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7 g 1 7 3 Effects of Cross-linking Agents on Properties of HEMA-based Denture Base Resin. T. 1 47 4 Water Uptake of Sg’; Linmg Matenal: from Osmotic Solutions. S PARKER* !, P.RIGGS!, S.
1 Adtma’*, T, Hamad! 2 - 2 Ui, KALACHANDRA23, M BRADEN! and D.F.TAYLOR? (!London Hosp. Med. Coll,
¢ é; amadal, and LF.MeCabe? (! Hroshims Unu. Japan nd ? Unky.of Neweasile upa Tyne, UK) London, UK; 2VA Tech, Blacksburg, VA; 3UNC Dent. School, Chapel Hill, NC)
SE3E rne use ‘of 2-hydroxyethyl methacrylate (HEMA) based polymer as a bmcompndble mtenal has been well
%“% suolsbed. The purposs of this atudy was to invesigat the efvts of crose.lnking sgets on bending The water ‘:gtakgn characteristics of soft lining materials are of obvions importance as they
¥ properties, water sorption and solubilty, and dynamic mechanical bebavior of HEMA. based dentre b nd are expected 1o function in an aqueous environment, Novus (Hygienic Corp., U.S.A,) bas
g %p‘;n ::;” e rption as ot :'yw lynamic e and ure base "g‘l;(e m;? been reported to have a high uptake from distilled water (abstract #1383 IADR, 1994).
g o botween Despite this high uptake, Novus appears to function- satisfactorily in the mouth. It h
pi 3 tate) r and HEMA based Ji hich contain six different cross-linking age 34 mou as
i mm,,{f;;&,h A w;‘;"" whic ‘j’: el wingr $ ‘,:_“:. ","”“" elyool been proposed (Parker and Braden, Biomaterials 10:91-95, 1989) that high water uptake
4% gimetbacrylate, 1,6-hexanediol dimett 1 Himed e, in ions ranging from 0 to of elastomeric materials is caused by water soluble impurities which, on immersion, form
b w/, were used for all speci i for bend strength test and water sorption énd solubility test solution droplets. The driving force is the osmotic gradient between the droplet and the
o rod according (0 1O specification 1567, § for dynamic mechanical analysis were subjected to 2 external sojutdon. Uptake should therefore be less from ionic solutions. In this study
i3 ,,,u,om tensile strain at a Frequency of 3Hz. The tompersiure wad increased (rom _-30°C 10 300°C at'a rate of . water uptake of Novus and four experimental materials based on butadiene styrene
A WMA E ‘Water Sorption_ Solubillty  E (temp)  @nd 5 C/min.  ANOVA mymer with methacrylate monomers has been assessed from distilled water and two
3 SO0 06TEI6 16 0.1 — - and  Tukey's - HSD solutions (0.45M and 0.9M). 0.9M saline has a similar osmotic pressure to saliva.
o g : - multiple  comparison After 196 days specimens were desorbed to constant weight and then underwent a
. 20 0.86(0.03)  895(0.12) 243(0.26) 644(17) Q060  wers used fo find
o : second sorption. Results for the first sorption from water show Novus to have the highest
¥ 0 139(0.06) 565011y  238(021) 3250{2200) 0.059  significant differences, uptake (18%), the uptake of the experimental materials was 4-6%. All materials showed a
60 160(0.06) 3.46(0.14) 236054 69.50(206.5) 0,052 2‘,;"’“’ r’}‘”:’ddj'h’ higher uptake for the second sorption. Uptake from the saline solutions was reduced to 1-
20 1.16(0.07)  1.84,(0.07) © 3.38(0.62) 139.00(189.7) 0.043 EGDM}Z N m"f 2% for all materials, those m 0,9M having the lowest. Second sorption resuits from
