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Create periodontal tissue formation on composite resin! for improvement of
reliability of bonding treatment
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Composite resin (CR) is applied as a bonding treatment and as a root
perforation. However, CR surface rarely reconstructs periodontal attachment apparatus.

The laser-assisted biomimetic (LAB) process.This may improve the biocompatibility of CR through
the surface modification. This study aimed to develop a technique to produce the osteoconductive
resin surfaces through calcium phosphate (CaP) coating using LAB process.

The LAB-processed substrate was immersed for 3 days in a simulated body fluid (SBF) for the
preliminary osteoconductivity assessment_According to the results of the microscopic observation and
the EDX analysis, nano- and micro-structured CaP layers were formed on the CR surfaces, after the
LAB process. Thus,this study might suggest a possibility of the periodontal tissue formation on CR.
The LAB process is a potential new tool to create a cementum-like osteoconductive surface on dental

composite resins.



% X C—19, F—-19—-1, Z2—19, CK—19 (Jtm)

1. WFEBAR YWD 5
(1)  FEEERMAT OB L OIERE

OB OBEALITIZ., ZHETIEEZL OEETHE L 2> T Y, #HRMIZHZOIEEIEIC
B2 7RI0IT L A TN TV Te, 72, HRETm, 2205, WRE ek, iR
IR U CHEES NS X 2 B8 TN TV B 28, RIS 2 it B A Bl 5 &
NrHERTEALE 2o T,

@1995 4E L W EEEMEL Y A b (A-META/MMA-TBB Lo u . Z— X—R o K C&BY) % H
WTCHESTEAR DB TR (BT %E L v CEHEHT 5 2 S I L 0 BT & OIRMIC X 5 Y
ZBIET %) 21T TE -, ZOWBBIEICLY 5 EBROAELFERN 70-80% & BAF R B2 i
TWAZEERE L, ZNSIREORNERR EO=OI12iE, ERICET LY BICHEER
AHAETDZ ENEETH S,

ZHVETIC, BEMITHRRBESTBRICBWTEZ L OLAICHITHBE#EE LIy i T
WWWE ARy EBERGTHZ 8, FEEMERTHL LY RITEA Y NEOERITRD 6
RN L EHE LT,

(2) LU REA~OWEFRR A O

OZNBORBRIHESNT, LU VIRFERML, FAREE LTHRREAESN TS
LRTACEGHALT, EA Y NEBAEDARMEICOW TR L T&E 7, nvitro TIXER LY
MR & AT 2 it Uiz, In vivo TIERFERML P N2 b N7 A V28 LT
Blovyy BIZEBE A Y NEMDERET 28EE A Y NEERBRD LR, ORI
TN THoTz CERE 19~21 4EFE THARAFFEC) (1)),

@QFZTLYAIHFE RO, B-TCP Z¥MM L, rhBMP-2 & B #ifiassE s — F &2 HC,
HAARHED WTREME 2 st LT R E KON B-TCP #IN L 2 /1T rhBMP-2 % 834 LSS —
FERED | X— Rw U XA TICBR LIzE 2 A, B-TCP IR ¥ LD BT MERARRIEZ D58
SN (LX) JEREIZD TN TH Y BMBEOEREN DN ERMES L LT 7= (OF
Bk 22~24 AR TEAEIFZE C) (),

@%:T\Vyyﬁﬁmﬁ—ﬁyf/%;—fﬂmv&T/BW@%:—?4V7L\%

LlicEesEMiay — &L Z LIk 0, ZorEtERit Lz, (NI a2—7 ¢« > 7 L=t
iﬁ@ﬁ%é&oﬁﬁﬁﬂm< S BITHEEMIIE > — b % B o 72 5URHE B B BRI B 3R
oz, bk, =R F ) Fa—TTLIURREZUETSHZLICLD., Ml -
WM E L, Sz gE s — FERATRIE. LYV E e s

(TR RS I = 7 FTHEREAS R S ufe CFPR 25~27 R T B S ST s
B C) (B), LoLans, WHMMFADTHIEIR | ess ==
LT3, ZOBREED 2o T, T UL YV REIC D B |

LRUE., B-TCP DEFEN V72N & BN T DOHEf « IRIA B — RO = > b — /L3 K
b(“g?)é : <1: ﬁanﬂ%/‘f—i <1: %zflo

2. WHEOBEB

AERBRMED BRAF 7R BT RE2 A N EREAL—Y—7 m e AL A IRT VI E—T g
vkl v v reme~a—7 07 L, F /S PN '}_25 R —
EHETDH LY URE~ERIEEYE 2 E A TR, AER
ST 12 H RO F- O L RSN L. e M e .
FEAHETES LS00, BEAE RT3 ) >

