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[ SUMMARY OF RESEARCH RESULTS ]

This study was to investigate 1) the changes of surface characteristics of
Er:YAG or CO2 lased dentin and 2) the adhesive properties of resinous
materials to the lased dentin.

From Scanning Electron Microscopic (SEM) and Atomic Force
Microscopic (AFM) study, the smear layer could not be detected on the lased
dentin surface, and the structural defects such as micro cracks and stratiform
structure were formed. Thermographic analysis exhibited that the laser
irradiation generated high heat of temperature value of above 200 °C. The
analysis of lased dentin using Energy Dispersive X-ray Spectroscopy, Electron
Probe X-ray Microanalyser, and Nano-indentation Tester revealed the decrease
in hardness and in concentration of Ca and P in the superficial layer of
approximately 30 pm thickness. According to these changes heat-denatured
layer and a layer with destroyed dentinal collagen fibers were observed under
Light Microscopy (LM), Transmission Electron Microscopy (TEM) and X-ray
photoelectron Spectroscopy.

Early bond strength and durability of adhesion of the commercial adhesives

to the lased dentin were significantly lower than those to the rotary cut dentin
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in micro-tensile bond test. This might be caused by the concentration of stress
to those structural defects, by the inhibition of resin-impregnation due to the
denatured layer, or by the deterioration of mechanical properties of the hybrid
layer and the lased dentin itself.

In order to adapt commercial adhesives to lased dentin, pretreatments for
the removal of defects and denatured layer were examined. LM, SEM and
TEM study revealed that they could be removed with 30 seconds' phosphoric
acid etching followed by 60 seconds' (Er:YAG) or 120 seconds' (CO2) sodium
hypochlorite treatment. This pretreatment could regain adhesive properties of

commercial bond systems equally to those to rotary cut dentin.

[ KEY WORDS ]

(1) Er:YAG Laser () Er:YAG L —¥—
(2) CO2 Laser (2) CO2 L —H—

(3) Adhesive resin Q) EEELY

(4) Dentin Bonding 4) BRI EESE

(5) Mechanism of Adhesion (5) HEHE

(6) Interface of Adhesion (6) BESH

(7) Morphological Study : (7) REFRIR TR

(8) Analytical-chemical study (8) L ERIIF3E
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OBE &%/ BERET RE SR/ AHEHEr/
B Hy BELREE HE KB
(EBRZEFHERRELE —HBE)
Early Adhesive Properties of Adhesive Restorative Materials to Tooth
Substance Prepared with Er:YAG or CO2 Laser
(OTakahiro Harima/Nahoko Baba/Yasuyo Kajihara/Naoko Kimura/
Masashi Fujii/Morioki Fujitani/Hideaki Shintani
(Department of Operative Dentistry,

Hiroshima University School of Dentistry)
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—7, CO2 L—H—OEFEHIIZ, ¥—E L Single Bond IZBNTHH
ZLz<, O 3BOMEHITNTHEITE2 - 2.

WIREEL, TRTORFICBWTL Y O NBRERE, F-I3REHET,
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EMRIIBNWT, 744 /=02t 7 MED LS, co2
L—F—CRBH ENT, EnYAG L—F— 2B TRBRE N2 BRI H - 7.
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BEUVHIZINTED, 2oZELEELATNERS VW T s 7y — b

21



Nns.

FURLD, FEHYHBECIOIBERSIIRMAORZ DL — Y —HIE
XL, IRNEBESATLERARTI2LERDH D ENAN SRS .

RBAAL -~ - LKEDzy AT — S —E@BER
HeEfRaE, 36 (BKFERHIE), 1993

HeEfRes, 37 (BEFHB), 1994

H#{RiE, 38, 1995

H&fREE, 40, 1997

22



[(BXEHEFFE 198 FEFFFR (F108E) HE]

ErnYAG 8L CO2 L —F—LEmIZK T3
FHEEHECEMBOEREH B RmoKH
IRBRFEFTERRGEFE R E

OBEBE&#, BHRARET, BEEKR & R,
He e, SHAEE, BLARE, HiRaEs
Adhesive Properties and Interfacial Structure of Adhesive Resin
Placed onto Er:YAG or CO2 Laser Treated Bovine Dentin
Department of Operative Dentistry,
Hiroshima University School of Dentistry
(OTakahiro Harima, Nahoko Baba, Yasuyo Kajihara, Takesi Tsuji,

Nobuyuki Tanaka, Hidenori Urabe, Morioki Fujitani, Hideaki Shintani

(%

i}

]

EF EnYAG L—H—% CO2 L—H¥—2BRERISH TR
BENTVWS. AITEOERIN VL —F—4HAEICHLTIE. ZA3IT7E
DU ZFRICL TWAEHADEE L ATLAEZZOEEHEATAICIIDNRE
HEZHOIDDEBAON. IRMAREF AT LERRET L I LNABNEE
bis.

