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This months edition is dedicated to the many members of staff and faculty who have worked
so hard during the past several months in the preparation of abstracts papers and research
grants for submission. Special thanks are due to the dedication of Dr. Barbara Harsanyi who
woked diligently in writing abstract and publication material at a very ditficult time just prior
to and after her recent surgery.

High Research Productivi ty
The nurnber of abstracts being
submitted to the IADR fro'm the
Facul ty of  Dent istry at
Dalhousie University is again
very impressive. The total of
18 abstracts is qui te
astonishing for the small size of
our faculty" Unquestionably we
have an e stabl ished cl imate
which is conducive to research
and ac ademic pursui ts.
However, we should of course
not equate the nurnbers of
research abstracts each year
with the level  of  research
activity. Often such research
will only represent preliminary
d ata and as s uc h require s
c onsol idat ion and addi t ional
work, and is in many cases only
a preamble to a full publication
in a refereed j ournal or the
submissi,on of a research grant
propos al . One encouraging
aspect of  th is years IADR
papers submitted is that six of
these wi l l  receive t ravel
support from external funds.

As was the case last year this
Ivlonths Dental Research News
is a Sp ecL*I f,d,i,tLott which
features coverage of s ome of

.-Iour on-going research in the
Facul ty based upon the
submission of 2 0 abstracts to
international meetings in 1991.

Hect ic Per iod
The past few weeks have been
rather hect ic wi th the f inal
preparations for the submission
of the research grant
applications to I{HRDP and to
MRC. Two renewal. grants were
submit ted to the federal
agencies for the lr{ovember 1st
deadline. The one to NHRDP
was a longi  tudin al  c l in ical
study deal ing wi th the
influence of flouride on dental
caries. The MRC Programme
Grant involves the synthesis of
inorganic and organic
biomater ia ls together wi th
their  evaluat ion and drug
release from biomateriaLs.
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Biomater ia ls MRC Grant
Renewal Appl icat ion

In the 27. months s inc e
funding was f irst provided
for our MRC Programrne
Grant, the following rnajor
achievements have been
completed:
1) Development of  new
improved biocompat ib i l i ty
evaluation methods for tissue
irr i tat ion and cytoroxic i ty
test ing.
2) Developrnent of the first
8-component fe ldspathic
glass by the sol-gel rnethod
for porcelain application.
3) Determination of the firsr
18 month leachabi l i ty
profiles for soft polymer-gel
biomater ia ls.
4) Determinat ion of  the
mechanism limiting K+ in the
network of feldspathic glass
systems.
5) Developrnent of a unique
ceramic fi l ler for composire
mater ia ls produced by wet
chemistry.
6) Development of  a room
temp erature
photopolymerizLng technique
for the production of low Tg
polymers.
7) Determinar ion of  the
eff ic iency of  p last i  crzers
relat ive to
methacryl ate polymors.
8) Synthesis of ion-leachable
ceramable gl  as se s b y wet

chemistry which react with
poly (acrylic acid) to form
c ernents.
9) Determinat ion of  the
inf luence of  polymer-
gel/drug interaction on the
drug diffusion profiles.
Further significant progress has
also been made in the
developrnent of techniques for
ceramic s glas s and polymer
synthesis. The refinement of
rheologicol ,  u l t rasonic and
fracture toughness methods has
made signi f icant progress.
During the period of funding
for the grant a total of 39
di f ferent papers h av e been
presented (March 1989-June
1 9 90) at  internat ional  and
nat ional  b i  omater ia ls s ociety
meetings, and the International
Association for Dental Research
(IADR) meetings. A further 11
abstracts t rave also been
submit ted f  or  IADR and
biomater ia l  meet ings in 1991 .
A total of 13 papers have been
ei ther publ ished, accepted for
publication or submitted during
this period. fn addit ion , a
further nine papers are in the
final stages of completion for
submission. Since the funding
awarded for th is programme
grant was less than our budget
reque st ,  a reduc t ion in the
sc ope of  the proj  ects was

