Catylte Inaustries

(Pennsauken, NJ, USA)
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o™, glutara-
ldehydes= Gluma Desensitizer, MicroPrime G, Systemp
desensitizerel] E3t=Eo]dt}t ESF oxalateE AEO
s Qi AAHRIAAAE BisBlock, MS Coat ONE,
Super Sealo] 1om HEMAS} 28 dlF AE-LS Gluma
Desensitizer, HurriSeal, MicroPrime G, MS Coat ONE,
Systemp desensitizer, Zarosendl] ¥$tEo] it} whA
AMEoA AdEe Tkt TR dobd Bavls EHEE
o] gt 7kA] AlFol B H7tEE Aert viHst
AZ=A JHe fIst Alse] Fvle v 2o ¢
A dwo] AR A E feHel AGARNAAAE F
dstaL, Fatdeell AXAZ] &, FEH O ZA ujFY
(10% FBSZ ¥3}3} Fagle's Basal Medium)g 37}she
37°ColA 7271 B9F FESkdoh A9 (Ultrabz)3
BT EHE (Cervial Cement)e] AR A=
FZA7e] H[Eo] 0.2 g/mlo] HEF dFlon, 4ol
AF 5 ulE FHE fEd wdHd 1T HAES
3, Hig s 710 R §ke] 6 em?/mlo] HEE ok
g FAEHGL, ARS FEAS] MEE 5O 1009512
Cou)el Eohe] AR,

Table 2, Grades of cytotoxicity in agar diffustion test
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[2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disu

- -]lN' 12
Mo ot 2

Ifophenyl)-2H-tetrazolium, monosodium salt] (WST-8)9]
¥38HH Cell Counting Kit-8 (CCK-8) (Dojindo Laboratories,
Tokyo, Japan)}& AHE3ISIEF (Lee & 2009). &7 Wz
TR ARE YA &2 Bl fFeHdA Fdd 2o
2 SEAYES A wickiiAlE ARSI AlEE
ATCC CCL 1 fibroblast (NCTC clone 929, 1L929)& A&
3o, 1929 ANEE 10% FBS7} XE3HH Eagle's Basal
Medium® 2 0.8x10° cells/ml7} HEE 3143k & 96
well platedl] Zt wello] A FEAE 100 pl¥ T3
3L 37°C, 5% CO,| gHgellA wj sl det. 24413 F- Hl
FAE 200 Mo AAANAAA] FEA 2 o]¢] A
Hog AL ThA] 24K wigsRGITt. 24413t 3
g 5, dngstelld MERete] wskE wzEelar, 7t
well9] ke AAG F CCK-8 Fho] 100 E3HE
A2 wjgdS H7lskar 37°ColA & AIRE efgsked
o} Bl 450 nmolld] FFE=E plate reader (Sunrise;
TECAN, Salzburg, Austria)® ZA3}al, SAWZTY &
FES 10002 3] Jighs JHAEZAHE (relative
cell viability)2 3}it},

3. SEMEHAHH

25 x 100 cel/mle] L[929ME F&tdS 100mm2]
culture dishol] 10mL ¥l 24h, 37°C, 5% CO,9] Z719
A kst EatE 3% HH-gA Fv) 26l uf
FAE 45T HEE 3 & 1R S8tk AEE
Hjorgt 8710lM e wikds AAstkaL, gHHA| 3

< F7ReSleh ghdSe] =2 F, 100%] AZFwl
AAAZ A2 AF 7 mm AE292~ oFFH (No 5
Whatman celluloser filter, Banbury, UK)Z 3% 9|

Grade Reactivity Description of reactivity zone
0 None No detectable zone around or under specimen
1 Slight Some malformed or degenerated cells under specimen
2 Mild Zone limited to area under specimen
3 Moderate Zone extending specimen size up to 1,0 cm
4 Severe Zone extending farther than 1,0 cm beyond specimen
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Table 3, LCsp of dentin desensitizer

