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higher wet Tg values.
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Ho}‘p;eTsinz of b;odex;u%:?im%gﬂposét;sub]:s\e'd“?n hydroxyapatite and 2 4 New method for ducible ion of class I lesio =
poiy-1-lactic-acid. b and Y. WORT ™ ns,

1273 (Dept. of Dent. Mater. & Tech., Sch. of Dent., Asahi Univ.. Gifu, Japan) 127 gwﬁ.icgmﬁmﬁ%ms ¥ Hm ‘U““’"‘"Y of Bem, School of Dental 3y 128-
Synthetic hydroxyapatite(HAP) closely resembles bone mineral and have been reported to f thi ethod 2 :
show superior biocompatibility. Poly-1-lactic-acid(PLA). is one of the bioresarbable E;g‘p:g:ch; m’&‘ :;hu;dy m.ﬁxgcug?f:nn&:? mgg;f'mmxﬁngﬁvﬁm"" 'AWthwg‘sc;S;
polymers, essentially non-toxic and the lactic acid yielded after hydrolysis is a normal five diamond coated tips for oscillating "air- mri?m ned. Two different * m‘ condens
intermediate of carbohydrate metabolism without accumulation in vital organs. Therefor, (diamond coating 40pm) preparing slightly divergent proxim ;fboxes with a faciolin uil“l" e 0t "
the combination of the bioactive HAP and the bioresorbable PLA is expected to result in a the cervical extension of 2.5mm were tested, The first tip (G1) produces a90—degm§ca width of. fpasterior g%
biodegradable material with mechanical properties, such as Young's modulus and fracture angle, the second (GAT) a short bevel of the proximal and the gingival wall with a 45-de, Vosurface (10Y) and 2
energy, similar to those of compact bone. The aim of this preliminary study was to surface angle. With each method ten proximal box cavities wete prepared in vitro on ‘ﬂe‘e cavo- filing proce
produce pore-free HAP/PLA composites by using hot-pressing. The HAP powder prepared in a mulating clinical conditions. The margins werc cvaluated qmﬁum,dymmesm The odell | condensatic
1queous medium was mixed with the PLA pawder L . :10.000) (20,30, 40, 50, 60wtXPLA). The comparison of the two methods was performed by no .n‘:““-‘"m per dentist.
nixtures were prepressed uniaxially at 50MPa and then isostaticaly pressed at AOOMPa. The with the short bevel (GA1) showed a significantly better finishing w:th 91 8% perfect m. '“°'-P§¢ [ yoid rate wi
powder compacts were hot-pressed uniaxially at 150°C. : 53.8%)(p<0.05). Unacceptable margins with large chips were found in 3.8% (G1) and fn 22, L . averaging
- (GA1). The differences were statistically si ant (p<0.05). In a second experiment the re; prody. -~ analysis(p<
Contents of PLA (wiX) 2 cibility of the cavities was tested indirectly by measuring the mean thickness of a s:ltcon—layu bet. G
3iss ween the inserted tip in the prepared cavity. 20 cavities were prepnmd thh the GA1 tips and Procedure (1
L gy g oy e L e
> % 4 7 vic: um, faciolingual wi 31404111:1 cervical wall 1 7.7uum P“lpalwan ~ Procedure (
Bulk demsity (g/cw’)  1.66(0.02) 1.73(0.01) 1.84(0.01) - 1.81(0.03) 1.67(0.04) 12.9+7.2um. Except for the faciolingual wall the results demonstrate : gpeer—
Relative density () 63.4 784 %9 B8 1w e e sbagh 3 b v s b e st hagae. % e
[t was concluded that the hot-pressing of powder compacts was effective fo "?&@;‘g’.‘
ree composi tes. was revealed that the composites hot-pressed were composed of s
the glassy PLA matrix and randomly oriente crysials by X-ray diffraction technique. . showed
amalgam
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The fundamental propaties of the nickel-titanium endodontic instruments. Neomeriosd Cor g
parison of Atificial Saliva Recipes. V.W.-H. Leung* and BW.
