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YETANOTHER RECORD
Th i s year we see yet another
rec ord number of abstracts
being submitted to the IADR
from the Faculty of Dentistry at
Dalhousie University. The total
of  34 abstracts is qui te
remarkable for the size of our
faculty. Clearly we have an
established environment which
is conducive to research and
academic pursuits. Some have
been saying how long can we
keep increasing the level of
research activity within the
faculty. We should of course
not equate the numbers of
research abstracts each year
with the level of research
activity. Often such research
will only represent preliminary
data and as such requires
consolidation and further work,
as a prelude to a fu l l
publ i  cat ion in a refereed
journal. On the other hand it
may also be the prelude to
submission of a research grant
application. It is almost certain
that the number of Abstracts
for the IADR will not be as high

for the next two years due to
the high cost s ince the
IADRIAADR meetings will be
held in Acapulco, Mexico in
1991 and the IADR in Glasgow
Scotland in 1992. Howevor, the
separate AADR meeting will be
very close to us in L992 when
it  wi l l  be held in Boston.
Perhaps 19 92 could be yet
another record ye at? . In
additon the meeting in 1993
wil l  also be closer to home
when the joint IADR/AADR
meetings will be in Chicago.

This Months Special Bdit ion
of the Research News features
coverage of some of our oll-
going research in the Faculty
based upon the submission of
th i r ty- four IADR abstracts.

Research and Teaching
"Research and teaching are
inseparable. If research were
to end today, you would know
what you know and you would
know no further... .. "

Robert Fournier
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Welcome to New Research
Staf f

The Department of Applied Oral
Sciences is pleased to welcome
four new research staf f
members who have joined the
Division of Dental Biomaterials
Sciencs team \ilorking on the
MRC Programme Grant. The
new members are Barb ara
Ruszel Research Assistant who
has an MSc in Chemistry from
the Technical IJniversity of
Gdansk in Poland. Barbara
worked at the Institute of
Inorganic Chetnistry at the
Technical lJniversity of Gdansk
for 14 years and was a Senior
Research Assistant for the past
nrne years. Other new
mernbers ars John Dwyer and
Darren Hilchey Technicians who
are both graduates of the
Cooperative Education Prog-
rarnrne in Chemical Engineering
Technology at the University of
Cape Breton. The fourth nsw
member of the tearn is Piroska
Hidi who wil l  be working
mainly on experiments involv-
ing biocompatibi l i ty of our
biornaterials. The four new
members of our team will be
joining Chief  Technologist
Gordon Hatt, Senior Technician
Maxine Langman and Research
Assistant Kathy Robertson in
the busy biomaterials research
labo tatory.

34 Abstracts Submmit ted
to IADR

The fol lowing thir ty- four
abstracts have been submitted
to the IADR from our faculty.

1) Retrospective Evaluation of
Long Term Temporary
Cementation in Fixed
Prosthodontics. C.A.
BAII{{€ (Oral).

2) The Effect of COz Laser
Radiation on Enamel Crown
Margins In Vitro. T.f .
BORAN*, K.L.
ZAKARIASEN and J.
PETERS (Poster).

3) Influence of Processing
Tecnn*ique s on Main tenance
of Centric Occlusion
Contacts. O. SYKORA,
H.J. SUTOW and A.M.
BROWI{* (Poster).

4) The Effect of Two Surface
Coating Formulations on
InVitro Dynanric Flow of a
Resilient Denfure Liner, R.M.
BRYGIDER*, B. GRAHAM,
and G. CREIGHTON (Oral).

5) The Effect of Two Surface
Coating Forrnulations on
In Vitro l.,eaching of
Plasticizer from a Resilient
Denfure Liner. R.M.
BRYGIDER, B. GRAHAM,
and G. CREIGHTON*
(Oral).

Abstracts Cont. page 3
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(Abstracts Submmitted cont.) HALL, C. JOHNSON*, A.S.
RTZKALLA & E.J. SUTOW

6) Effect of Margin Design and (Poster).
'Location on Dicor Crown
Strength. G. DOYLE{', K. 13) Comparison of Static and
MOORE, C. GOODACRE and Dynamic Elastic Moduli for
C. MUNOZ (Oral). Methacrylate Polymers. J.A.

JOHNSON*, D.W. JONES,
7) Influence of Cell Density on A.S. RIZKALLA & H.W.

Agar Overlay Cytotoxicity KING (Oral).
Testing. W.C. FOONG*,
R.E. HOWELL, S. PYKE, 14) Effect of Silane Treafinenr on
D.W. JONES (Oral). Elastic Modului & & Poisson's

Ratio of Exprimental
8) Antifimgal Drug Delivery Composites. D.W. JONSS*,

Using Commercially Prepared A;S. RIZKALLA, E.J.
Soft Folyner{el Systems. StlTOW, & G.C. HALL
K.A. GATES*, W.C. (Oral).
FOONG, D.W. JONES, M.
MEZEI (Oral). L5) In Yitro Cytotoxicity of

Methacrylate Monomers.
9) The Analysis of 11 W.C. FOONG, R.E.

Comrnercial Soft Polynrer HOWELL, C. KARST'}, E.J.
Powdere. D.W. JONE$, G.C. SUTOW, D.W.JONES, M.
HALL{', E.J. SUTOW, M.F. MEZEI (Poster).
LANGMAN & K.N.
ROBERTSON (Poster). 16) Nanral Hisrory of Tooth

Mobility. A. ISMAIL, M.
10) Effect of Topical Liposornal KAVANAGH'|' (Poster).

and Nonliposomal Steroids on
Experimental Ulcers. B.B. 17) Thermal Expansion and Strain
HARSANYI*, P. HIDI, Point of Dental Porcelains.
M.IvIEZEI (Oral). D.W. JONES, A.S.

RIUKALLA, E.J. SUTOW &
11) Prevalence of Dental Caries E. LSNARCZYK* (Poster).

and Fluorosis in F and non-F
Cities in Quebec. A. 18) Comparison of Lased and
ISMAfL*, J-M BRODEUR, Acid Etched Enamel Using
M. KAVANAGH (Oral). Scanning Electron Microscopy.