AURIT. ZTOTFHUARL LT SR - UBOBEI N =4 EE Y
CHT L/ EEEEBEMBONMEEE I ODVWT. FoNVEAK 2RV
BIREERR. BLUEGRE O SEM BZE 2T R L.

(BB LT H k)

23



ERICAWEMEERIZ-ELTRT.
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MU HROBEE AT LERRETDLEROH S 2 ENHN &/ o 12,

24



(BEFXERREFR 1998 FEMFEFR (F109EH) #HER]

L — Y —UBEFEICBITIS LD 0E
Bl V- -RKIDB0EEBIIONT
EBREFRFHERRFEEE —#E
OREE®R K5 HH®HH T ARF
HNRL SHEE FLAEE Heks
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ERV, RFEEEORLERHORRET Y > M) 70— A kEaEANWTH
FHBETICHEL., SLEESTHEMEL AW TREENITRFA L.
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(MR B LT HiE]

etk ZFAEIC, Y1 VYESRAA M TOHERREERZBRL.

ErYAG L —H —(Erwin, BU %, %&MHmHH 60ml. 10pps)& CO2 L —H—(F

27



HEMERT, Smt lw, BEEE 03 8., KESzy A7 —35—09 #)%
MATEELTL—F—YHllE LRz, ZO#%, RICRT IO ERATLE
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HERAWTHREZNIIRHL, TERLEHOARRKRKIEIYYY > Y 7 o—
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P—RBEIZBOWTERLAREONRIRBD N>, UEOBEENS, K-
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Adhesive Properties of Resinous Materials to Lased Dentin

*Takahiro HARIMA, Morioki FUJITANI, Kazunobu OHSHIMA, Hideaki SHINTANI.
Department of Operative Dentistry , Hiroshima University School of Dentistry, Hiroshima,

JAPAN

OBJECTIVE

The aim of this study was to investigate the early adhesive properties of various
dentin bonding systems to Er:YAG- or CO2 lased dentin. The interfacial micro-
morphology and characteristics of lased dentin were also examined.
MATERIALS & METHODS

Wedge-shaped defects were prepared in the freshly extracted bovine teeth and
were irradiated by Er:YAG-(60mJ, 10pps) or CO2 (1W, 0.3sec) laser. They were filled
with various adhesives according to the respective manufacturer’ s instructions, and
were stored in distilled water at 37°C for 24 hours. The adhesive properties were
examined with the micro-tensile bond test, whereas the interfacial micro-structure was
observed under Scanning Electron Microscopy. The interfacial properties were also
characterized by Light Microscopy especially on the Masson’s trichrome stained
specimens.
RESULTS

Laser irradiation, generally, reduced the bond strengths. The smear layer could
not be detected on the surface of the lased dentin, while the resultant heat denatured

superficially. Cracks and exfoliation were produced in the superficial layer. Removal
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of both the denatured layer and the structural defects recovered the bond strengths of

adhesives,
CONCLUSION

Both the heat-denatured layer and the structural defects affect the adhesive
properties of resinous materials to the dentin irradiated by laser. Further investigations

are necessary to develop a new adhesive system that is appropriate to the lased dentin.
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MUNEIRDEERR (F DAYy RAE—=F 1.0mm/min) 21TV, ZHZFh
DEFEMALEERT L=,
[ER #7725 i Z %)
B -V UHEIICERE, RELAL O EENONMESEIZ. migs
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ERFBICAVWSNZL - —EEIT. EnYAG L —¥— (£ F&YERFR, &
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©
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adhesive % 2 EIH T TEBM L /2. LBI TIZTDWTIE. Primer A & B 2L,
30 PEIAER, BEOLY—JO—% SPEfTo 2% Bond A Z%#H L7z, PB
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BHEHUEETD &AL V- —RBERESITR T4 T MOARZER L,
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3 BV STRKDBEGRITETS LT, BBRNEFEETORE
DR ETo72ET S, L—F—REMIZIE ErYAG L—HF— T8 2000,
CO2 L =Y —~TiFH) 750COMEITHLYTHEANRELTHE, COLESicL
~€—%%éhk%%gﬁﬁKBmTMEmﬁﬁwﬁw%iﬁ%®6htt
%%b%f\@%%WT@S@HL@@E?%M%éf‘@%ﬁﬁtﬁb%%
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HEEDLONBVWEEINTNnS, T, @FENKEETE L. BEpERN
BEWOEMEE TANREICREIN RN &R, FERIBIZ LW
—DEHFEEAN EnYAG L—H—13 0.1 B, CO2 L —¥—TIid 0.3 il &8
HRHETHD, SHICAKERZIT—ICX5@AMREEE- T, BHERE
CHHENTREEEZNELZBDEREDNS, LA LBEROEBRIZBNTII,.