1275 M.Kubota,* R.Terata, K.Minami, and Y.Kudou (Dept. of Operative Dentistry 1 7 D: Dental
and Endodontics, Iwate Medical University, Morioka, Iwate, Japan) 2 6 Pl CFcion PN Hospital, Univecsity of Hoag Kong, Hong Kong)." = 1 2£
The purpose of this study was to Investigate the fundamental properties of the nicksl- ":l :‘:ﬁ“‘l "l'“h(:s) of defined composition is necessary for testing the performance of material e
titanium endodontic instruments (Mac-file®, McSppaden), . which serve in the mouth, as natural saliva is too varisble. The chemistry involved is criticalyg th
important, Many AS remp- can be found in the literature, but the stability of tooth material, i, e
The composilion of Mac-file® was analyzed with the alectron probe x-ray mlcroanalyzer hydroxyapatite (HAP), in most of these has not been .“umd In fact, only few contain all 5 oceur
The cross sectional shape and the permanent deflection” were - observed" with" the - fonic comp with. ions in the physiological range. The aim of the present md;,"""' follow
scanning electron-micrascope. The. length of the bride was measured with the protile (a) to compare the stability of hydroxyapatite in various reported AS lnd (®) to investigate th (Hercu
projector. The micro Vickers hardness was measured with the micro_hardness tester. individual effects of major ionic p free ra
Fourtyfive degrees bending torque, breaking torque and breaking anguiar deflection urea, urate, lactate, carbonate, thiocyanate, within the reported ranges, on the stability of mater
were determined In conformity to the ISO Standards, 3630-1:1992..The three-stainless hydroxyapatite. A computer algorithm, RAMESES (Leung and Darvell, Talanta 37: 425-429, 1990), :’soeli
steol reamers (MANI, GC, BEUTELROCK) ware used as contral. ~ - e oo g v bl o b A oy, o
» R} - therms. of solubility com,| L se show (a) g
The composition of Mac-file’ v‘vas 49.7 atom.% Nickel and 50.3 atom.% Titanium. The there is a marked difference between two groups, i.e. those with and without the presence of Ca; was a
length of the blade of Mac-flle® was not In conformity to the ISO Standards. The cross those with Ca are super saturated with respect to HAP in the physiological pH range, the saturatio relativ
sectional shape of #10 Mac-file® was square, #15 was triangle; the other sizes (#20, pH ranging from 4.4 to 5.8; the solubility of HAP in those without Ca has a 150-fold range at pH 7. at 37¢
#25, #30, #35, #40) were the shapes lke "S". The hardness of Mac-file® was From (b), there is also a 150-fold range in solubility at pH 7, due to the individual effects of major SOmp
significantly lower than stalnless steel reamers' (test, p=0.01). The 45 degrees bending ions, i.e. phosphate, carbonate, and citrate. Acetate, lactate, and sulphate show smaller effects, and. differ
torque and breaking torque of Mac-file® satisfied the ISO Standards. The permanent °“’°" h‘“" o “PP"""""‘ effect. i‘_‘h‘i‘ﬁ
deformatlon by the fracture of Mac-file® was less than the controls. . E
Impact Anllysis by FEM on Shock Absorbing Effect of Perlodonﬂnm. X The Quantitati ion of Vital Blcachi 5
1277 1.170" and S. TSUTSUMI (Research Center for Biomedical Engineering, 1278 H. MATSUBA?, N. KOSUGL, T. TOKO, T. SUZUKI and H. HISAMIT 12
Kyoto University, Kyoto, JAPAN). (Department of Operative Dentistry, Showa University, Tokyo, Japan)
In this study, an impact stress analysis at the final stage of the chewing cycle; using 3D ﬂnltz element SR
modeling (FEM), was performed to examine the shock-absorbing eﬂ‘ect of ‘the- peﬁodonul The effect of a blcaching agent, Hi-Lite (Shofu), was investigated by measuring the colors Titani
membrane. A 3D FEM model of a lower second premolar with jts ng tissues' (peri ] tecth dircctly in vivo before and after bleaching. Vital anierior teeth of 19 persons were blea and go
d bo DYNA3D (Law L National after measuring the colors of the teeth using a colorimeter (Minolta). After cleaning of the teef impon
membrane, compact and sponge bones) was pmplnd. ( nnce vermore Natio Hi-Lite was applied to the tccth and was light activated with anhghl 1T (Shofu) ror 3 mmum affect
Laboratory) was used for impact stress analyses. The minimum principal stress in the alveolar wall Hi-Lite was then removed and ncwly mixed Hi-Lite was lied. After the b charac
adjacent to the root after a horizonta) impact loading of 10 N overin 1.0 ms was -1:45 MPa at 18 ms repeated 3 times, the colors of the tecth were measured. This procedure was performed 3 Gimes, oxide
affer impact which was two times as high as that due to static loading of the same magnitude. The ;‘;::L:":fa: r::’:h',‘”.‘“,,‘k" Alter the third b,*mh;nrs‘;"’;w determined th;tr}hc ‘:01“;_ “"’g@;f biolog
R PPN Py was performed for i
stress induced by a vertical impact loading of the Aathe E °f] ‘M SIS W 1/6 patients only. One month “after the last blcaching, the patients were recalled and the colors of :'i“le
as low a3 of that due to the horizontal Joading. The in the al wall tecth were measured. The results are presented by CIEL*a*b* in-the table. A t-test anal 22
around the ankylosed tooth root model after a horizontal uupuct louing showed high concentration revealed significant differences between the valucs of L*, a* and b* before and after bleaching cellsr
(about -3.8 MPa at 3, 12 and 20 ms) which may lead to bone and root _resorption. In that model, (p<0.01). However, after 1 month only a slight reversion of the tooth color ‘was rceogmﬁ '”"d;
the stress induced by a vertical loading was 1/3 as low as of that due to the horizontal loading.’ “"hm'gh u‘m g ot significant "'”"""‘“ in a* (p<0.05). 1 ) ;:‘;:l
However, it was six times as hlgh n that in the normal model under vertical loading. Thus, the shock !zlmhmmxd.dﬁa&&nim_.mmm di up to
bing effect of the pe b though only several hundred thlck. was dehy.