speci f ic implemented. One major
problern was no funding for a
furnace for our Project dealing
(Cont on Page 3)
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(Cont from Page 2)
with glass synthesis. However,
a significantly revised research
plan and acquisition of an MRC
Major Equipment Grant in 1989
f or $ t  8,3 33 perrni t ted the
purchase of  a much less
expensive furnacs, which
allowed a, limited version of the
original work to proceed. The
initial period was spsnt setting
up our chemical  synthesis
laboratory in refurbished space
allocated for the purpose. Five
technical personnel were hired
and trained during the first six
months.  Some equipment
del iv ered in S eptember and
December of  LgI8 were
plagued with malfunct ion
problems, causing signi f icant
delays in our research. Our
failure to obtain funding for a
scint i l lat ion counter was
unfortunate since we have only
limited access to a very old and
temperamental machine in the
Faculty of Health Professions"
In spite of these complications,
the progress of the work has
moved along well and projected
milestones have bee n achieved.
The research team have
worked very hard during the
first term of the grant. This
was especially true during the
hect ic per iod which involved
wri t ing abstracts and papers
and the f inal putt ing t0gether
of the grant applicatiorl.

New Image
The MRC Biomater ia ls Progr-
amme Grant has taken on a

new image with an expanded
number of  inv e s t ig ators,
increasing from I to 1 1"
Joining the team will be Dr.
Jurgen Kreu zer f rom the
Department of Physics at Dal
and Dr. David Pink from the
Physics Department at St FX.
Another new face on ttre team
will be Dr. Eva Butler from the
Col lage of  Pharmacy. In
addi t ion the tearn wi l l  be
strengthened by the inclusion
of Dr. Mike Gross an orthopedic
surgeon from the VG. Missing
from the line-up will be Dr. Jan
Kwak who has had to step
down due to administrat ive
dut ies as Chairman of  the
Chemistry Department. Holtr/'-
ever, the good news is that Dr.
Kwak wi l l  cont inue as a
consul tant  to the programme.
The remaining members of the
tearn ars Dr's Fooflg, Grahoffi,
Mezie , Harsanyi, Howeil, Sutow
and Jones. The Programme
budget request for the next 5
years is for $2.84 million.

Bacon Bi ts
"Knowledge is power and the
aim of science is ttre production
of the means".

Francis B acon.

"f equate the acceptance of a
scient i f ic  theory wi th rhe
belief that it is ernpirically
ade qu ate "

Bas van Fraessen.
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II{HRDP Grant
The grant renewal submitted
by Dr. Amid Ismail with his
colleagues is titled: "Evaluation
of the Restorative Treatment
Services of  the Quebec
Chi ldren'  s D en tal  In s uranc e
Prograrn": This grant covers
the period 1991- 1 993; and has
a budget of  $ 120,080 The
coinvestigators with Dr. Ismail
are Dr. Pierre Gagnon, Laval
IJniversity, Dr. Martin Payette,
Hopi ta l  St-Luc, Dr.  Br ian
Eastwood, Dalhousie University,
and Dr. Marie Olivier, Laval
Universi ty who is
member of this team.

a new

This renewal application is for
the third and fourth years of
funding for a longitudinal study
funded by NHRDP in 1989, ro
invest igate the fo l lowing
objectives: (a) ro derermine
the v ar i  abi l i ty  of  dec i  s ion s
reg arding restorative treatment
needs, (b) to ascertain whether
tooth surfaces with incipient
lesions (nonc avi tated car ious
lesions) are restored rather
than sealed or followed without
treatment, (c) to determine the
rate and quality of replacement
restorat ions in chi ldren in
Mon tre al . Dur ing the 18
mon th s of  f  undin g the
investigators achieved all of the
planned activit ies: sampling of
9 1 1 chi ldren in grades 1 -3,
development and test in g of
exarninat ion cr i terrs,  p i lot
study and coordinating of data

transfer with the Quebec Health
Insurance B oard (RAMQ).
B asel ine data col lect ion
commenced in March, 1990,
and was completed in Muy,
1990.

Much More Than
Knowledge.

" Science is a way of thinking
much more than it is a body of
knowledge. fts goal is to find
out how the world works, to
seek what {egular i t ies there
may be, to penetrate to the
connections of things - from
sub*nuclear part ic les,  which
may be the constituents of atl
matter, to living organisms, the
human social community, and
thence to the cosmos as a
whole"' 

carr sagan

SfuTT[,tr
R es earch Def in i t ions

"A sampling error occuffed"
means, we didn't get the
answer we wanted.

"'We didn't get the answer we
wanted" means, the negative
control gave a positive result.