MORLUBEHICIDANEEINALD, £, BREFEERFEOESICES
THEBEEBANOEEDRDOENDEVIRE > PbH0D, L—F—HEHIC
EOEELEZRBEBHAFXRRMZT TR ZTONTCHIERLEEL LIFTTE
BRPEARIE S Nz,

2. LY -UEKFERE DS LFERNRS IR EFERIME

(1) LY —UBSFERBOERE S PITHRE(ITDNT

Masson’s Trichrome REYIFIIHBITH LM BERIZLD, WFhol —¥—
NHEKLFERBICBNWTS, a2 ba—)bELEH#600 > U a2 H—)N1 R
—N—iZ&sftETmicBNTRE Do N Lo EREENEDR S N,
Masson’s Trichrome 3, T FEOERBSERZEST 2 I EILDMES
FHBECEWCILSBEORVAENFOEZFATAREE T, E¥ D
S—H UFEMEREL . BHERELTWA IS -7 UBERIIFRS 2D H1T 5 359,
->T, WINOLV—Y—UBEFEERBICBNTHI T 7 VREERIEHE
EREZLTHO. L—F—BEE O photothermal effect 12 & ¥ #L# & N 2413,
ERENEAERADOARLTEORNROETEIS—F VIO EEERIFL
TWABZEMHBAL, ZHIXPSEHEAMOFAREZFTHHOTH 72,
/-, EDX X B EMMTORERE, WThOL—F—ABETEICHNT
LHEBHEETO Ca L PHALEOE—VHRBRETEHERZFEIIBT2ENED
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MICZRBBDSNT, PRI bERZOHRITIELL Tz Z & 234 8
Lz, EZAM, EEMIEFTETA, Ca & P WFEOBERTNED S
N, V- —BFEFICIE2H8FET YA MEROBKZS I, BRRIZED
SHAEEEROEBBEORKTARB I NG, £, TOBELROEE D
5 CO2 L—H—DFHA EnYAG L—H—IZ L7 N¥ 1 MMERZE XD ZB
REDZENHEAL, CO2 L—HF—NZORFHEMABTHEFOE NS R
REGIZT NI A PREREHREL, ABT2E0WD XPS KES O R 2 EM
F5HDTHo 7=,

2) LY UHSEFEERBOBMMEBEOL/LIZDONT

ABRIKEED TEM FRRICE S E, BTy F oV INPIRL 2 ST E IS
WCHERTE, SHREERTELOERIIWD THETH > DXL,
ErYAG 5 Wi CO2 VL —HF— MBI NET2 L EFERFEEOMIZHS M
BREENLRERIRDONLEN /2, o T, LY —BFITLET7T Y1
FEROEABEERIRBRI Yy F U JILL2RROBEIZIERELS., WbWw3 L
—H Ty FrTENAED, ZEBOREFNELEIRDSNLVWEEDD
DODTHBHIEMNHBAL =,

¥z, BIKEEDO TEM FrAicE s &, WFhol - —-IUE S FEEEIC
BWTH, M AHBTHEMESHNHERLEELZO S 5 D EHENE
Nz, o T, L—H—WEF® photothermal effect IZ L D F 4 L =8P
photodisruptive effect IZ&K 0., I —F VR OBABENKEINZ Z &N
RN, HIRO XPS REAHP LM BBROEREZEMATZHOTH - 7=,
E5IT, EnYAG LY —HEKFBEIZBN TR, ZHESPEFOTFBOE
BT EOERTIHBEHNHARTH S 2A, CO2 L—YF—UBETFEICBENWT



Bl EOERAIAHBTRITHN TH o2, ZNEF LV —F—0EFEEARMICD
TOERBBFOBEVWAKRZLEELTWSEZEZA SN, BB, KIITHEIY
ENFGVEEERETS EnYAG L—H—ART, EFEFOKSFIZRINETHN
photothermal effect %° photodisruptive effect IC K DBIRWICaA S —F 2 EEL .
photoablasive effect ICXDM/MERZREI L THEZEZHITSDIIHL. CO2
L= 7 N F A M &I U R 2R <. % @ photothermal effect

