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Dentin bond strength of the universal adhesives with nanotechnology
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ABSTRACT
With the recent advent of many 1-step adhesive systems, clinicians' preference have also been shifting to these systems in
the clinics. Most of the 1-step adhesives are universal adhesives usable either in a self-etching mode or in a total-etching
mode with a prior phosphoric acid etching step.
And, the application of dental adhesion materials is extremely useful in promoting regenerative medicine of dentistry for
hard tissues. In late years, nanotechnology is one of the technology attracting attention most.
Amongst the synthesized nanomaterials are the colloidal platinum nanoparticles, a colloidal suspension of nanosized
platinum particles in water and with sodium citrate as a protectant.
Colloidal platinum nanoparticles has strong removal ability of the active oxygen, and an antioxidant action is expected.
Colloidal platinum nanoparticles is added in a health food or cosmetics as a next-generation antioxidant material and is used
generally. Besides, the study to apply it to the treatment of cerebral infarction and the oral mucosa disease advances. On the
possible use of nanotechnology to improve dentin bond strength, previous study showed that the bond strength nearly
doubled when 4-META-MMA/ TBB resin was used in combination with colloidal platinum nanoparticles. But there are few
studies that used together universal adhesives with colloidal platinum nanoparticles.
The purpose of this report was to investigate the effect of colloidal platinum nanoparticles on dentin bond strength.
This report is the brief explanation of our research: dentin bond strength of the universal adhesives with nanotechnology.

Key words: dentin adhesive, bond strength, colloidal platinum nanoparticles

I. EUBIC
AR RS B, A THIRTE~OHA T3 R

Ty THEEYAT AN SNz 2AT v THEY
AT LE2HEDO Y AT LIHHEEIN, —2UF, Vv

Ty T WXL DEAEVAT AN EINTZETHREL
72V ZO3ARTF Y TEEYATALIRZY Y BIy T
YT TIAIVT, KT v TSk b, TDR
B O HAALE F = 7 7 4 L OBPITRO SN 2 A

Wy F o 7RICTIAIVITERY T4 V7 Rl
A7) F=F VT FTHH) =Dy Frrers
43IV 7 EFABICITY, ZOBRRY T v 7279k
V7T FTHH* Y, T LTHAE 320OHmLI



46 JB 1R

ERIEICIT) 1 ATy 7HEI AT AP EN
72V TOLATF Y THEEIATLADELIZ N7
Iy FE—FTYH, VBT F 7T M-
INVLTyFE=FTHMHHTELL=ZN—H LKV F
ThY, BROTELERLTE TS,
ZZN—H VR FEREEERICELT2ZAT Y7
RIATy TERBE LA, FSETHDLEVI)H
R BT, HHEVHIHET v H Y, Bl
EFoTWiwv, F72, VBT yF o 7ICk )4y
BBk sha s —7r y#fergl L, K74 07
WHEIT) CETLIUBERBELIT— 7 UL L
Hiktr, BURBRFENDL Y Y DIRENATHTH 5
LB LT T — 7 URHENER FOIICERGFLTLE
W, EIIIRGRT 5 2 & TREFIICHES RS 2
BT EEAZEDPBRINTNEY,

0. #/77/0>—£ERHCDNT

F Ty u Y — 3R, T, TR
WA VAP IZ BV B AR & 7 0, Je HIFE PR % 25 I
IZbloTwb?, 2770y —kiz+ ) A—}
Vo (10"°m) OF —¥ — T+, 5+ %23%0E H#EHT
L5ZEl2XD)F YA XN OW SRR L T
AEH LWiERe 2 B 84, Bl o B 7z s %
POIHE, RAVEZEOHMERZEET AL DTH
W, WAERICBWTHF /Ty a0 YIS &
n, LI R 75 v MY BB %
PRIBHERTWD, Blcdh, h—KvF /) Fa—
78 RIS T AR A T bR, IR

Citric Acid (0.29%)