"The positive control gave a
negative result" rneans, I will
not get tenure this yeat.
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The fol lowing research report  is  based upon the abstracts which have been
forwarded to the IADR and the Biomater io ls meet ing dur ing the past few
weeks. The research represents onlU port  of  the on-going rese€rch in our
facul tg.  l " lang other research projects are also on-going which are not
included. Recogni t ion should be given to the students who have part ic ipated
in ourresearch dur ing the past surnmers which has resul ted in abstracts
being submit ted to internat ional  rneet ings.

Inhibit ion of Tooth Enarnel
D e min era l izat io n:  Dr Tom
B oran has been collaborating
with Ken Zakariasen in research
designed to shown that the use
of laser irradiation treatment of
enamel can inhibit subsurface
dernineralization typically seen
in carious lesion progression. A
study was ccnducted using a
revised methodology from
previous research. The study
cornpared two levels of COz
laser i r radiat ion for  i ts
demineral  rzat ion inhibi tory
ef fect  on srnooth surface
enamel.  Eighteen e xtracted
third molars were setrected and
each tooth was covered with
acid resistant v arnish excopt
f  or  three wind ows on the
buccal surface which Ineasured
1.0 mm in width and length,
two windows being
experimental, the third control.
One experirnental window was
lased with 1.5 watts the ottrer
2.5 watts, both @ 0.15 sec with
a 1.5 mm focal spot. A11 teeth
were demineralized in ten Catd
solution (Z.2mMCa++ and PO+,

50mlv{ acetic acid, 5 ppmF @
constant pH=4.3) for  LZ days.
The resul t ing lesions were
sect ioned and examined by
pol  ar iz ed l i  g h t  p h oto rnicro -
graphs" Black and white photo
enlargements were made and
the le s i  on are as w ere ,
quant i f ied wi th a planimeter.
The data was analyzed by
AI{OVA and Duncan's Multiple
Range Test. Both power levels
resulted in significantly smaller
zones of demineralization than
observed in the controls
(p=.05), however, oo significant
dif ference was found between
the two power levels. Under
the conditions of this study, low
levels of COz laser irradiation
appear to have an inhibitory
ef fect  on enamel subsurface
demineral  izat ion.

Airpol ishing of  R estore d
Teeth:  Dr Crawford Bain and
c01le agues have ev al  uated the
effects of  'a i r  pol ishing'  using
an aqueous slurry of biaHCO: o n
restorat ive mater ia ls.

(Cont on Page 6).
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(Cont from Page 5)
The concept of  a i r  pol ishing
tooth surfaces has developed in
the last decade. While the
effects of  a i rpol ishing on
enamel, cernenturn, dentine and
gingiva have been examin€d,
litt le information is available
on i ts effects on restorative
materials. This in vitro study
was conducted to examine the
effects of the 'Prophyjet' on 4
composi te resin systems.
Samples of each were prepared
0n standardised glass slabs and
divided into 3 sections. The
central  sect ion,  used as a
control ,  was protected by a
mylar strip. The left and right
sect ions,  used as test  s i tes,
were treated by the 'Prophyjet'
and rubber cup respectively for
30 secs. 3 samples of  each
material were measured at 5
sites using a surface profi lo-
meter.  For each c omposi te
mater i  a l  a gro a ter  s urf  ac e
roughness was found for sites
treated by airpol ishin g than
either the rubber cup or control
sites. In every instance these
di f ferenc es were stat is t ic  a l ly
significant. Care should clearly
be taken when using
airpol ishing on teeth restored
with composite resins.
Pol ishing Dental  Al loys:
Many rnethods have been
advocated for pol ishing dental
cast ing al loys.  A study has
been conducted by Dr. Gormon
Doyle and colleagues comparing