5 £ = Modulus of Ciastilty GP», Waler Sorplion and Sofubillty yg/mm’, E' = Storage Modulus MPa in reqvivs _ingicats 3 solution were similar to the first _The results support the theory that water uptake of
'+ nnubery Plsteau Region , temp °C, tan & =los Langent in Rubbery PlelesuRegiony - - - significi effect_on clastomeric materjals is lower: from ionic solutions. The reduced uptake of Novus from
ik oll properties by addition of EGDMA(p<0 01). In sddition, differonce among crosé-linking agents have become evident solutionn could explain its satisfactory clinical performance. Supported by NIH-NIDR,
k! LLM&MM&M&MMM__MLMM DE09425.
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. Creep and Dynamic Meehanleal Behavior of two Domure Water Sorption of Microwave, Self and Heat Cure Resins, A. SAMANT*,
1 1475: Bage Rosins. T K. VAIDYANATHAN® and J. VAIDYANATHAN (NJ 1476 J. VAIDYANATHAN and G. GILL. UMDN]J-NJDS, Newark NJ, USA
g ‘- Dantal School, UMDNJ, NJ 07103).
| Lucttone 189 (L) &nd Acron MC (AC) are two PMMA based denture base resln pystems Although microwave curing oﬂers imponant advantages In the fabrications of
o ;- based on-heat and microwave methods of curing, raspectively. The ciinical longevity of the denture bases over conventional curing, inadeq information is ‘available 6n
denturds fabricated from these systems may be Influsnced by.the post-cure craep and the properties of microwave cured dentute base resin. According to the
[ - dynamic mechanical, pfopenlea (viscoelastic propenlss) of the rasins; The, objectives of manufacturer, - the microwavo cured resins contaln less porosity. Since
, this study were o cvaluato the flexural creep and viscoelastic: behavior of.LC. and AC: A watersorption may be influenced by the porosity, the objective of this study was
J= TA Instrumentd DMA model 983 was used to study, the creep and viscoelastic. behavior. to evaluate the water sorption of ACRON-MC (microwave curé resin) and
4 . Specimens (25mm x 10mm x 2,5mm) were fabricated in-a mald and cured -as per the compare agalnst Lucione (heat cure resin) and Repalr Actylic (seif cure resin).
& manutacturer's inatructions. For the creep study, cresp-recovery cycles in the temperatute 50mm diameter X 0.5 mm thick discs were prepared and tested according to
f+ " range of O 1o 45°C were carrled out in the DMA using a constant dlsplaoement of 0.40 mm. ADA specification #12 as per the manufacturer's directions for the respective
L The viscoelastic behavior was évaluated at 1 Hz using an oscillation ampiitude of 0.60 mm resins. ‘Sample size, N =15 was usad.
Ji. in the temperature range ‘of -B0 to 180°C. Sample size, N = 4 for creep and 7.for Results; Mean and SD values of water ,orpﬂon in mgicm2 are as follows
4 viscoelastic ana‘yg‘s anh:nle rhean and (30) Vdues of creep me"lﬂCé (wnz/N)‘ ACRON MC: 0.0071(0.00018); LUCITONE=0.00082 (0.0004), SG ACRYLIC=
‘I storage-modulus (GPa) and.loss modulus (MPa) values, respectively, at 37 9C for the 0.00049(0.0004). One way ANOVA showad no significant differences in the
{ o systoms sfudied are LC: 810.9 (46.8), 2.41 {0.21), 220 (36.1); AC: 568.68(49.7), 2.2 mean Va'u° of the d'"efeﬂ' systems tested (P>° 05). Umﬂdﬂdm-ﬂm-
| 27, 1822 (23.3). Statistical ahalysis by ttest r led nd significant differences Q —