g)gnmcandy firmed. Especiall y, the p bas the bi hanical optimality opposing to - before bleaching after bleaching after 1 month coate
the vertical Ioading of ocelusal forees. A o gg dL 58+49 50 2.5 comg
This study was supported hy the Grant-in-Aid forSclendﬂc Research on Pnorlty Area [Biomechanics| z, 78 : 24 g: :i; : }g ; :gg : }g an at
from the Ministry of Education, Science and Culture in Japan (No. 04237102). dE 83235 g A ::;
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of & composiics study, ’°°“""‘ o0 synthesis, - characteriza The 1 £ : i both
£ cnchmgo from dental ites has a potential impact on .
Shitpeiyminied, 9. & sow 38 "fmn B g o m" A At A 'S | structural swbility - e the biocompatibility of the material. In an attempt to detcemine te Gi
trimethylcyclohexan-1-one, compared to 2,2 meﬂuf’? y-2- 3"“‘" pmm) phmyl] | ‘nature of moieties leached from dental composites, Fourier transform infrared jo
pmpnne (Bis GMA) control. We earlier rwd on the II:u:ry spectroscopy was used to analyze two solutions in which three commercially available den oy
(!ADR 1994, ﬁOS and IADR 1995 #1364). gg composites (Marathon One -- Den-Mat Co.; Z100 -- 3M Co.; Herculite XRV — Kerr Co. .
were 1,1-bis [4(methacry! z 1)-335mmethy hennc(l’WL2 1), llbh 4(2- stored. The solutions used were: a food simulating fluid, 75% EtOH, and an artificial salf i,‘,
eduag ox; phenyl}- 3 5-mMylcycl lohexane WLJSOS)andl 1-bis[4, -methacry loxy Moi-Stir (Kingwood Labs., Inc.). imens (4.3 mm diam. x 2 thickness) of the thre fe
R S e T e i Syt St S S, (| s compoefos urs wosed o 17°C i . of sl wilicil i o s TR »
i T 5
with mycuve diluents :uch as triethylene gl dx late (TEGDMA), whereas PWL 35 sanmouﬁzed total reflecti celln;l l:vv:spe';lml lv;va%rle ; n:cll - 4 hqufm;‘ any of b .
readily blended with TEGDMA. Bis GMA: PWL 3502: TEGDMA (50:50 oo e i o b e e g 4 ¥
Ymbm:;‘d‘os““ » nndlom%NN-dmmhl ! ( 'W‘]‘l‘g) composite specimens stored in artificial saliva up to 30 d of immersion. For the composi n
pwmng visible light curable resins. ’Ie'hc VLC characteristics of ¥he systems wete uated siared in ethancl, o cheorved apeotra rovealed increates in poak hoights over time. . &
by DPC, using & TA Instruments 930 unit o VG vse Samples O each nean resinpene | the spectra of the leachates show the same principle absorption bands for the three camgo g
exposed t for 30-60 sec, under N,, Wi heat of reaction (en AH) calculated, “The systems. Methacrylate skeletal vibrations (1015-815 cm) and -CH, alkane, C-H asymmeti® it
AH vnluu for the two systems, respectively, were 108.5 J/g and 107.7 V Cured samples were deformation vibrations (1520-1460 cm™) %ﬁ.cr 14 d of storage. A very strong pc é
conditional for 1 wk in water at 37° for glass transition crg) Sidics, Using s TA Instraments TMA | characteristic of the aliphatic C=C moiety (1640cm") and carbonyl C =0 (1730 cm") ooeurt
2940un1t.lhewetT values of the VLC systems were urveduﬁandﬂ'c,mspgcuvay, after 14 d. ’Ihepeakhcxghuoflhuenvofunuomlbandamcmsedn.uﬁmcuonofﬂme ;
PW] orm j g C proc o0 the contro X2 composites after 30 d of stongc were approximately 5-7 times those produced after 7 d. Imgulll'
a]mma_mghﬂ _man_m:_qgnm_on_:mmm_m_um. Tbus, PWL 3502 may pom ly. be bmds (3500-3300 cm™) were also obscrved after 30 d in ethanol. Irreversible processcs §
uwdwfommmvﬁmmuvummnmpmedpmpemu duetoxeducedwatusorpﬁonmd ; al _composition changes by leaching ma ontribute to _irre b