two conventional methods and
one customized method" The
three di f feront pol ishing
methods were exarnined for
effectiveness using three dental
casting al loys. The pol ishing
methods were based up on
di f ferent pol ishing pastes,
abrasives and instruments.
The casting al loys used were:
Type III gold, high gold content
ceramo-al loy and a,  copper
aluminum al loy. Test
specimens were f lat ,  12 mm
diameter disks. Each disk was
air abraded with 25 micron
aluminum oxide f  o l lowing
removal  f rom the investment
mould. Results showed that for
Type I I I  gold s igni f icant
dif ferences were found L9120
times between Method 1 and
Methods 2 and 3 but only 1/10
times between Methods 2 and
3. For the ceramo-al loy
s i  gni f ic  ant di f f  erenc e s were
found L7 nA t imes between
Method 1 and Methods 2 and 3
and 6lLA t imes between
Methods 2 and 3. For the CuAl
al loy s igni f icant di f ferences
were f  ound 15 120 t imes
between Method 1 and
Methods 2 and 3 but only 2lI0
t imes between Methods 2 and
3 .  The high gold c ontent
ceramo-alloy in general had the
poorest surface finish and was
the most di f f icul t  to pol ish.
Method 1 was the most
ef f ic isnt  pol ishing method.
(Cont on Page 7)
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(Cont from Page 6)
Mercury Heal th Ha zard:
Mercury vapour released from
improper ly 's tored amalgam
scrap and waste mercury san
present a serious health hazard
in the dental office. Many of
the studies c onducted to
determine e f fec t iv  o stor age
media have l imi tat ions in
experimental design or lack of
statistical validation. A studY
was conducted by Dr. El l iott
S utow and col leagues to
examine the capaci ty of
selected liquid storage media to
suppress mercury vap ortzatiorl "
Three liquids were selected for
the study: Fresh Photographic
Fixer; IJsed Ptrotographic Fixer;
and a commercial  product,
Merconvap. Type I water ( 18
Mega ohm) was used as a
ref  erenc e. Mercury drops
(0.287 g) were placed in 60 mL
vials containing 10 mL of a test
l iquid (n=5). The vials were
then tightly capped. The caps
were temporarily removed for
the thi r teen control led
measurements which were
taken during a 9 day period,
using a Bactrarach Mercury
Vapor Sniffer. Removing a cap
simulated dental  pers onnel
placing addi t ional  amalgam
scrap or waste mercury in a
s t o r a g e contalner,
Measurements were made
ab ov e merc ury drop s (n= 5 )
wi th no l iquid coverage.
Addi t ional  measurements were
conducted on ttre l iquids with

no rnercury presei l t ,  to
determine background error.
Testing was conducted at 2I "L'
22.8nC. The data were analYzed
using a Student-f '{ewman-Keuls
multiple comparison test (P =
0.05). Results showed that all
four l iquids substant ia l ly
suppressed mercury
vaporization compared with n0
l iquid coverage. From 2.7 5
hours to 9 days, mean mercury
concentrations above the three
setrected l iquids showed no
statistical difference and were
well below the Threshold Limit
Value of 0.05 mg/m3 (TLV), but
were different from the values
above water, which eKceeded
the TLV after approximately 4
hours. It was concluded that
any of  the three selecteC
l iquids may be used to
substantial ly suppress mercury
vapor i  zat ion f rom amalgam
scrap and waste rnercury.
Composi te Mater ia ls:  In the
MRC Biomaterials Programme
we havs been developing
exper imental composrte
sy$tems. However,  we als o
need to evaluate the properties
of commercial  mater ia ls for
comparison. '!V'e have recently
compared the Timoshenko disc
breakin g streng th of  one
poster ior  and two anter ior
commercial c0mposl te
rnater iaLs.  The mater ia ls
evaluated were P50, Silar and
Silux+.

(Cont on Page 8)
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(Cont from Page 7)
Comparisons were also made
between these resul ts and
dynamic Young's, shear moduli
and Poisson's rat io values
obtained using an ultrasonic
wavs technique. Al l  values
were significantly different for
the three rnaterials (P< 0.05).
The modulus and shell strength
values of  the Poster ior  (P50)
composite were 46'63Vo higher
th an f  or  th e anter i  or
composites. The Poisson's ratio
of the posterior composite was
between 25-29Vo lower than for
the anterior composites. The
coefficient of variation for the
dynamic tests was significantlY
lower (0.7 to L.75) compared t0
the shel l  strength test (8.56 to
L7 .99).
Ion leachable glasses: Glass
polyalkenoate cements which
bond to c alci f ied t issues are
f inding increasing use as
biomater ia ls. Al though the
first patent for these materials
was taken out as long ago as
1 9 7 3,  s igni f icant Potent ia l
remains for  development of
improv ed mater ia ls.  O ur
biomaterials group are working
on the development of
improved new formulations for
these materials. As Part of our
MRC programme we have
recently synthesized a range of
ion leachable glasses (Sioz -
A1 zOt - C aFz-AlP O+-A1F3 -N aF)
capable of  react ing wi th
carboxyl ic acids to form