IZ& % vaporization ODIZEET /XY 1 MEEMNWEIND & WD REEF

2D EERIN-,

3) L—P—UHEKFEXEOM S OELIIDNT

MO T E<HRCBEOBLERELEL V- UEBKFE@mELV I > FK
fEEME oS REOKHEZBREBRAE L —THMEZ AL TEBER
BTHELEER, FEZBLWTFyy 7TORERIRDENT ., LEREREK
HREBEGREZEL TWE, LAL, MEZBHTENZLD 3RV EER
BREOWBIZEED, FAENTORERBICOEOLLITEERIIKVEZ
RLEZ e, FEZBONTHRLZEREOITOERENS, 357 —F &
HDOEMEZSTIZT NS A F#EROBIRIZHE D ST EBE OO KT AHE
wENk, £IT, VY —HBEINEEGFEREBOIA T I v IEIZH
ELZEZA, EnYAG L—HY—EKIEICBVTIRIREN 204m, CO2 b
— - UEFFETIEN 30um ETHMFI v IVBERARITENEERL,
V- —BENSNERTEREOMERET T2 ENHHALE, £k,
EnYAG L—H—UBSFE BNV TIREERTIEE L —F—RBFICTI DI
ELERTELOEAPLENHBETH >0/ L, Co2 L—F—-ILE K
FETEZORALIBIBITHNTHD ., BRKEFETHITXD TEM FFREZEMN
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25D ThH-o 7,

3. LU HEKFEHICBITLIERBSTICEBEERLNL P oEEEI
RETEEIZONWT
SABEZHEVHBREICIDYEI TS LEREINDIAATEBRIRFEER

KHERTHEBESZAAEEEROBTH S, o T. BHAOKEEIZHD

HTHEIPOA VI ORFEEEC LD THEEREFRFERD I &M%

<V TROKFEEREL AT LIEEHNOFERICELEAATBEZEEER

WCEDAUBETHEESTREINTWVWS, COAATEOUEEFEIC., 85 E

KEEBRTDZLICKVEH LEZaS—F U BIESEET /Y —NEBER

BU, BT A2 LI THEEL D OR—fKEZoE, Wh®bs N T

Ty REBOBRNL P ORFERERBOERTHS LbhiTng ¢

P, EZAN, LY EEFERBICIAATBRERINT., 51T

KAEIST—FCOERMELER. EECBRESHSORE XK, 250K

MEOKTLAEBZEORRI NG Z LN, BrONHEgEeEHnZRICK

DHBH L, 22T, IR —F—UBRFEICBIT DL I REEM

BOEEHCRETHEECOVWTERERA .,

9, LY UEBEKFECBILIRENEZRE L2520V Y00
BREREORTFLARSTEMEZRILT 572012, LTFTORBRETNVERZ(T
o7, Wb, BBHL VWEF—rIL—TJUABERT I EiICkD, 355
CERMEICHAEHERELUAERFEICHT ALY REEMEONBIEERS &
MEL., BEMEORIFITEEI DLW THRHMLE, TOME, LY OETFHE
HIZHT2ERIT, AUEZETEAEEBEICKTIAZENHHALE (K
200 ZHiE, BABOBINAHEOEFHLEREZHNTHRL TS, B
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EELBHIS -7 D HRENEENT /) Y —OEBBEERE L - TS
MEZOSNDZE, HDVWEBRBHERL TS CHENREE L WHE
PDETLTWEZ®, BRINENATUy REOEHWEEENMETL R
AREEEFEILI 2D EHREINE, o T, VY- UBRFHEEICHEAL
EEAEMERL Y OBEHERT IR2ERERDAIEENTB I N,

K, V—H—UBRFECHFETIBERENL S > OBEHEICKET
FZEICEL TR, #FERCEREINCARCBREBEMEIFIKEFHEICKL
HEET /R —OBRBHBICIARNTHZLEZAON, FRRABMSHAT
LDV COEBFEEMET I A RESERING, L L. #iE
RMENIZEBLEKSCTEV LDV RESRLLERDZE. HEHVIRRICTE
EREGTH> THEARBRIKICIBERBBAICEINEP Lkl L 5 <
BBHBTEFIZLKD, VO OOBERERTIE2EREBDRESEINRES
iz,

Elo, V- ABICKORELEYROBRTLAE—EBRL Y 0EEH
CRETEECELTE, oL 2EICEHELEZET &8 OB IKIERIC
LDELIRTFHAKOYMENETTHEEAOND, t> T, EERABRN
CRABEFLES LS <R, ZOX5BPEETEDL Y D oEEE:
BRTFSELERELRDUTREENRBEINS,