R.M. MacDONALD*, K.L.
12) Elastic Moduli and Poisson's ZAKARLASEN, J.F.M.

Ratio of Dimethacrylate PETERS, S. BEST (Poster). ?\
Polymers. D.W. JONES, G.C. Cont. page 4.
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(Abstracts Submmitted cont.)
19) Placement and Replacement of

Restorations in a Military
'Populatiolt. 'W.A.

MacINNfS*, A. ISMAIL, H.
BROGAN, M. KAVAT{AGH
(Poster).

20) Effects of Air Polishing on
Various Composite Resins.
C.A. BAIN and M,E.
MADER* (Oral).

2l) Comparison Temperafure
Changes in COz Lased Dentin.
K. ZAKARIASENN J'
BARRON, D. MILTER*O J'
PETERS, T. BORAN.
(Poster).

22) Gel Strength and Gelation of
Drug Containing Prosthodontic
Soft Polymers. K.M.
oT,cAN*n D.'W" JONES,
W.C. FOONG, M. MEZIE &,
E.J. S{.JTOW (Oral).

n) Enamel Biopsy and Tooth
Restoration for Measurements
of Radiation Exposure from
Nuclear Accidents using ESR.
B.PASS* and J.E. ALDRICH
(Oral).

24) Types of Root Caries Lesion$
In An Elderly Instifutionalized
Population. A. ISMAfL, C.
PBRRfN*, R, MacDONALD,
U/. MacINNIS, M.
KAVANAGH (Poster)"

25) Effects of PulsedNonplused
COz Laser Energy on Enarnel

Demineralization. J.F.M.
PETERS{€, K.L.
ZAKARIASEN, T.L. BORAN,
J.R. BARRON (Poster).

26) Accuracy of Different Die
Stone and Impression Material
Combinations. R.B. PRfCE*,
J.D. GERROW, E.J. SUTOW
& R. MacSWEEN (Oral).

27 ) Stnrctural Incompatibilitie s
Limiting Incorporfation of
KzO in Feldspathic Porcelains.
A.S. RIZKALLA*, D.'W.
JONES, G.C. HALL & E.J.
SUTOW (Oral).

28) Influence of Surface Finish on
the Cytotoxicity of Denral
Amalgam. E.J. SUTOW,'W.C.
FOONG, A.S. RIZKALLA,
D.'W',. JONES, K.A.
RU$SELL{. and R,E.
HOWELL (Oral).

29) Citric Acid Concentrarion
Range for Dentin
Demineralization. J.
STERRETT*, B.
DELANEY, A. RIZKALLA
and C. HAUfKINS (Oral or
Poster).

30) Simplified Surface Treafinenr
for Porcelain Bonding to Base
Meml Alloys. E.J. SUTOWT*
D.'$V'. JONES, A.S.
RIUKALLA and R.A.
RAFTUS (OraI).

Cont. page 5
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(Abstracts Submmitted cont.)
31) Influence of Different V/axes

on the Occlusion of Complete
Dentures. O. SYKORA* and
E.J. SUTOW (Poster).

32) Utilization of Dental
Services by a Com:munity of
Retired Retigious.J.Ct0Ws *,

M.FORGAY,A . I SKIAL, C. PERRI
N,R.IvIACDONALDand.W.MACINNIS

33) Changes in Pediatric
Dentistry Patient Needs in
Two Clinic Locations. I.C.
BENNETT*

34) Validity of a Structured
Admissions Interview.
M.BOYD{. and I. C.
BM

-- ------ -- --------------€* 
--* 

**- 
-- 

S+* 
--- -F**:#---*

The Range of our Dentnl
Reserarch

Many of our colleagues accross
the Dalhousie campus would be
very surprised to learn of the
very wide range and breadth of
our research activity in the
Dental Faculty. As judged by
our recent submissions to the
IADR meeting next March we
have research inv olving the
following areas:-

CERAMIC MATERIALS
Crowns made from a Tetra-
silicic-Micaglass-ceramic (KZO -
MgFZ-MgO-SiOil produced by a
casting process are commonly
used in fixed prosthodontics. A
study has been made by

Gorman Doyle and colleagues of
the effect of the design of
the margin of the crown ori
strength.  Three di f ferent
designs were svaluated. It was
found that a shoulder finish
line with a sharp axio-gingival
l ine angle produced the
greatest strength for the crown
res torati on.

A further study has
inYolved the surface
tre atment for  porcelain
bonding to base metal
alloys. The puqpose of this
$tudy was to determine
whether the manufacturers'
complex multiple step surface
preparation procedures for cast
porcelain fused to metal base
metal alloys could be replaced
by a, simplifisd, experimental
technique, wi thout a subs -
equent reduction in porcelain
bond strength. A total of eleven
alloys were investigated. The
control  group was surface
prepared for porcelain appli-
cation, as psr manufacturers'
directions. The experimental
group wa$ surface prepared by
only grinding the cast surface
with wetted 320 grit SiC paper,
fo l lowe d by high pressure
blasting with 50 pm particles,
prior to porselain application.
Opaque porcelain was applied
and fired to the control and
experimental group, in the
same manner. Ten specimens
were tested for each alloy, in
each group, for a total of 220
specirnen$. Bond strength was
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evaluated using a shear test.
Resul ts showed that in
comparison with the manuf-
acturers' directiotrs, the experi-
me n ta l  s urf  ac e t re atme n t
lowered the bond strength of 3
alloys, raised the bond strength
of 1 alloy, and showed no
statistical difference$ for the
remaining 7 alloys. Dr. Elliot
Sutow who directed this project
was able to conclude that some
manuf acturers '  d i rect ions
should be examined for
possible simplification of the
surface preparation procsdure.