Desensitizer AVLCSO (%) D Desensitizer AVLC50 (%)SD
BisBlock ND MS Coat ONE ND
Cervial Cement 222 010 Super Seal ND
Gluma Desensitizer (156 Systemp desensitizer 24 97 108
HurriSeal 129 0.10 UltraEZz 2087 0.38
MicroPrime G {156 Zarosen 16 044
AV :average SD : standard deviation ND :not determined

AN, 7 ol Alolel AL Az 20 mm
ooz dtygon, SANZRTL HjdAS oFAURT
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I E ARSI 37°C, 5% COel Eolr] 24A17F
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1.56%eA 500 ofate] 2SS Bt} webA Gluma
Desensitizer®} Micro Prime GoJA+ lethal concent-
ration 50 (LCso)7F 1.56% o]3F= EFRTE (Table 3).
Cervial Cement?} HurriSealo] FARSE AEo] AEEA
S 2o 1CE 27 2.2% 2 2.0%°]c}k. Ulrakzo}
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W7} golakA] ¢l Table 4% 3HHE o «151 Al
IEA SAATNE HAFET AEEAY AEE Table
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Figure 1, Cytotoxicity of aentin desensitizers-WST-8 assay, Cytotoxicity of the
extracts of desentizers were evaluated by using WST-8
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Table 4, Cytotoxicity of dentin desensitizer - agar diffusion assay

Cytotoxicity grade
(width (mm) of
inhibition zone

(average = SD))

None
©)
Mild
(13 £ 06)

Under Outside
specimen specimen

Negative
Control

Moderate
7+ 1

Positive Control

BisBlock

Cervical Mild
Cement (03 + 06
Gluma Severe
Desensitizer (177 + 09)
, Severe

Cytotoxicity grade
(width (mm) of
inhibition zone

(average = SD))

Under Outside

specimen specimen

. . Severe
MicroPrime G (187 = 012
Mild
MS Coat ONE 03 £ 08
Mild
Super Seal (13 £ 08
Systemp Moderate
desensitizer 9 +1)
Slight
UltraEZ
(0)
Zarosen e
(13 +06)

calcium oxalate crystalo] f@¢le 2 FtHT}t Oxalate
slebEe] & e SO =A ghdzbgo] dEA ot
WST-82 mitochondrial dehydrgenase®} -2 3¢l Znj
o osf ghdEo] AMwsyt dofubr] whiel, 4%
5 oAt oxalateo]| <3 TIHo A ANESAH
gk v SR E *7"0‘7}7} HAs s Ao F
Ze e, mEwe] FEdde g FRwst
FHA3| 723} o= 1FEY oxalate?} calcium ©]
Sjo) T olest APstel, Amdoz Wl
oxalate °o]2o] AAHOEA, o]o] gdaRrt A7
mREel Aow FEErh dEH R oxalated] o3k 3}
4 W Fow i WTsd ol80 ALSY 57
olele AF) 54 Wil AHA @ Aoz
1=
FdgabHo oJet S AT oAM= Gluma Desensitizer,
Hurriseal, MicroPrime G7} v 738t A|X=AS E‘}i
th ol AlFS HEMAES 3EXO=E FhHstal
2 HEMAZ AE=AY
ToE AE=A '% ‘/}E}kﬂ‘:}.
Systemp desensitizer HEMAS ¥gslal QUA] oFA|qk
oF 5%¢] gluataraldehydeZ 3-33Fal vt Gluataral-

l:i
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Systemp desensitizer®

dehyde= MEZAo] vl st 247 g4 dor
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Elyton), 3SR o M= Systemp desensitizer®] A
F=do] AdiHer AsHA sttt = Cervical
Cementol| & v HAo] 74gl EZo] &&FHi,
Systemp desensitizero|l A& TFFe], Cervical Cement:.
o 24o] He Bdo] FEEUt UEr) wal @
Al A ) 595 e 99 o
A 7 Qloen= WsT-8 SHF exlghhy &4 29
o] ztolE 2SS 7FsAE WA itk
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