CPN## ==

bzl

—HE

ZHEDOTVD, HEF 7/ 384 K (Colloidal Platinum
Nanoparticles ; CPN) 13E A 512X o THZE S h 72",
H&F /a4 FiZR&E2m o7 FFF 2RO
ERE I VBEFN)ILATIA—T 4 VT THEIET
auf FMEL72d 0T, [HHEBER (ROS) OV
KDY, BN hTn™ Y, b4
F /7 auf FxRIRoOMBImEE LT, #ERN
RALHE 2 SIS —EICHEH S Twd, &5
1I&, THEE™ R IR I B D IR IS ¥ B 72
DOWMEDAEATEY, HOMETITRE S >~ /87
DFEREDPBD HNT WD,

Ay, BEIFAMZEHED N FE T TE
eI R F WG T B

O. g7/ 3204 REFRAV T« ITMORTFE
BEICHT MR

AWFZEOFi E LIRS HICH /72 /0
V—wIGH L, WEESEOSEL, O ER R
NOFREH* LT 52 L THb, T2
CPNIZ X P v 237 o5BI, wEMEToOd
HHRLMETE D, TNFTTOREIZBWTCPN
OfERIC X 2 LY Y OESEEIFED S, B
DL ZH4META/MMA-TBB L ¥ U2k} L Cld i 45
FEWICEET v F > 7 L72#1210% CPN ¥&{E % 308
R AT 2 20F K BE % et 2%t b ) WA IR & &R
FTIERH LN TWEY, 727201, oy
AT LI L CTEA Wz RS v, & 2 TR T
A4/ a4 FHPBRRTIESER L TWASL=/N—
PR Y FORFYEOEAMEEIZT 2 55825 H
572012 = )N—H% VR FTH S CLEARFIL
Universal Bond # W72 1 A5y 7LV T Ty FE—
FNE#EE, 2257y 7T b=% Ny FE—-F ()~
WryFr7EHL-ERTRE A4S/ a0
A4 FE) VERREHWE I L7 CPNE#E) 03t 3
) ORI EHAVERIC D W THEHE L7z,
KR 2 37C ORI 240E B B \Wid 6 - HIRE R
VUG [BRRBRIC X 2 B R S OWEZ AT - 72 245
A CEIETORICBVWTAHREZRO L o7, T
bbb, VT FE—FNFTHWERE =%
Iy FE—FTHOWHEORICEERE TR Lo
720 67 HIRIZBWTIE, A&F /v FEMHFL
72 CPNE #ESIR b MW HEA M E 2R L7z b O D248
Rt & FBRICALEE & A IO B h o T, kD24
Rt L 6 r At L OEAEMS 2K 5 &, AEE
PROLGLPoDIIAE ST/ aaf FEMEH L



F Ty ouaY— L R 47

CPNE6M

CPNE DA TH - 725

T/, BAERMOERETHMEBIR T2 2
% CPNE B 32452 L 6 v A OWVTROBIZH
KLY vy r2RBD1,

D EOEENS, &S/ a0 FIZX )=/ —
TR FIZGFEICE AN AL S 72530 h
WAVRIEE NIz COMBLIVAET 7 a0 FHR
VT4 YT LYV ORTMENNDREENRET S
LR CPN ICEHEEN L HEOMBAEIZ L o> TEESN
M35, »250VEZOMEOKELHOZ LATH
wha®,

N. SEOMEDERM

BfrBEktta el z, swfloREME S 2L T
Who W5 SO L, SRR D B, PR
RS OB % 520 5 %, HBEOME T 2 X
NTwzwv, #ifio—ok L THEREF T IH§ 548
TohBEgERH TN, F /77 /0T —DILHT
COMEIHIET 5 ENMEETH L LEZ TV,
BUAE RS THI O - T B 5 B Im AT 0SS
W2 CPN ORI k2 Mad$ 528 T, 4%
DOWBHEFIZF 2 77T — v P M5 mo

AL, BRHAE O TR N E R e oS
ZHIET I CTH 5o

Eif:

AR TR LR DBITICH 72 - Tid, BIREKR
FRFBE R R A A OE 7R T AR S0 2 & TN L i
TR AR EE e o A FE R I SRR <2 5 I B R PR AT 27
PEEWEZTRAEOMIRE - W EHY T L B
CHFLHL BIFE T,