UEoRic, L—HF—BEKIEmRINTEL 0 REEMHEOREEN
EFLEZERE, V-V -—HBFACLXOBEEERTHEL2RFEICIT—F Bk
DWBEEIN—BLALUBERERIND I L, BURCEREBEDNZE OIS
RUMERFEET DI &, SSUHBERTHAIRTEAROMUENETFT B &
FETHHIEPHLNER Dz, LU, L—F-BEHICLDEFIEIIER
ENEINSOVWHIEEEHERIT, FERCLREBIUVEBIERL
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THBD., TOTEREAEERIENEFET S, > T. IhoEHEEEREZ
MENOHETHRETNE., LI OBERIZEET SFEENE X SN,
CORICELTRIRETREZMA 5.
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L——BRFEE~ORTLEZEDORE

B1EH #H3S

L= —BFAINZ8FEICHTEL D OEERICET AIEAMOEMEC
£5&, V- —UHBEFBEIIBVWTEHAATERNBREINT ST HME DH
0 PN ROoND2HEOHMEZLNBENS L —TF—TyF B, #
BV CEEOEDOHEEFEBEL TEEMNT, —HTEEICL>EmUA
ODRELIZDEETEZONTEL ™), 2L, BIEZBVWTRNZ L
I, LY —BEFERIIMTZL O REEMBOEEEIT. BEKEY
HIgZgEICKSPHEICHTEENIDERIETL, b—F—lck2EEL
BRLYCOEERICEZEZREITIEMHBALEL, T5i2, BUELES
IHRFICKD, LI OEEEZETIESIERIIT. L—F-BEICXD
BEETCHARABERBICATI—F OB REENEIN B ELEEE
MEREINDZE, ARCBREEM R EOBERMARET S &, HHE
KTHLIEFEEROEBBREME T URSILT I EETHS I &0
L, 2O&2KE, b—PF-lBasnNzZgFERIT. HAMOBFEOLDIC
RUTHEFCEANRATRABWIENHALSHIR SR, Thso0nbid b
PYOBRERERIE. V- -UBRFERBIIRRALTERIND Z &N
HEINTHBD, COXIREFHEBZMNENDHETHREITNR, LY
COHEERRBETELZENEZL SN,

TITENETE, LY 2OoREHECEREL > TWSINSOREN

BCBERMEOLVWEYMEDOE T L ERFER E2EZENICREL, LV
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—HRHICKOET LAV > oEENZEE S5 720 OR) R 73 % ai
BEIZODWTKRHLE, Thbs, V-V —EFFEREBICERINEZZ
NEOBOEBRTITY DBAKBKREZH Y, ERAEERMTRERFERT -
U LAKBREANTAEZT, TOBERZUEKHAZBEZHERICK
DREFEHLAE, I5I2. Zokd5kLTallBEolI Nz —Y—UEETE
WIZHTHL Y OMBEEERSTCICERRAKEZ, siAL Y >V E
ARAZEAWER/MIEROREBRRICK OB L.
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Bo2Hw MEEHBE

1. Lb—Y—%E
AEBRIZAVWo N L —F—KBIL, B1E, FONELFK. EnYAG L—H
— (BVU & BUEFT, T, LT Erwin EB5T) BEY COr L —H— (FHEUE
Ft, W3, LT TOPAL &B89) TH2 (E1, 2).

iz, BEEMAICELTD, BIE, ENELFET <. Erwin 136600 2 m.
AbL—=FrFA4T (H) 07 Fyv72H0. B0ORLUEE 10pps.
i) 60m) DM T, TOPAL EFEHH N 1W . REER 03 #, WEH

ARy b4 L H02mm OERETENENH N,

2. RTE AT ALER A

FEBICHEAL A WEAAEANIZ, 37% U BAKEKR TS5 Koetchant
(KURARAY, KBz, ELF K-etch &EHE9)E 10% REEEE T MY 7 AKEK
(Fries: I, KBk, LAF NaClo &H8T) @ 2 f@E TH 5. K-etch {E 10, 20,
BEY 30 #i. NaClO iZ 30. 60. 90, BX 120 BTN FHUE %175
7z (& 4),

3. LY —UEKFEICHT SREALEEORE

1) L=V —-ABEFER N ORE

WRHEEELTEIE, FUEEERCHHEREFMEEEHAL. UTO
BRICHHE L 7218, ERICHEL &,
WEEHEMRTENERFE E25KLD. IHRI Y~ (MC-120,% )L b—,

HE) 2RV, TFANSRFEETH Imm OFSTEETF ALE %2 EEhs
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EHCOI L R E PHEEZEH I, #600 U A H—NA RX—NX—%H
WTHEKTTERZE L%, BEKPICT 20 oMBFRESRZTO .
KWT EnYAG, B CO2 L—H—% FEEHTHRFL. L—Y—QBERF
il & L7z,

(2) EEETHHEIIILEE

EHEAILEINAZL - F-ABEFEREICHBITSBEXRRDOREDKRME
ERFATHEHNT, EEBTHEME (JSM-6300, JEOL, Ei, LLF SEM LB
T) ICEDBRETH .