cements.  The glass
formulations are also designed
to underg o cry stal l i  z ,at ion
dur ing s low cool ing or heat
tre atment. The precur s or
mater ia ls for these
formulations were lynthesized
by a wet chemical  method-
Various amounts of f luoride
and sodium were incorporated
to act  as ei ther f lux or
nucleat in g agent.  Precurs or
powders for the glasses were
synthe sized from col lo idal
suspensions of  Al  zO 3,  SiO2 ,
H:P O + and nitrates of calcium
and lithium by spray drying,
calcined at 1000oC, and mixed
with Ca, A1, and it{a fluorides-
Fol lowing calc inat ion,  the
glasses were melted at 1600oC
and rapidly cooled to Produce a
clear glass. The Ca in the final
glas ses v aried frorn 1 0 .64 to
20.03Vo and the A1 from 15.64
to 20.53 Vo. Compositions of 7
glasses were s igni f icant lY
di f f  erent (P=0 .0 5 )  .  Glas s
powders (< 40pm) were blended
with freeze dried PolYacrYlic
acid (rnol wt 23,000) and an
aqueous s olut ion of  tar tar ic
acid. The bulk chemistry was
determined by AAS fol lowing
digest ion wi th HF.
spec tro sc opy and an

UV
ion

specific elecffode were used to
determine the P and F contents,
respect ively. The sett in g
character ist ics were deter-
mined by means of  an
oscil lating rheometer. Cements
(Cont on Page 9)
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(Cont from Page S)
of various reactivit ies resulted
when the ion leachable glass
formulations when mixed with
PA Al tartar ic acid. The
chemical interact ion between
polyacids and the ion leachable
glasses is being customi zed
aiming to provide opt imal
cl in ical  manipulat ion and
perf  ormance.

A cycl ic torsion
rhe orneter dev ic e has been
developed which is capable of
characteri zlng the rigidity of
the sett ing cement rnaterials.
This device has been used to
determine r ig id i ty dur ing
sett ing at  37 t  0"5oC. The
essential component of the test
system is a cant i lever beam
throu gh whic h a torque i  s
applied across the faces of a
cylindrical sample. the system
is designed to give minimal
disturbance to the mater ia l
under test. In the fluid state,
of  the oemetrt ,  the rate of
displacement at  the
circumference of the specimen
has a velocity of lpm/sec. Ttre
lower platen is attached to a
very low friction precision ball
race bearing, the upper ptraten
is f ixed. B oth platens are
heated by a water jacket to
37 oC and have parallel grooves
cut to aid in sample retention.
A synchronous motor operates
through a step down gear and
an eccentr ic cam producing a
cycl ic movement of 0.05 TI"z"

The angle of rnovement at the
test specimen is approximately
t A.I2 of a degree.

The glas s f  ormul at ion s
were rnixed with five different
glass polyacid rat ios.  The
glass/acid ratios ranged from
3 .3 to 5.5 for the different
materials. Individual optimal
(constant) amounts of tartaric
acid and plL were used for
each glass formulat ion.
Tartaric acid for the individual
materials ranged from LT-TAVo.
Rigidi ty of  cements was
determined using the torsion
rheometer and cornpared at 10
and 2A minutes.

The effect of variation in
polyacid glas s rat io t rad a
significant effect on the rigidity
of the cennents f or all glass
materials. The tests were able
to clearly distinguish between
the rigidity of the differenr
glass polyacid rat ios. Higher
glass polyacid ratios produced
significantly greater rigidity for
the vari0us glass formulations
{p< 0.05)" The ch erni  c al
composi t ion of  rhe glass
signif icantly inf luenced cement
rigidity at 2A minutes for 5 our
of 7 formulations. Lower Ca
and Al  in glass formulat ions
gave signi f icant ly lower
r i  g id i ty. Fol lowing further
studies it strould be possible ro
der ive fundamental  propert ies
from the rheological  data
provided by the cycl ic rorsion
in s t ru men t
(Cont on Page 10)
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(Cont from Page 9)
Crystall ization of