5| F>CHk

1) Van Meerbeek B, Vargas M, Inoue S, Yoshida Y,
Peumans M, Lambrechts P, Vanherle G. : Adhesives
and cements to promote preservation dentistry. Oper
Dent (supplement), 6, 119-144, 2001

2) Van Meerbeek B, De Munck J, Yoshida Y, Inoue S,
Vargas M, Vijay P, Van Landuyt K, Lambrechts P,
Vanherle G. © Buonocore memorial lecture. Adhesion
to enamel and dentin: current status and future
challenges. Oper Dent, 28, 215-235, 2003

3) Van Meerbeek B, Yoshihara K, Yoshida Y, Mine A, De
Munck J, Van Landuyt K. © State of the art of self-etch
adhesives. Dent Mater, 27, 17-28, 2011

4) Van Meerbeek B, Van Landuyt K, De Munck J,
Hashimoto M, Peumans M, Lambrechts P, Yoshida Y,
Inoue S, Suzuki K. : Technique-sensitivity of
contemporary adhesives. Dent Mater, 24, 1-13, 2005

5) Munoz M, Luque-Martinez I, Malaquias P, Hass V,
Reis A, Campanha NH, Loguercio AD. : In vitro
longevity of bonding properties of universal adhesives
to dentin. Oper Dent, 40, 282-292, 2015

6) Katsumata A, Saikaew P, Ting S, Katsumata T,
Hoshika T, Sano H, Nishitani Y. : Microtensile Bond
Strength Bonded to Dentin of a Newly Universal
Adhesive. Journal of Oral Tissue Engineering, 15, 18-
24, 2017

7) NARTE, WESE, RisE w2 k%
WZ BT VR IVT VAT TEEY AT A
M OEAEER. BAHY, 26,52-57, 2008

8) Goracci C, Rengo C, Eusepi L, Juloski J, Vichi A,
Ferrari M. : Influence of selective enamel etching on
the bonding effectiveness of a new “all-in-one”
adhesive. Am J Dent, 26, 99-104, 2013

9) BHRAZE—EL, MEEHEZE ST T iR,
M¥E—, BIEY, WHER, o =, kEFE



43

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

7S

Z SRR L = N — VR v Fo#
PEREIC KT 55, HBiORAERS, 59, 32-39, 2016
De Munck J, Van Meerbeek B, Satoshi I, Vargas M,
Yoshida Y, Armstrong S, Lambrechts P, Vanherle G. :
Microtensile bond strengths of one- and two-step self-
etch adhesives to bur-cut enamel and dentin. Am J
Dent, 16, 414-420, 2003

Goracci C, Sadek FT, Monticelli F, Cardoso PE,
Ferrari M. : Microtensile bond strength of self-etching
adhesives to enamel and dentin. J Adhes Dent, 6, 313-
318, 2004

Sadek FT, Goracci C, Cardoso PE, Tay FR, Ferrari M. :
Microtensile bond strength of current dentin adhesives
measured immediately and 24 hours after application.
J Adhes Dent, 7, 297-302, 2005

AT IER ¢ 4-META/MMA-TBB %L Y v D 4
FEA~OFAE. Wit dr, 6, 860-872, 1987
AR, Bl o, MR WO BlR
REBRBIRET ORI RAT T8 oAb
Z, 19, 16-25, 2001

HhASET, thel—, Mot s,
B, SRHRZ, HILER kv TIyF

Wk v AT A ORK B X OHAIKALG I
L. AW, 25, 12-18, 2007
AWz, BA R SR A BR5ET M
s, SEEE THF—%, DRBE, HikE
E, HEl o 2= —F VI AT ANDY ¥
MRy F ¥ v 7 OIS EEEAEEI RIT T
B HeswE, 33,75-82,2015

Roco MC, Bainbridge WS. : Societal implications of
nanoscience and nanotechnology : Maximizing human
benefit. J Nanoparticle Res, 7, 1-13, 2005

SCERREFAE ¢ A 2 MR HANBE A, 25 1
- 2,2001

Mitra SB, Wu D, Holmes BN. : An application of
nanotechnology in advanced dental materials. ] Am
Dent Assoc, 134, 1382-1390, 2003