SEM BIZHMEBORBRENELFERICUTOZLLfTok, Thbb,
LY - INEZRTERFEET K-etch, RWNWT NaClo ZH W THmL
BEBAKEL, 2% 8T HKIVATIVTE RRS% TNV -V T TE RESGIKR (pH
7.4) HIZT 24 BFEEE L2, 02M U D EEEHK (pH 7.4) #1120 7RI
H., Iz 3mEEBEDRLAE, REKIZ 20 7HBELL. KNT, 25vol%,
50vol%. 75vol%. 80vol% L% / —)LHIZZENEN 20 7. 85vol%. 90vol%,
ISVOl%T S J — Iz ZHEH 30 4R, ALY /—)Lhiz 60 HHIEEL
THA L. BiAKSE T#. 1,1,1,3,3,3-Hexamethyldisilazane (HMDS) 12 10

SINZEL, BREBS BB ZEEIHVEREL., SEMBERZTo 7,

(3) HFHEMBEIILDEE

HEATLEINZL —F—UBGFERBICBIT225 -7 U R#EOEHE
LE=BOREOHEMERFTTZEMT,. AIRNEICS T2 AEEME (BXS0,
FUNRAKRZETE, F5, UT LM &Y BlgRzTo7,

LM BIZARBORBIC DOV THHEIELFEK, LTOITELITo%. T/
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HBH, Keetch RLIEIZFHIEHEE NaClO NEDOMEE N L —F—ILHEFERF
ZA¥EL . Lillie ® 10% FHEEEFRIL < U EEHFICT 3 HEEE L7 #%. Plank
&Rychlo OREPMIRIRIZIZE, 4°CT 3 HREBRK LU=, BRIKKTH. BiE
KHWERITSY ) — LRIV THRAKR OB ZITo 2%, X570 2 REL
oo D, T 70 b—A (TU213, KRBT, 50 KEVES 44m
DOEGET TR Z/EB L. Masson’s trichrome 2L /=%, HFEMET
TRIEIS—FTOEELEBOREREI DWW TREHLZ.

4) FBREFEMBEICI SR

EHAMLEOBEI N 2L —F - UHEKFEREOBMMEEORMHE R
THHMT, BBETHEME (JEM-2000EX, JEOL, i, AR TEM &BET)
BEETo 1=,

TEM BZARBOREICOWVWTHEINELRELE, LTOIT&<{Tok, T
72HB, K-etch BXT NaClO LE DS N2 L —F—LUBEFHRAK & 2%
TRV LATINTE RRS%TINVEY—=IT LT REAK (pH 7.4) HITT 24
REEIEE L. 10%EDTA-2Na (pH 7.3) /KIFMEFIZT 2 EAMEB THIKE., &
FEIENWTY ) —IVRAK LU EZBICIAR O EIBICTa Lz, 2 sl &,
FEH 08 um OBEYFZERL, BrEY S > LHEBHOEREEHL /-

%, MEEBIE 100kVIZTTEM B8 L 2.

4. RILEIC LB LY OEEMOEEICDVTORE
(1) EEme
AERTHALEL S REEMBE—ELTR 5 CRT, Thbb, #

EIVATLMEEM E LT, Mega Bond/AP-X (KURARAY, %, LLF MEGA

73



EB&9). Single Bond/Z100 (3M, Minnesota, USA, LAF SB &RBgd) ZH L=,

(2) wEmEmOFE

I AR, RERHKE L THBHRESNE 260 ML, UTOR
B EERIC L, Tabh. BREEOS TR S KELANE
BEIZF—/A—2U>F— (759 hIVR) ¥4 TFAYEY BB b
(#201, AR, 38 ZAL. EEOERS &K CHEIEENZNZN 6.5mm,
5.6mm THAFE 2.8mm OEAME: S 4.9mm ORLMEEEHT S < = Uk KIE
BHEEHEBICERLE (K 1), TD#%. EnYAG L—HF—, L <IE CO2
L— - 2R ORI THAERROE 55 LS T HEEICHE L.
FNENE EnYAG L—H—HEER. CO: L—-Y—UEEBRE L. 28,
H—E IS —F— B E T TWARLEREZI Y FO— LB E L,