A further project involving
porcelain is also being
conducted in the Biomaterials
laboratory as part of the MRC
Programme Grant. This project
involves a study of  the
thermal expansion and
strain point  of  dental
porcelains.  Residual  stresses
are known to effect the service
life of porcelain-fused-to-metal
restorations. Metal-porcelain
c on tr  ac t i  on,  mi s matc h of
thermal expansion of alloy and
porcelain as well as the thermal
history of porcelain and metal
s igni f icant ly contr ibute ro
residual stresses. The objective
of this study was to compars
thermal expansion and smain
point of commercial porcelains.
A study was made of the
influence of firing temperature
and holding time at ipecific
temperatures on the above
properties. Linear thermal exp-

ansion values were determined
for a range of commercial dental
porcelain materials. Firing time
and holding time were both
found to influence the strain
point. One material was found
to produce transit ion points
both above and below the strain
point which may lead to some
problems with this type of
material. This study of thermal
expansion coeff ic ients at
different temperatures will be
of considerable help in the goal
of developing new types of
porcelai  n lg lass $ystems for
fusing to metal which hopefully
may have improved properties.

A further project from the MRC
Programrno Grant involves a,
bssic fundamental study of
structural  incomp at ib i l i -
t ies l imi t ing the incorpor-
at ion of  Ke O into fe ld-
spathic porcelains.  The
objective was to determine the
lirn-itation of KeO which can be
incorporated into a feldspathic
glass as a, result of variations in
the ratio of Nuz O to silica
network formers. A total of L4
different I component glasses
were produced using wet
chernistry. Three sarnples of
each I cornponent glass were
dissolved and analysed for each
elernent using Atomic Absor-
pt ion Spectrophotomsrry in
order to obtain the bulk
chemical  composi t i0ns.  This
procedure involved a total of
336 analyses. This study has
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been able to clearly show the
point at which the 7o of NazO
begans to have a, limitation on
the'KzO content. The KzO level
began to decrease at approx-
imately SVo NazO and was
significantly decreased ar ISVo
NazO. The data provide for the
first time clear indications for
the limitations in the formation
of feldspathic glass compos-
it ions capable of producing
leucite crystallization.

POLYMER RNSAARCH
A further projscr being
conducted in the biomaterials
research laboratory inv olve s
evaluat ion of  . the elast ic
modut i  and Poi$son's rat io
of  d imethacrylate poly-
mers. Various dirnethacry-
lates are used as matrix resins
in dental re$torative composite
systems, &s resin csments or as
pit and rissure sealants. The
objective of this study wrrs to
comparc the elastic rnoduli for
a rangs of different polyrner
blends. Polymers evaluated
were Ethoxylated Bisphenol A
Dimethacrylate (EBAD) and
Bisphenol-A Glycidylmerhac-
ry late (BIS-GMA). These
materials wsre diluted with l-
55Vo Tr iethylene Glycol
Dimethacrylate (TGD)" The
materials wers evaluated using
an ultrasonic wave technique.
Sound velocity and density
measurements were rnade on
each specimen, allowing values
of Young's, shei lr ,  and bulk

modul i  to be calculated.
Poisson's rat io ranged from
0.3 42 to 0.356. The EBAD
polymer was found to have the
lowest Young's modulus (4.28
GPa). fncremental additions of
TGD to th is polymer
progres s ively increased the
Young's modulus of the mixture
and at 26Vo TGD the Young's
modulus value was 4.42 GPa.
BISGMA polymers diluted with
the TGD had a significanrly
higher Young's modulus than
the EBAD polymers ranging
frorn 5.39 GPa for the 55% TGD
to 5.78 GPa for the 15% TGD. A
signi f icant di f ference was
found betwsen the modulus
values for BISGMA polymers
containing LSVI TGD and those
containing 50Vo TGD. These
re$ul ts wi l l  a id in rhe
development of  i rnproved
cornposite systems.

A further study of
some fundamental properties
of polymers involves a
comparison of  stat ic an d
dynarnic elast ic moduti  of
methacrylate polymers.
Such polymsrs may be used in
prosthodontics polymers or in
orthopsadic cement $ystems.
The objective of rhis project
was to compare static and
dynarnic (sonic) rnoduli of poly-
ethyl-rnethacrylate (PEMA),
p ol y - ms th yl  -rneth acryl ate
(PIv[MA) and poly-butyl-
msthacrylate (PBMA). These
three polymsrs were produced
in our biomaterials research
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laboratory by bulk polymer-
ization from pure monomers
using be nzoyl  peroxide
initiation. Dynamic modulus of
elasticity (she&r, longitudinal
and bulk) and poi$son's ratio
were determined using lithium
ni ob ate cry stals and an
ultrasonic wave technique at
10 MHz resonant frequsncy.
Velocity and density measure-
ments were made on
cylindrical specimens of each
polymer. The moduli and
Poisson's ratio could then be
calculated from velocity and
densi ty measurements.  In
addit ion static moduli were
determined using a convent-
ional  mechanical  test ing
rnachine. The static Young's
moduli values for the three
polymers wsre PIWMA 3.?0
GPa; PEhdA 2,AZ GPa and PBMA
0.57 GPa. The dynamic values
were PMMA 6.29 GPa; PEMA
3.96 GPa and PBMA 2.I3 GPa.
A significant difference was
found between the thrse
polyrners for both static and
dynarnic tests and betwesn
static and dynamic moduli for
each polymer. The Vo difference
in static vs. dynarnic Young's
moduli were PMMA 97Vo, PEMA
96% and PBMA 2747o The
dynamic Poisson's ratios were
PMMA 0.306; PEMA 0.343 and
PBMA 0.386. This data will bs
an aid in the development of
co-polyrner$ having specif ic
mechanical properties.

One of the active areas of
research act iv i ty in the
Bibmaterials Programme is the
chemical  analysis of
polymer systems. A recent
study involved analysis of
commercial  sof t  polymer
materials. The objective of this
project was to determine the
composi t ion and molecular
weights of  a range of
c ommerc ia l  den tal  s of  t
polymers. The products from
thermal ly decomposed poly-
mers were collected at 0.0oC in
ether traps. The monomsrs
were then analyz,ed by a G.C.
programrned run from 35oC to
200oC. The majority of thb
materials were found to be
methyl  methacrylate co-
polyrners wi th a smal ler
amount of ethyl methacrylate.
A study of the molecular
weights indicated that the peak
molecular weights of the 11
polymers were between
1 . ' l  x l  05 and 3.5x195 .  This
basic information will provide a
guide in the refinsment and
dsvelopmsnt of new polymer
$ystems.