: : : ) ) — g
LERT, LB A A IR T VB S

AR FNT, LA ERBIRIME S B 2Rl 7 SR LD L

NEA Nea—F 4o 7L, LUV RICHEMSAES EBT 5 2 L 2 HE L,
MALFIRT U P g ik, WAL A I AT 4 v VEREREERT ) %

F AT 4 T MO BER AR OMAE 2 [0 E S B AHMT, AAAIFRT U P - 3 ik
CITEARNTOEBEOERZM L, @AY VBRIV o AIRIRICH B 21238 L. b5

F M AT B EEET S H A RSB ik

3. WHEDTTIE



(1) b= =P AIXT VB~ 3 35 LABE) & V7= CR Fiii~D CaP HrH O RFt
CR OFEfE & L — Y — K% %2 TH#HT L7, CR 121X UniFil Flow (UF, 3 A3;GC), Beautiful
flowplus (BF, f#f A3 5L ONCV ; IR & AV, EAR 6mm, JE X 1mm OFIFT CR &1 LA,

KiAEA RN v TR TIERE LD O NHEAUIHEZ L TT « A 27 fRE0E 3 f (UFA3, BFCV, BFA3)
PVERLL7=. &5 4 A2 % CaP WEIFI/KIEHEPIZIRIEL, MYML/ﬁ“%%Hﬂ@%Bmﬁ
W (355nm, UV ), HDVVEE 2 @i (532nm, VIS ) %24 =3
e, 4W/em® T 30 Sy RS L7-. BREHZ O CR Fifi & SEM (2
THREBIZI L, EDX I CoEN&iTo7-.

(2) LAB JEALERSE O CR I L CTRELMANRE (SBF) #BRAZAT\V, AEE D T 3% A MEAE
AL Z LT EDOFEREERBIC OV TR L7, B 6mn, /B S Imm ORFZ CR &3 LiAZ,
Fixz AN v T RACTERE LN O EEAWEEZ L TT « A7 KB ZERL L7z, CaP fgfn
% (5ml) HIZIRIE L, Nd:YAG L —H— (30 Hz) D% 2 ik (532nm, VIS Y¢) Z#E6H41C
4W/cm?® C 30 RS L7=. 7 /3% A4 MNEKRREZ T2 72012, #EH% SBF (pH7.4) H1iZ 37C

T3 HBEREL, FORMEE SEMBIZ LT,

(3) WA EREL B L LRSI E OB AL O st

747 axrF (Fn) OBAEITERAE/K (142mM NaCl, 40mM Tris HCI, pHT7.4) IZ
Z 20 g/mL IZFREE L, 0. 7mL F1IZ 30min iR{E%, Wi L7z, AAEIX MC3T3-E1 Mifa % 7=,
48well plate |V 7 m v 7 ZFE L. 2000cell/500 1 1 (ZFH%E L7z MC3T3-E1 Hlf 2 F5FE
37°C, 5%C02 & FCHEAITV, & 1 HRRICERE 2 FEE L, deiakie Lofiao
fHEIRRE, TERE, MR OB T A8 L, MALPE, CaP ALPE, CaP-Fn ALPR L7308 ol &
BRET L7,

(4) AkEEEER

ALHE K OMMEER B R OAKGRZ 5 1T THEhE L7,

7 v MZ £§FWk£UE%F@%%L MELLFR  CaP ALFE, CaP-Fn 4LFE, 3 fE¥HD CR 2 75H
ETICRAE LT, 2 RICZEIESE, RS B OMBEARZ /FR U, HE Yot L CRIE D HiPH
% LR LTz,

ZERRA
(1) L—P—PFANAS A IFT V= 3 iEEHV CR i~ CaP HTH O
SEMBIEZDFER, W L—HF—RE TIXT X TOV 7 THEMITRD biieirolz. —H,
VIS L—H— %%Tiﬁmf®ﬁfﬁm%ﬁﬁ SIS, UFA3 TIIAT A T 08T LBiEs
SN2 o T=DITKk L, BFCV, BFA3 TlI~A 7 v A7 — L Ol KO 13 2% < 58D H i,
FEIZ BFA3 TIIER M D T0%FREEDH B S N — A b BIE I L7z, EDX T OfER, =
NoOHTHEY»HIE Ca b PERHLE (TX)