(3) MhiEE A AR OMA

ZOEDREFEEINZEERIIHL, UCBEREEEZEEF MY TAICK
ZEEAMLEZEL 2%, SV e EETOHRETBEDICHEEREEZT- 2
%, HELKZ, ThbBE. MEGA IZDWTIE Primer T 20 RRENLERE, BE
QLY —7J0O—% 5 HEfT-72% Bond Z2®H L. SB DWW TIEIMED
Scotchbond etchant T 15 Ty F >, 10 BREKIEL., FLT7472HN
7= Blot-dry ®7%. Single Bond adhesive & 2 H# T TERHE L., WTFhoR >
TAYTMBBHELT 10 PECHBEOLY -7 00— 0DEBLLEE. X
Ha&fz8 (OPTILUX 500, KERR, California, USA) Z A\, 10 BREIGES L AE{L
S8, RNT, ESRKRULAESEL D D EREALBEZZET LR, BER
BT, 37CKFIT 24 BEIRE L, T0%,. s zZKkhEEL-
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RETEER (22+£1.0C) IZARZETHE. SRAYF— (MC-120, TV b—,
) ZAVWHEEREEBEICAZDLOUEL, BEE 1.50 mORFEHIRTE
EREBLE, RWT, KTVRREBOBRRAEEDN 225X1.50 mORESD
WEBHERDIIICHEHE D ER 675 mOMERHE KD 5 >~V EUTHIFRE
gL (K2), mhBEARART L THUE,

T, ARICAZINZESHABIIZDODWT, RERE 5C. 55COKEICE
REFRER 30 B2 1 YA VIV E L TIREARZ 1000 HFREL, —<I)T12
WERB S 1T 7z,

(4) BERE ORIE &

lEoRicAMEIN-HFZAWTEIEZRAKIZ, 5RVEERE 28
EL, EELYCRBEMBOONESEELRS NICEEMAEZBF L2,
HiEicid, meERBE (F—- M7 57 AGS-5kND, HE&{ER, H#) ZH
W, Z7OAAy RAE—F 1.0 mm/min OFHETIT->%. BB, BN
EBITOAFEMICIONTIE, TNENOFHELIVEERZEZ KD, Student
D t-test 12 Lo THEKE B OFEEFT THREFHILHEZINAZ,
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EI3H MR

L LY —BRFEICXT S ka0 ik ORE

(1) FEETEBECESD L —F—UEE T EREOEE R OB

BREL Y- UESIFEHEIC, Ketch ZHW 10, 20, 30 BHRELEL =%,
NaClO % 30, 60, 90, 120 PRAEERKL., L —F—UBKIFHEEZEICHRK
ENEHBERBOBREOBRBIIOVWTHRIFLZEZA, EnYAG L —H—0LHE
%%EKBWU&30@@®Kﬂmﬂﬂtﬁ%ﬁ%90@%@MMO%EK
DLV UEEFEEROM N raRCABRKROBREBEDIIBRIN
i2<720., UEHEITTERT, 2, RPRICHEOUZRIHENARICEE
=Nz (K21, £/, CO: L—H—UEFFEREIIBNTDH K-etch 30 &
MDY % 5L 721 NaClo 120 EOLE2ET &, L —F—HEIcKD®
RENLEZRIMEEEHTHLOLEFIFEDONT, UHARFIFHETH O,
SEMERNEIIRPRE R LHBRICESZ IR (K 2D,

(2) HFEMBICIL2EHSTFEIS—T COBR

22 12, 30 D K-etch MEITHI EHiE, EnYAG L - —UHEHEFHEIC
BNTIT 90 HED NaClo YL, CO2 L —F—LEHIFEITHB W TIL 120 B
@ NaClO LB % fti L 7= S F E R E D Masson’s Trichrome F@E YD LM #%
BERT,

WTNO L —UBERFECBWTHREBIIEEINT, XBITER
ENEAT—T URMOEE L EERREI N TV,
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(3) milEINAZL -V UBKFERBOEZBE THHBEBZE

B 23 12 K-etch 725 TNC NaClO AH DS Nz ER L —F—UBKTFEO
FIKHEEY R O TEM &R,

ErYAG L—H— LS EXRBICBWTERD SN EK A THEES
DWELEI T4 EBHMEZ. Keetch 30 #f, NaClO 90 O UEEIZIEFR
HONT, BEHBR THMEBEZE TS 377 VE#ENBIREIN, X2,
CO: L —H—LEKFEIZBWNTDH K-etch 30 M. NaClO 120 HH DL
IZid. EnYAG L —H—JLEET & MRS CHREEEZE T2 -
WIENBRIN, o T, WHEAMLEZ2ET Z I EEEEIRE N,
EFERFEOBHLZ I LML =,