PHARMACEUTICAL
RESEARCH

An additional area of our
biomaterials research involves
the incorporat ion of  drugs
into polymer uraterials as
slow release systems. A
significant number of edent-
ulous patients are unable to
wear their dentures regularly
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due to discomfort and oral
fungal infections. Part of the
problem using convent ianol
dru$ therapy is due to the low
intra-oral drug residencs time
combined with poor patient
compliance. A study has been
rnade of the in vitro efficacy of
three commercial denture soft
l in ing mater ia ls in which
concentrat ions of ant i fungal
agents nystat in and
ketoconazole were incorp-
orated. The polymsr discs
containing drugs wsrs place on
Sabourraud dextrose agar
plates inoculated with C andida
albican.r. The area of inhibition
around the discs at 3 and 7
days gave a measure of the
antifungal activity. The study
was able to show that it may be
possible to customize a drug
release profile using different
types of polymer gel systetns.

I t  is  important to
determine the inf luence of
drug incorporat ion on the
physical  propert ies of  the
polymer systems. One such
study involves an evaluation of
gel strength and gelation of
drug containing prosthodontic
soft polymsrs. The objective of
our recent study was to
compare the influsncs on gel
strength and gelation time of
combinations of the two drugs
together Econ ozole and
Nystatin. Further variables
which we have evaluated were
the dispersion of the Econozole
in ethyl alcohol rather than as a

powder in the polymer. An
additional variable studied was
the effect of powder l iquid
ratio. The gelation times were
evaluated at body temperature
using a reciprocating rheo-
meter. A puncture test method
developed in the biornaterials
I  aboratory w as u s ed to
evaluate gel $trength. fncorp-
oration of Nystatin on it's own
or Nystat in together wi th
Econozole in ethyl alcohol did
not signif icantly reduce gel
strength. Econozole alone and
Econ ozole (powder) wi th
Nystat in was found to
significantly reduced the gel
strength. Gelation ' time was
also significantly effected by
the Econozole. fn ail cases the
gsl strength was found to
increase with powder liquid
rati o.

A further project which
involves the use of drugs is a
study made of the effect of
apply ing topical  l iposomal
st  eroid s as a mean s of
treating oral and cutaneous
ulcers.  L iposomal encapsu-
lat ion has been shown to
incre ase local and decrease
systemic concentrat ions of
triamcinolone acetonide when
applied to both the skin and to
oral ulc$rs. The study has been
conducted on a hamster model
for ulcers. The findings of this
study by Barbara Harsanyi and
Mike Mezei were that both
l iposornal and non-l iposomal
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s teroid t reatment decre ased
inf lammation and retarded
wound healing. It was found
that l ipo$omal encapsulat ion
did not supress the drug action.

CYTOTOXICITYOF
1VIETALLIC BIOMAARIATS

One of the most commonly used
dental biomaterials is silver
amalgam, much controversy
exsists about i ts potent ia l
toxicity. One of the projscts
being submitted for pressnt-
ation at the IADR rneeting next
March involves the influence
of surface finish on the
cytotoxic i ty of  dental
amalgam. Finishing dental
amalgam after carving has
been shown to increa$e
cotrosion resistance. Howsver,
it is not known whether the
f ini  shing procedure effec ts
biocompat-ibility. ft was the
obj ect ive of this study to
determine i f  varying the
degree of finishing of arnalgnm
would influence its in vitro
cytotoxic i ty. Two al loy$,
Dispsersalloy and Tytin, were
used to determine the effect of
three di f ferent f in ishing
techniques: 1.  carved and
burnished, 2. carved, burnished
and polished and 3. carved and
pol ished. The carved-only
specimens served as controls.
Specimens were condensed and
f in ished using control led
methods. Before testing the
specimens were aged in air at
37oC for the following times: 2A

minutes, thour,  1day, lweek
or 4 weeks. Cytotoxicity was
asses sed usin g an intern at-
ional ly recornmended agar
overlay test. The evaluation of
the plates were conducted
blind. Five specimens were
tested for the controls and for
each surface finish and time
period, for a total of 204
specimens. Resul ts showed
that throughout the four week
per iod no one f in ishing
technique was c on si  stent ly
superior. Howsver, for periods
greater than 2A minutes and 1
hour for Dispscrsalloy and
Tytin alloys respectively, all 3
finishing techniques, cornpared
with controls,  s igni f icant ly
decreased cytotoxicity. Elliott
Sutow who supervised this
project was able to conclude
that surface finishing amalgam
after carving increases
biocompatibi l i ty.

CYTOTOXICITY OF ORGANIC
BIOMAERIATS

A further study being
undertaken as part of our MRC
Programme Grant which
involves an evaluation of t h e
biocompat ib i l i ty  of  rnol t -
omsrs used in producing
dental  polymers.  Resul ts
submitted to the IADR meeting
for 1990, involve an In vitro
Cytotoxic i ty study of  of
Methacrylate Monomsrs. The
biocornpat ib i l i ty  of  methyl
methacrylate polymer has been
extensively invest igated.
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However, there are few studies
on the biocompatibility of the
higher metha€rylate (MA)
monomers and polymers. The
purpose of this study was to
determine and copparo the
cytotoxicity of the following
methacrylate monomers: filono-
methyl rnsthacrylate (MMMA),
mono-ethyl  methacrylate
(MEMA), rnono-butyt  meth-
acrylate (MBMA) and mono-
lauryl methacrylate (MLMA),
using our nswly descr ibed
l iposome-neutral  red cyto-
toxicity test (I lowell et aI.,
1989, IADR). The consentration
effect of liposome entrapped
compounds on the neutral red
content of NIH 3T3 cells has
been measured spectrophoto-
metrically. Ten-fold dilutisns of
liposorns entrapped MMMAn
MEIvIA, MBMA and MLMA
incorporated in culture media
gave 5 concentrations {n*6) of
10 mM to I p Iv{ for each
cornpound. Lipo$oms entrap-
ped dibutyl  t in diacerare
(DBTD) wa$ the postivs conrrol.
No di f  ferenc e was seen
between negative controls and
"empty" liposone$. Neutral red
absorbance at all test sarnple
concentrations was less toxic
then the positive control. A
dose dependant concentration
effect for each compound was
observed. A signi f icant
difference was found at at
1 X 1 0-2M (control <BMA*EIvIA<
MTA<LMA<DBTD. From this
study i t  was possible to

conclude that the toxicity of
methacrylate monomers were
dose dependent.  Lauryl
msthacrylate was found to be
the most toxic monomer
studi€d, which may be related
to its high molecular weight.