between mean creep, storage and loss modulus values at 379C (p>0.05). The « glass
transition temperatures ‘for both resins occurod at approxlmately the same t’emparawre
range of 90 to 1150C, but the B transition oocurod at 19 to 32°C tor Lc and 30-44°C for
AC. 8 : org gl

""’, Use and Design of Magnets in Denture Retention. AP, Dias* and B.W., Darveil Simul Determination of Leachable Sut from Denture Base Polymers.
1477 (Prince Philip Damu Hospital, The University of Hong Kong, Hong Kong). - 1478 T. HONGO' and A. SATO (Tokyo Medical and Dental University, Tokyo, JAPAN).
Although me—eanh alloy magneu have been. used o retain prostheses and to move teeth for Residual icvels in denture base polymers have become very important from the point of
over fifteen years, the litcmum on thcse systems can be characterised in general aa-lacking view of the quality of dental resins and biocompatibility. While there have been scvenu repom
réference to physical pt ',' r preased as force per unit mass or force per upit regarding levels of residual monomer in acrylic rosins, littlc is known of reports concerning
volume of magnet ; the force-distance seldtionship said to be according to the quantitative analysis of all substances leached out from acrylic resins except monomer. The purpose
inverse square law; the inverse square law at small wparations and an inverse root of this study is to develop a new determination method for leachable substances in acrylic resins
; relationship at large separations and a direct square relationship initially followed by a diréct using HPLC. Conventional heat-cured acrylic resins(ACRON; GC Corp., Japan) were used as a
1 cubo relationship; tho stated:need for a keeper of specified ! thickneas and the ned for fpet;xal specimen and werc immersed in cthanol. The identification and determination of leachable shbstancs
h"gh permeabllxty nlloys‘ tha are riow presented to d I mthnt e exp be fol;;:e was performed by using HPLC. For good separations of leachable sub itrile-10 mM
an invefse fourth power law.- Tho keeper may, be  plane phosphate buffer pH 2.5 (1:1) and s polymer-caated Cy column (Shiscido Comp. LTD., Japan) was
of Infinitesimal thickmess; its relative permeability ceases to be important for H> ~200 :
d. Main | wore methyl methacrylate (MMA), benzoyl peroxide (BPO) and
md:auhemmnveforcecoulddmbexmprvvedbynommthanl% n(anygiveu rh p ition of BPO, b ' (BA) s cthy! b EB) Theoe o it chuted
From the above it follows that : in retention systems, even a very, amall increase int the e decomposition o! enzoic acid (BA) and cthy! (EB). These b )
id ty red: in the order of BA, MMA; EB, BPO. Amounts of BA, MMA, EB and BPO leached out from the
; distance between magne: and keeper for whatever reason would significantly reduce
! retention; the design of orthodontic tooth shopld take the force-distance acrylic resin for 2 weeks were 0.033, 0.98, 0.003 and 0.14 mg/g resin, respectively. Thesé results
relationship irito consideration if a rapid fiss or fall of force with tooth movement, is to be suggest that this HPLC-analysis is highly useful to identify and detcrmine simultancously some
avoided; the keeper thickness has no bearing on the reteation; the development of specigl substances leached out from acrylic resins by solvent-immersion. This work was supported in part
High permeablllty kecpcr nllnya would be a waste of time and effen The development and a Grand-in-Aid for Scientific Rescarch from the Ministty of Heaith and Welfare of Japan and jn

part & Grand—in~Aid for Scientific Rescarch (No. 05454529) from the Ministry of Education,

) ' ’ Science and Culture of Japan.
- Computer-Aided-Instruction by Virtual Reality System in Qlinical Deatis A Novel Nethod for the Replicatien of Tooth Preparatwns.
14795. TSP:J'rsumw and T, r:A::qynu ® =(a..ym for Biomedical E AT x 1 480 A.J.E. QUALTROUGH* and V. PIDDOCK (University of Manchester, UK).

Kyotp University, Kygtn, JAPAN).
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the lab p i n described:
references or manikin tralning. Employing new eomputer technology, i.e. Virtual Reality (VR) sysum, for J
our approach is to develop a "tlierapeutic simulitor’ whereby the skill of renmt,?v of expertized dentists '“‘;Ym a copy. milling mdﬁ;ﬁoc:hy Mik“’m Jml"s' e AG, smﬂmm::ﬂ::;
can be inherited intuitively by déntal trainees. As an lnterface device spedn § Etstomized for dental in ol V’:,‘“ %o that of hyd 838 mm EF: ve repli p”;"";e rined for each of
application & multi-linked 3D digitizer was. developed fo obtsin positionial and ki tic data of fhe :hm:::c suuc(ura . ‘oiﬁtwu elected for fi "’ {gation. Marginal fit was
hand y t of dentisty duri nwelluthe,, liminary application imitating the cavity T it ;:lmd
and tooth preparation with 'hisné’lt systeni.’ At the free end of the digitizer a dental handplece was measured byudlgx mll g::l:rged pholtﬁ';ln;:: ‘anpMmma plw.?l::\ywy Andm;b‘yg restored n:l;.::
d 10 measure the 3D position of tools by which the user can communicate with the 3D world m‘”""l"'~ " ling. Inter. t of 1 ft evaluations when clinicians used both
in the compute. The digitizer has 7 llillca with 7 (6 + 1 excess) degrees of freedom as much as those i sud and xwtde - was generall y poor. Mean inal resin jte lute widehs of
of the human arm, and at every fink A photo rotary eacoder was set to compute the l‘hovement of the 4 on enl s vk hs ranged from 0.12mm to 1.42mm. Theovml]
hasdpicee with aceuscy better tian 0.5 mm. *A simulion programt for taining of the preparat duckness of a silicone fit check mateial fof th: replica restorations ranged from 168ym 10 271jim
was coded by the C language. In the VR world a model of upper aud lower sets of teethi with & right with & mean vahie of 217um. Examinati dicated lower mosh values for
lower first moldr for preparation of erown and a lower second moler with occluul caries for cavity overall fit wmpm with the i WW wlsh rmtho:t, but the sites of gxestut mlsﬁl !mded to occur

ion was grmanged  The trials indicate that the VR system may | ficisl for the trainiing
nnd mon helpful for the deal with an unfc en sitnation such as sudden movement of mﬁent
d at andom in the system. .
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Science and Culture in Japan (No. (A)X(1)05507004). e