2. BILEOBENZL —F—UBREFHEIIHT 2L 22 OEEEORE
K-etch 725 NZ NaClo I X 5RTAHOBEINEEL —F—BHEFEIC
MEBLYUREEMBOUNEERSOREHREERN 24 1T L TRT,
WTHhO L —F—UBEFEIIBNTD, LY OMBBEERSIZ. MR
OREEICERREEGRYHIZRICHTZ2ENLIDDERIBENVEZRL 2.
K-etch 725 TNZ NaClO X5 EATUEZ BT &L —F —UHEFEIIHT
5V7>®m%%%%éu\ﬁﬁtﬁmﬁéﬁb;:ybn~wfﬁé§—
ECPHEICHET 2N EMAFICETRELE (P<L0.01),
BEERBEBEOWBREICIDOVTIE, 22 bo—VE, BXURLE XN
B —F—LEFLIZ. WTNOMBIZBOWTHOEFERABLVR T 1
VULV VATORERENS B HNE,

. Keetch 5T NaCIO 12 & BRI DS M7 5F L —F — L&
FERIZHT DV REEMBOT - NI 7 IVRABRBEOEERI OH
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ERREX25IT—HFEL TRT.

WITNOL—F—ILERIZBNTD, REAWEZRTLEERIIIEEM
BEBOTAEIZETLED, Ketch 725 TNZ NaClO IZX 2RIIEE T Z
LD, WIROL—Y—AEEBEIIRWTHODESNESERSIT. T2 b
O—)NVThaF—EUEIHmERETHD (P<0.01). REEFOHFEIIE
gxnkholz,
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BAE EBE

L =Y —BEFEICHT 2EAEAMLEICDNT

EEHEEMEORNER S ZNICHESBENOEEEOM BITHEN, #
HHEL Y UEHICBVTIE Bk OBRICARE I NS AR O E I /2 &
BEELTLUDERLAVWEELENRAIGEERo 2, L—HF—ICL D YHIE
NEBROBEICBW T, MBRICELZERBE VoM 50 ICE
HETHD, WMo TEELUTEBESRL D > EZAVWEERENEEIN TN,

Lal, BIREZSWT, L—F—ABEFERIINTSHL D REEH
FroOBEEHIRERYHSRICXSVAEICHETLE2ENIDIETT S I &0
L, LIl X2HRHUABRL Y OEERICEREZRIZT I ENR
MINk, £, BHECBWT, LYCOBEERERTIE2ERIT. L
—H-RFICIOBREE THL2RFERBICOT T > ORABENHES
Nrz—RBYaick BB ERI NS E (K 12, 17, 18). BHCOBIRE
BV EOBERMNELTZ L (K 7~10), SHIHERTHL2LFHE
BEOYEMET LS TS & (K 13~15, 19) FTHD I EMHEL
7Ze

ZORKRIZ, BAEHECEBERBRBIUMEORT LB ERINEE
LY OBEFICRANEEDLDNS L — Y- UHEFEEmIZMLL Y > OR
FREEZEGT22DIE,. UTOXDR 2 DOAERHDEIIITEAS
N2, bbb, WEBBEHOFREICEN ZEELET/ Y- 5 O#ESE
HEBICGRSIE—HKELITLs2EERLERFAEEZR SN, L <EM
SMORLEFZRNTENS OFZEFHNICRET LI, FRREEEET
KOBMAICHRET S RE, WTNICELL DV 2EEIRIEICINSD
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HEBEZRETEIILRZ2HABILETHS, LML, BEEOENZE /Y
— W& 5EEBRLELERATH, RMICEEESESRTIEEHRORK WYL
ZHLEZaS 7 OMARREECIOEEHEOR FERZTRBRENH
HEZEZOND, ZOLIRBREIVAMETR, BROERIZBWTHR
SNTVBERZHNWFHREEERAL, BRI OREZBRIC 37%
U EBKEEER, BEBREOEERABEMOI=DIT 10% REHFEBET MY
TLAKBEREHBHERAL, TONBHMREL D COEFHRICKIITREICD
WTHEHZRAT.

2. L—H—EBKFEIIHT 2 EEATLEEORE

WTNO L —F—UEHEFEIIENWTD, U VBERERREF MY T LA
WEAHWEAMLEZET S, LY OoPEERSE, fIlEOREINTW
Wl —HF—-AEEZ LB ERDTAERICMLEL, OO0 —-)lDF —
EOREBUH@EIIHT2ENEFAZOMERLE. £, ThHEEREESR
MOEEEHSIMN Tz,

¥, AQEEF, L-P-QEKFELD. BERMSPEEBEB IO
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