As part of our on-going
researc h programme in
biomaterials we are aiming to
produce improved biocor l -
pat ib i l i ty  tests.  The agar
overlay cytotoxicity test (AOCT)
is a recomrnended international
standard method. However,
variable results are obtained
using this method. Further-
rnore, using this test, known
toxic phthalate esters, diethyl
hexyl phthalate (DEHP) and
dibutyl phthalate (DBP) have
been shown to be non-toxic
(Lovas et aI., 1988 IADR). A
further study has evaluate the
influsnce of cell density on
AOCT. Cells wore plated ro give
50 or lOOVo cell density in six
well plates. Phthalate esters;
butylphthalyl butyl glycolate
(BPBG), DEHP, DBP and rhe
posit ive control,  dibutyl  t in
diacetate (DBTD) were rested
by

(a) u$ing impregnated
filter discs (1 cm diarn.), rhe
negative control used was the
culture mediurn (DIvIEM) and

(b) the test compound or
positive control in ethyl alcohol
were incorporated into soft
polymer discs.
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The test specimens contained
approximately 37 Vo ester.
ltegative control polymer discs
.contained only ethyl alcohol.
AII eth;rl alcohol in the pol)'mer
discs wer€ driven off after 24
hours incubation at iToC. ACOT
was GYaluatsd in accordance
with the international standard
proceduro. DBTD (posit iye
control) was consistently the
rnost toxic compound. At sovo
cel l  den si ty,  f i l ter  paper
impregnated with DEHP was
more toxic than DMEh{ but was
less toxic than BPBG or DBp.
However, at lO0% cell density,
DEHP was more roxic than BPBG
or DBP. Ar SUVr celt densiry,
polymer discs containing DBp
and DEIIP were rnore toxic than
BPBG and ar I00Vo cell den$iry,
DBP was less toxic than DEHP.
It was concluded frorn this
study that the percentage cell
densi ty used in the agar
overlay cytotoxicity tests rnay
inf luence the toxici ty data
obtained.

COMPOSITE MATERIATS
A further study being

conducted in the Biornaterials
research laboratory involvss.
deYelopment of  composi te
restorat ive mater ia ls.
Evaluation of the effect of
si lano surface treatment of
csramic filler on the elastic
modului and Poisson's ratio of
exper imental  composi tes
materials has been undertaken.
The aim was to determine the

influence of silane treatment on
the dynamic modulus of
elast ic i ty (shear,  longi tudinal
and bulk) and Poisson's ratio
for two experimental composite
systems containing var ious
volurne fractions of filler. Two
ceramic fil ler systems which
had been synthesized by wet
chemistry in our biomaterials
research laborato ry were
evaluated. The f i l ler was
varied from 0-59Vo by volume
for riller 'A' and from o-Agvo
volurne for filter 'B'. Moduli
and Poisson's rat io were
calculated from sound velocity
and density measurements. A
signi f ic  an t  d i f ferenc e was
found between the materials
containing the silane ffeated
f i t ler  and the non -  $ i lane
trsated materials. Butk moduli
for silane treated samples were
betwssn 2% and Zl Vo higher
than the non heated rfiler
samples depending upon rype
and f i t ler  volume. An
interesting finding was that
values of elastic moduli for ons
filler at Zovo volume toading
which was not silane heated
had a similar modulus value to
a, silane ffeated filler cornposite
material containing only 6vo of
filler.
may

This inreresting data
on e day en able

development of  improved
den tal  re srorat i  ve f i l l in g
materials.

The polishing and cleaning
tooth surfaces with an air
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propelled slurry of bicarbonate
of soda has been used in
dent istry f  or  some t ime.
Effects on tooth enamel have
been wel l  docurnented.
However, little information has
been produced to date for the
effect of this technique on
restorative materials. A study
of the ef fect  of  a i  et
pol ishing system on the
surface of four cornposite
restorat ive mater ia ls has
been undertaken. The surface
roughness was deterrnined by
means of a profilometer. The
$tudy shows that the jet
pol ishing method produces
greater surface rciughness on
composite resin materials than
conventional prophylaxis. Dr's
Bain and Mader warn that jet
polishing should be used with
care on those teeth which have
been restored with composite
res torat ion s.

DENTAL STUDENT
SELECTION

A study has been made in an
attempt to val idate the
Canadian Dental Association
(CDA) structured dental
admissions interview. The
desirable characteristics had
been identified then prioritized
by faculty "expsrts". Init ial
ranking of the eight criteria
identified responsibility as the
most importart ,  then
motivation , ability to relate,
maturity, othics, self-appraisal,

overal l  assessment.  Training
workshops for faculty, student
and practit ioner interviewers
were conducted to establ ish
and maintain intsr-rater
reliability in the range of .68 .'

.87 .  At tempts to as se$ s
predictive validity fol lowing
selection proved unsuccessful
a $ an appropr i  ate an d
uncontaminated criterion and
could not be identified. To test
content and construct validity
after six years of use, the
"sxperts " (n= 102) were asked
t0 as$sss again the importance
of the .eight characteristics and
their ability to eYaluate thsm.
Their new ranking lowered
responsibility to 3rd rank and
raised overall assessment to
5th rank. The "experts" ability
to collect information ranged
from 8:9 o for motivation to 63{a
for adaptability and the ability
to assess information collected
ranged from 85Vo for maturity
to 57 Vo for self-appraisal and
adaptabil i ty. Following this
study Marcia Boyd and Ian
Bennett were able to concluded
that None of the " experts "
raised an y re as on s to
discournge the use of the CDA
interview in the dental
admissions process.