Ernst CP, Brandenbusch M, Meyer G, Canbek K,
Gottschalk F, Willershausen B. : Two-year clinical
performance of a nanofiller vs a fine-particle hybrid
resin composite. Clin Oral Investig, 10, 119-125, 2006
AR B N S AHE—, B %= h
WIEF, EERE 795+ Fau4 FRPHE
ALFE H34-META/MMATBB

LYY DF =V A 2 v FARE R OEE TG 2

ﬁi&

—HE

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

L, AuikE s, 32, 177-192, 2012
Hoshika S, Nagano F, Tanaka T, Koshiro K, Selimovic

D, Miyamoto Y, Sano H. : Expansion of nano-
technology for dentin adhesion using Colloidal
Platinum Nanoparticles. 87th General Session of the
TADR 2009, http://iadr. confex.com/iadr/2009miami/
webprogram/Paper115406.html

Hoshika S, Nagano F, Tanaka T, lkeda T, Wada T,
Asakura K, Koshiro K, Selimovic D, Miyamoto Y,
Sidhu SK, Sano H. : Effect of application time of
colloidal platinum nanoparticles on the microtensile
bond strength to dentin. Dent Mater J, 26, 682-689,
2010

Hoshika S, Nagano F, Tanaka T, Wada T, Asakura K,
Koshiro K, Selimovic D, Miyamoto Y, Sidhu SK, Sano
H. : Expansion of Nanotechnology for Dentistry :
Effect of Colloidal Platinum Nanoparticles on Dentin
Adhesion mediated by 4-META/MMA-TBB. J Adhes
Dent, 13, 411-416, 2011

Nagano F, Selimovic D, Noda M, Ikeda T, Miyamoto Y,
Koshiro K, Sano H. : Improved bond performance of
a dental adhesive system using nano-technology.
Biomed Mater Eng, 19, 249-257, 2009

Mendonga G, Mendonga DB, Aragdo FJ, Cooper LF. :
Advancing dental implant surface technology —from
micron- to nanotopography. Biomaterials, 29, 3822-
35, 2008

Tschoppe P, Zandim DL, Martus P, Kielbassa AM. :
Enamel and dentine remineralization by
nanohydroxyapatite toothpastes. J Dent, 39, 430-437,
2011

Hirata E, Uo M, Nodasaka Y, Takita H, Ushijima N,
Akasaka T, Watari F, Yokoyama A. : 3D collagen
scaffolds coated with multiwalled carbon nanotubes:
initial cell attachment to internal surface. J Biomed
Mater Res B Appl Biomater, 93, 544-550, 2010

Hirata E, Uo M, Nodasaka Y, Takita H, Akasaka T,
Watari F, Yokoyama A. :
nanotube-coating of 3D collagen scaffolds for bone
tissue engineerring. Carbon, 49, 3284-3291, 2011
Kajita M, Hikosaka K, Iitsuka M, Kanayama A,
Toshima N, Miyamoto Y. : Platinum nanoparticle is a

Multiwalled carbon

useful scavenjer of superoxide anion and hydrogen
peroxide. Free Radic Res, 615-626, 2007
Watanabe A, Kajita M, Kim J, Kanayama A, Takahashi



32)

33)

34)

F Ty uY— L YGRS

K, Mashino T, Miyamoto Y. : In vitro free radical
scavenging activity of platinum nanoparticles.
Nanotechnology, 20, 455105, 2009

Takamiya M, Miyamoto Y, Yamashita T, Deguchi K,
Ohta Y, Ikeda Y, Matsuura T, Abe K. : Neurological
and pathological improvements of cerebral infarction
in mice with platinum nanoparticles. J Neurosci Res,
89, 1125-1133, 2011

AIMET, #A E, RFS= Hb 5, B
W F 277 uY—% w7 Total etching
system OFEAVEREL R ORA - A&/ 34 F
WP X 2 R EEAENORE. BAEWF, 27,
84-88, 2009

Katsumata A, Katsumata T, Hoshika S, Hoshika T,
Nishitani T, Yajima T, Sato T, Ichikawa H, Sano H,
Nishitani Y. © Dentin Bond Strength of the Universal
Adhesives using the Colloidal Platinum Nanoparticles.
Journal of Oral Tissue Engineering, 15, 11-17, 2017

49