E
NS
- .
£ Si
T VIS
= a
Pristine
i 2 4 fa 8 10

(2) BRGSOV TORG

L — =M% ORE i, v~/ 7 e X0 —
JLOBIRFEEL LV 72 B CaP HTHMI RO H i
7o SBF IRIBRIT. BRGSO RITkE 27
NG A NN S T,

SBF J=21& i (/) {215 % (47) CR 1 D SEM 4




(3) WO Miaft &tz B E L2 ABNEEDE OB AL O

B 1 H % O/l &R eE
XD Ep b
AL CaP #L3E, CaP-Fn 4L#

CaP-Fn ALPR L 7230k} EICH] & 2250
A E L TV ONRBEIND,
TA47uRx I F o EEAENT A EICLY
WIHAAR A  AMEE S Tz,

(4) AEREaHER

X% CaP-Fn ALEE L 7-FE R

MEAVER CaP ALEE, CaP-Fn ALEE, 3H#EE D g e LS S e
\CE 2 RIER LT B S e o 7z, SIS T T e
EREGHEIRGTHL Z L 2R DT, o =

UEXy, L—F—PfHAA A IR TV EB—a VB AEEEE 2 EAkic Ly, LYv
Kl e WET D Z LIS Lc, ThIZ K MlafaERsm b U AREErES B 2 &2
REN, LY BIZHE MBI Z 5 AR R S T,

5. EleRKimE

GEEamsa) G2 i)
(D] Nathanael, A Oyane, M Nakamura, K Koga, E Nishida, S Tanaka, H Miyaji. Calcium
phosphate coating on dental composite resins by a laser—assisted biomimetic process.
Heliyon, 4(8), 00734 (1-16), 2018. & f
https://doi. org/10.1016/j. heliyon. 2018. e00734
@S Miyata, H Miyaji, H Kawasaki, E Nishida, K Shitomi, T Akasaka, S Tanaka, T Iizuka,
T Sugaya. Antibacterial and cytotoxic effects of photoexcited Au clusters via blue

high-power or white low—power light-emitting diode irradiation Biology, Engineering and
Medicine. DOI: 10.15761/BEM. 1000126.2017. & &t

(Fa%EKR] G4

(DSaori Tanaka, Hirofumi Miyaji, Erika Nishida, A. J Nathanael, Maki Nakamura2 Ayako Oyane,
Toru Tanaka Satoshi Inoue. Calcium phosphate coating on human dentin and composite resin
surface by laser—assisted biomimetic process.20th KACD-JSCD Scientific Joint Meeting
2018 £,

@R, Eiate s, PEEAF]ZE, A Joseph NATHANAEL, HAfELAL, KAMRET, M =F,
R, @AAT, b B L=V T IAT 4 vV EICL D VY U REOWE &
TNE A NEECRERHM. B ARG RS 2017 4.

@VE HARFIE, Eias, A.J NATHANAEL, HFfEfd, KRARME, B, B =, gk
A, B8 . VL=V IAT 4 v 7B LD LY U RE~DY VBRIV T LD
Hritl. BABREMRET S, 2016 4F.

@OEFHZIZY, EiamE, A 4, ki, HPpEfk, &6 . &7 722 —%2Hni-ht
ERERR ) FRAE DB — BRI T 2 BB R & Ml BifntE-. B ARREHRF T2,
2016 4.

(EF) GO )

(PE &R EAE)
OiRdL G0 1)

Ay


https://doi.org/10.1016/j.heliyon.2018.e00734

FEE
MR
FH¥E -
Hg .
HAFELE
EWNA DR -

OBARIL (FF0 )

SFR
T
MR -
FHYE -
iR
S
E N7 DRI -

(Z D)

ALHBE R PR PP ek 8 - RIE P ER — L=
http://www. den. hokudai. ac. jp/hozon2/perio. html

6. WF7EHEHK

(D)W

M HERA  J51R sk
0 —<F K4 : MIYAJT HIROFUMI
FrEpr R4, « AbiE KT
R4 AEE K5k
W4« AT

WreE &S (841) : 50372256
WP HE R4 - | =
1 —<7K4 : TANAKA TORU
FrEpr a4« AbiRE KT
a4 AEE K59kt
Wk - AT

e E &S (841) : 90344522
e E K4, - 1 HRHE
1 —~ 74 : NISHIDA ERIKA
FrEpt R4, « AbHRE KT
a4 AEE RF9pbT
B4 EB

WHEF S (8 41) @ 50779882
() et 1

Wt 1 R4« KRR T
0 —< 7 K4 : OYANE AYAKO
Wt 1 K4 - PR EAD
10—~ K4 : NAKAMURA MAKI
WFet 715 K4« AJ Nathanael
0 —<FIK4 : AJ Nathanael
Wt I R4 - g A
0 —~< K4 : KATO AKIHITO
ot IE R4 - EHEIEY


http://www.den.hokudai.ac.jp/hozon2/perio.html

n—< K4 : MIYATA SAORI
WHoEt N #F R4 - B ERT
o —< K4 : MAYOMI KAYOKO

KBTI L2051, MMEEOAR L BECEBWNTHELT 26D TY, 207D, PIEDE
B SoWFIERR R D AR FIZ SN TE, EOEFHFEFIZHES bDOTIE AR TOWIERRIZET S
AR HARIE, MR EACRE S E T,