CLINICAL RESEARCH
A retrospect ive eight

year study of the use of long
term temporary cements for
crown and bridgework has
been undertaken. 7 60 units
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have been evaluated 53 single
crown$ and ' 143 bridges were
cemented with the temporary
cement. Only 8.4Vo of
maintenance problems could be
at: t r ibuted to tempo rary
cementation. cost analysis of
this against the cost benerit in
other problems where the
temporary cement in fact
facilitated maintenance gave a
be nefit to cost ratio of 7 ,g5:1 .
82vo of alt problems were found
to occurre in the first year.
This study conducted by Dr.
crawford Bain co,ncluded that
u$e of temporary csments in
fixed prosthodontics facilitates
the correction of maintenance
problerns and the use of such
cemen$ should be given very
serious consideration.

A study has been
conducted of the risk factors
associated with develo-
pment of tooth mobitity, I f
we are truthful we all have
fears of tooth mobility. A
sample of  165 denrate
individuals were examined zg
years ago in 1960 and again in
1978. Tooth mobil i t i  was
measured using a standard
msthod. The rssults showed
that 2r adults had at least one
tooth which was mobile in
1960. our of loo mobile teeth
in 1960 55 rernained mobile by
1987 and 45 were losr. This
study by Amid Ismail and his
colleague shows that individ-
uals with mobile teeth at b&se-

l ine in 1960 had a higher
incidence of tooth loss and
roorh mobi l i ty  in 1g g7 than
those inividuals who were free
of mobile teeth in 1960.

A clinical study has been
conducted to investigate t h e
reasons for placement and
replacement of  dental
restorat ions. The study was
based on military personnel for
treatment undertaken by the
34 milit ary dentists in ttrl four
Atlantic provinces. The data
was collected over a period of
30 working days. Ati dentists
used the same pilot tested data
collection form. A total of
2,280 restorations from 64j
adults, 18 to 57 years were
documented. A total of 54vo of
the re storati on s were firs t
placemsnts and 46Vo were
replacement of  exis t ing
rsstorations. surprisingly no
difference in replacement rates
was reported be tween
amalgam and composi te
re$torations. The major reason
(90 7o) for  p lacement was
primary caries and the major
reason (40 7o) for replacement
was recrurent caries. A total of
rz%o of replacements were
found to be due to fractured
rsntorations. Bill Maclnnis and
col leagues were able to
conclude that about half of the
restorative work carried out in
the study were replacements of
existing restoration. caries was
found to be the primary reason
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for  p lacement and for
replacement of the restorations.

'  Sorne very intsrest ig
work is also being conducted
by Dr. Amid Ismail and his
group who have been studying
the prevalence of  dental
car ies and f luorosis in
f luor idated and non-
f luor idated ci t ies in
Quebec. The pu{pose of their
$tudy was to evaluate the
difference in dental caries and
fluorosis prsvalsnce in 936
randomly selssted l i fe*long
residents frorn public and
pr iv ate sc h ools,  in Trois -
Rivibres (1.0 ppm F in 1987),
and $herbrooke (< 0.1 ppm F).
Students were sxamined using
established criteria" Because of
inconsistent fluoridation levels
in Trois-Rivi&res, comparisons
were carried out betwesn two
age strata:  students lL-14
years of flgon who consumed for
a longer duration suboptimally
fluoridated water than those in
the 2nd stratum: students 15-
18 . yrs of age. Only public
school students, 15- 1 I years of
flgs, from Trois-Rivibres, had
signi f i  ca,nt ly lower mean
fluorosis and DMFS scorss (29Vo
and 247o respectively) than
similar students in Sherbrooke.
Among private school students,
no similar differences were
found, except in the youngest
age group in Sherbrooke who
had significantly lower mean
DMFS than similar studenrs

from Trois -Riv iEres, The
prevalence of f luorosis was
about 3AVa in Sherbrooke
students, and 55Vo in Trois-
Rivibres students. The use of
f luor ide tablets was
signif icantty a$sociated with
fluorosis. This study showed
th at  w ater f luor idat i  on
benefitted students from public
schools and that the risk factors
of dental fluorosis were the use
of fluoridated water combined
with the use of fluoride tablets.

The determination of
exposure to Nuclsar Accidents
presents a ditemma for the
public the politicians and the
medical profession. Howevor,
one rnethod which is rhe
subject of research by Barry
Pass makes use of the fact that
dental tooth enarnel maintains
a rscord of a tooth's exposure
to X'  and T'radiat ion.  The
absorbed dose is stored in the
form of long-livsd free radicals
that can be detected using
Electron Spin Resonancs (ESR).
In a, recent study it was found
that exposures to diagnostic
radiat ion were s igni f icanr ly
higher for nuclear Veterans. A
simple biopsy method has been
developed in which a
rs$toration can be completed
very quickly using light cured
composite marcrials.

The declining numbers of
young pat ients who have
dental treatrnent requirements
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presents a problem for many
dental  educat ional  establ ish-
ments. The hypothesis tested
was that the changing
demand for pat ient  care
created a s i tuat ion where
student sxperience$ at an
extra*mural clinic offered a
better l  oc at i  on f  or  the
development of clinical skills
than the dental school. The
cl in ic c omputer sy stem
prov ided f i  g ure s for  the
numbers of patients seen, the
number of patient visits, the
fees collected and the Relative
Value Unitq (RVU's) of
treatment completed at each
location from 1984-5 to 1987-
8. Results showed that, on a per
student basis, pntients sesn had
fallen from 15 in 1984-5 to 12
in 1987-8 (down AOVr), patient
visits frorr,r 80 to 44 (down
45Vo), fees generated frorn
$1495 to $1142 (down 24Vo)
and RVU's from 270 to 145
(down 46Yo).  However the
average product iv i ty per
student had only changed from
62 RVU's to 60 RVU's (down
37o) at the extra-mural facility
but fallen frorn 208 to 85
(down 59Vo) in the dental school
clinic. RVU's per patient visit
had increased in the satellite
location from 2.8 to 3.0 (up
7.4Vo) but had fallen from 3.6 to
2.6 (down 287o) at the dental
school. Since it was assurned
that the amount of treatment
needed was the pr incipal
influence on the amount of

experience the students gained,
i t  was c oncluded by Ian
B ennett  in th is study that
maximum use of the satellite
clinic was the most productive
use of the students time.

Information about the util iz-
ation of dental services by
older adults is also critical in
order to . formulate predictions
about future requirements for
care.  A study has been
conducted to determine oral
heal th needs of  an
institutionalized population of
older adults. Information on
util ization of dental services
was obtained from interviews
conducted by a s ingle
interviewer for those who were
anrbulatory and living in a
re$idence. The interview
focused on four areas: self-
perception of general health
and dental health, preventive
heal th behav iours,  and
utilieation of dental serviccs.
Data collected included: choice
of provider (dent isr  or
denturist), time since last visit,
imrnediacy of treatment after
making contact, reason for the
visit, levels of satisfaction with
the visit, and the reasons for
not visiting a dentist within the
past year. Relative to the
general population of older
adul ts,  the subjects more
frequently reported regular
maintenance by private dental
practit ioners. The reported
high level of contact with a
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pr ivate dent ists was most
tikely influenced by payment
for the services by the
institution. The main reasons
for not visiting a dentist in the
last ysar included fear and
disliks, distance from dental
office, and medical problems.
Jo-Anne Clovis and colleagues
were able to conclude from this
study, that differences between
these subjects and the general
population of older adults in
utilization of dental ssrvices,
illustrate the need to look at
sub-group characteristics when
planning dental health cars for
the elderly.

Gett ing older most
often also goes together with
getting long in the tooth. T h e
incidence of root caries is
bec ornin g the subj ect of
interest for researchers with
the increasing numbers in our
aging population. A study of
root caries lesions h8$ been
c onducted f  or  an elder ly
institutionalized population. A
total of 60 elderly dentate
fe,m&les participated. Root
caries was diagnosed in 93 To.
Dr. Isrnail and colleagues were
pleased to report that in the
wel l -maintained eld0r ly,
despite the high prevalence of
root car ies,  the need for
treatment is low and
prevent ive maintenance can
play a significant role.

A study of
demineral izat ion using

various ci tr ic acid concent-
rat ions has produced resul ts
which John Sterret t  and
colleagues believe may be of
signif icance in regenerat ive
procedures which use calcium
root demineralization. The
purpose of the study was to
del ineate the opt imal
concentration of calcium for
dentine dernineralization. The
in vitro tests were conducted
on bovine molar teeth. Tape
with Zmm diarnetsr holes was
placed on the teeth to provide a
known arsa sxposed to the
acid. The calcium removed
from the dentine surface was
evaluated by atomic absorption
spectrophotometry. The results
indicated that there is an
optimal calcium (buffer ing)
concentrat ion beyond which
dgminsralization decreases.

LASER RESBARCH
A nurnber of studies are under
way in the facutrty under the
direction of Ken Zakariasen
involving the application of
lasers in clinical dentistry. One
such in vitro study involves
the ef fect  of  COzlaser
radiat isn on tooth enamel
as a msnn of  inhibi t ing
progression of  car ious
le s i  on s.  The s tudy has
exarnined the anticarious effect
of low-level radiation on the
enarnel crown margins of fifty
extracted third molars. The
tceth wsrs covered with acid
resistant v&rnish wi th two
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small windows left uncovered
and free of varnish. The one
uncovered area being the test
site the other acting as a
c ontrol . The experirnental
window was lased with 2.5 or
1.5 watts for 0. 15 seconds. The
teeth wore then placed in an
artificial caries solution for 12
days and the resulting carious
lesions exarnined by polarized
light photomicrograph$. The
results of this study indicated
that the low levol  laser
radiation significanrly reduced
the area of the carious lesions.
A further aspecr invesrigated
involved a comparison of
pulsed and non-pulsed laser
energy as a means of reducing
demineralization of enamel in
artificially produced incipient
caries lesions. These rssults
further indicated that both
pulsed and non-pulsed laser
energy reduced deminsral  -
ization.

An additional study using
lasers compared the rouSh.
ness of  tooth enamel
produced by laser and by
acid etching. An in vitro study
was conducted using extracted
molar teeth. Four zoilo$ of the
teeth were treated differently,
two areas served as controls
whilst the other two areas were
either acid etched or lased. The
treated sect ions were then
examined by SEM. {Jnder the
conditions of this study, laser
ener gy appeared to have the
potential to produce a rougher

surface than standard acid
etching. However, i f  laser
rou ghening is to replace
convent ional  acid etching
technique further studies on
both exposure pararneters and
resin bond strength to lased
enamel will be required.

A further aspect of using
lasers in vivo is the potential
damage to the living cells. An
intensive study is progressing
in order to determine the
temperature changes in
lased dent ine.  A recent
study has evaluated both the
peak temperatures as well as
the time for temperatures to
regres s from peaks towards
ambient levels. It was found
th at temperature elev at ion s
and t ime intervals f  or
regression toward ambient
levels fo l lowing lasing of
dentine wers relatively modest.
In order to provide a good
safety margine the study used
lasing pararnsters which were
far in excs$$ of those which
would be nece$sary for
prsventive clinical applications.

PROSTHODONTIC RESEARCH
The occlusal  harmony of
complete denture prostheses is
is extremely important to their
functional effectiveness. A
study has been made comp-
aring dentures made fiom a
continuous injection moulding
technique and by rhe
convent ional  t r ia l  pack
technique. A comparison was
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made of occlusal contact points
on the dentures before and
after processing using the two
m0thods of fabrication. The
loss of occlusion contacts was
26Vo smaller for the continuous
injection technique. Oskar
Sykora who has directed this
study concluded that the
injection technique resulted in
Ie s s errors in the occ lu s al
contacts of full dentures.

A further study has also
been made of the po$$ible
effect on occlusion of futt
dentures of  using base
plate waxes which have
di f ferent coeff ic ients of
thermal expan$ion. The
conclusion to this study was
that external factor$, such as
the care in manipulation of the
wax and the storage condirions
of the trial dentures, probably
masked out any intr insic
differences betwesn the two
waxes tested which would have
been related to their rnatertial
propsrties.

A motor-dr iven beam
apparatu s designed in the
biomatsr ia ls laboratory to
simulate mastication has been
used by Bob Brygider for a
study of  resi l ient  denture
lining materials. Soft l i,ning
materials which were treated
on the surface with a solution
of mono-methyl methacrylatel
an-d polymethyl methacrylate
were found to undergo greater
dynamic flow than materials

treated on the surface with a
coat i tg of  poly v inyl
chloride/methyl ethyl ketone
solution which in turn was no
different than the untreated
materials. The coating of the
surface of the soft polymer
with the vinyl compound was
found to significantly reduce
the leaching of plast i  cizer
during simulated mastication.

The dies used to make
dental  restorat ions should
i eally be exact replicas of the
prepared teeth. A study has
been conducted to deterrnine
the dimensional accuracy of
dies made from three different
die mater ia ls,  and four
different types of impression
materials. Ten dies were made
from a, metal master for each
die-r i latsr ia l /  impression
mater ia l  combinat ion (120
total) . Measurernents were
made in three directions on the
dies. Differences were found
be tw se n the var lous
impression material and die
material combinations. The
dies were found to be
eonsistently larger in all three
directions measured compared
to ths mstal  mastsr die.
Howsvsr, it was concluded by
Richard Price and colleagues
that the differences were not
clinically significant.
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RESEARCH CONCLUSIONS
The review of a small section of
our on-going research in the
Faculty of Dentistry in the
prsvious pages which hopefully
will be accepted for prssen-
tation at the IADR meering in
Cincinnat i ,  has one main
common feature. In all cases
the research will improve the
general  knowledge base in
scientific dentistry and will
lead to improvements in both
our teaching prograiltmes and
ultimately the clinical service
in dentistry. All of the faculty
members staff and students
involved in these research
projects will be the richer for
having part ic ipated in this
research. To quote Robert
Fournier once again, "Any
organization which calls itself a
universi ty has an act ivo,
dedic ated cadre of people
researching and those sarns
people are teaching. Resear-
chers are people who really
want to understand. For people
who don't do this for a living, it
is difficult to comprehend"" It
is clear having documented a
small section of our on-going
research submitted to the IADR
for the meeting in 1990 that
we have a dedicated cadre of
researchers and the number is
growing all the time.

However, what is also
exciting about this is that the

quality of the research is also
of a very high standard.
Perhaps what is also of great
importance is that the research
covers such a, wide range of
subj ect material. Research
activity in the Faculty of
Dentistry is alive and well in
1989. The involvement of
students in our research is also
a very posit ive factor which
holds out hope for the future of
research in dentistry.

$tat ist ical Precision
"Molecular science teaches us
that our experiments can never
give us anything more than
statistical information, and no
law deduced from them can
pretend to absolute precision"

Maxwell

whv?
"fn general, whenever we ask
what anything is we are
inviting confusion by throwing
the doors open to all sorts of
phi losophical  issues abour
which there has been notorious
disagreement for the last three
thousand years,"

P.W. Bridgman

The Last lVord!
"Like Shakespeare's Gaunt,
exper imental ists know that
they will be remembered for
what they say la$t."

Peter Galison
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NIDR Funding
In 1988 The l.[ational Instute of
Dental Research (NIDR) in the
US gave out a total  of
$9 3,406 ,2I7 out of  th is
$8 6,687 ,314 was for research
contract$,  research grants,
training grants, fellowships and
research career awards. A total
of 4I3 research grants were
awarded to indiv iduals in
schools of dentistry for a total
of $35,328,298 at an average of
$85,540 per grant. The top
eighteen institutions in terms
of the number and valus of
dental research grant$ are
shown in table 1.  I t  is
interest ing to note that
Suny Buffalo receive about
the same funding es aII of
the ten Canadian dental
schools put together.

Table .1.
h$litr+tion,, ,f; ,AR[rpJ$rt,.f$US]
Suny Buffalo
Michigan
Forsyth Centre 23
Seattle 23
Pennsylvania I 8
Alabama 23
North Carolina 3 9
San Francisco 20

Table 2.
Statg . ,  , :  , ,  # Grant$

34
01
7A
o7
31
02
t4
26
35
01
42
z0
18
02
06
15
46
75
38
27
07
23
06
r?,
04
94
54
01
29
02
05
47
01
05
01
07
50
03
01
13
35

lYgfit. *,Hi,f,ginia,, . . ,.- , ,, , ,..-. , . ,, 0,1

wed by Massachuse*s with 75
and California with 70. Canada
is top of the I non-Us foreign
grant holdsrs with a total of
five grants. Two at McGill and
three ers at Toronto.

Gaine svil le
Iowa
TJffi
Minesota
Connecticut

Virginia
San Antonio
UCLA

4,909,359
4,7 70,025
4,3l7 ,6 14
3,950,601
3,8 3 3,65 3
3,66 1,862
3,307 ,4AL
3,259,3 gg
2, I  36,3 g2
2n370,994
2,L09,3 89
1,866,952
L,47 6,909
1,441,27 3
r ,434,8 6g
1,102,?29
1,0 99,826
I -089. 107

26
30

18
14
T4
19
22

09
r7
09

Alabama
Ari zona
California
Colorado
Connecticut
Delaware
Disuict of Columbia
Flor ida
Georgia
Hawaii
I l l inois
Indiana
Iowa
Kan$a$
Kentucky
Louisiana
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missour i
Nsbraska
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
$ourh California
South Dakota
Tenne$see
Te xas
Utah
Vermont
Yirginia
Washington

Rochester 1 0

Houston 09

The distr ibut ion of  NIDR
research grants for  1988
amongst the various states in
the US is also shown in table 2.
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