Exper imental  Glass;
An objective of recent work has
been to determine the phases
and activation energy during
cry stall izatton heat treatment
for glass compositions produced
by wet chemical synthesis. The
di f ferent glass formulat ions
cry s ta l l  i  zed dur in g he at
t reatment producing glass -
ceramics with various degrees
of opaci ty. Crystalli zation
kinetics were studied by means
of DTA. Samples of each glass
were heated from 23 ro LZA}'C
under a lt{e atmo sphere at
heating rates ranging from 5 to
50oC/min. The act iv at ion
energy of  crystal l izat ion for
each composi t ion was
calculated from an expression
relat ing 1og heating rare and
the reciprocal of the exothermic

composi t ions of  the glas ses
were signi f icant ly di f ferent
(p=0.05). The activation energy
values ranged from 6L.17 to
183.1 1 Kc aUmole. X-tay
diffraction of the heat treated
glasses showed the presence of
three dist inct  crystal l ine
phases, Gehleni te,  Anorthi te
and Fluorapat i te.  Di f ferent
rat i  os of  the se three ph ase s
were found in each of  the
c omposi t ions.

Purpose: "Research demands equipment
and technique: it also demands an inner
purpose. " John Ztman

S imulat ion of  Fluor id e
Diffusion: Dr. David Pink of
the Physics Department of St FX
has now joined our MRC
Biomaterials research group. A
recent col laborative study has
been undertaken in which a 3-
dimensional computer model of
a glass ionomer cement was
developed and studied using
the Monte Carlo method. The
objective of the study was to
calculate the the oret ic al  F-
diffusion and compare it with
in v i t ro F- di f fusion data
obtained previously (Abst#6 72
IADR 1988).  In the model
di f fusion coeff ic ients were
temperature-dependent and F-
moved randomly and were
removed when cros s in g the
unit cel l  boundary. F- dif fusing
from the glass began ro
contr ibute unambiguously to
the total diffusion when t = 2AA

simulat ion data showed
diffusion to be approximately
linear with 11/2 up to = | AVo loss
of F-.  Very good agreement
was ob taLned between 12
month tn vitro F-diffusion data
and the theoret ic al  model.
Extensions of  the model wi l l
enable a study of mechanisms
and predict ions of  F- r  e I  e as e
prof i lesfor synthesized glass
ion omer cement systerns
h avin g di f feren r  f lu or ide
concentrat ions.
(Cont on Page 11)
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(Cont from Page 10)
Cytotoxici ty Test: As part of
our MRC programme we have
previously reported a
l iposome-rleutral red in vitro
cyto-toxicity test (Howell et ol.,
1989, IADR). However, I{IH
3T3 f ibroblast  may be an
in appr opr i  ate c e 11 l ine in
cytotoxicity testing. In a recent
study Dr. Foong and colleagues
have compared the use of t{IH
3T3 and L929 fibroblast cell
l ines to evaluate the
cytotoxic i ty of  methacrylate
monomers [Methyl MA (MMA),
Butyl MA (BMA), Ethyl MA
(BEMA) and Lauryl MA (LMA)I;
phthalate esters Idiethylhexyl
phthalate (DEHP),  Diburyl
phthalate (DBP); butyl  benzyl
phthalate (BBP)l  and diburyl
sebacate (DBS). The
concentration effect of liposorne
e ntrapped c ompounds on the
neutral red (l-iR) content of
either type of f ibroblast cells
was measured spectropho-
tornetrically. Ten-fold dilutions
of l iposome entrapped
compounds incorporated in
cul ture media gave six
concentrat ions (n=6) of 10 mM
to 0.1 pM for each compound.
Liposome entrapped diburyl rin
diacetate (DB TD) was rhe
positive control. IrIo difference
was seen between neg at ive
controls (COit{T): DMEM, PBS and
"empty" l iposomes (p=0"380).
NR absorbance at  a l l  tesr
sample concentrat ions was less
toxic then the posit ive control.

There was no signi f icant
di f ferenc e between the
sensitivity of }IIH 3T3 or L929
f ibroblast  c eI ls wi th al l
compounds tested. I t  was
possible to conclude that I{IH
3T3 and L929 fibroblast exhibit
sirni lar sen sit ivity u sin g our
l iposome-neutral red in vitro
cytotoxicity test.
Biocompat ib i l i ty :
Dr. Barbara Harsanyi together
with MRC group colleagues has
been evaluating tissue reaction
to denture soft  polymer-gels
containing dibutyl  phthalate
(DBP). Four subcutaneous (SC)
implant sites in the backs of
each guinea pig (n=6) wsre
used. Three si tes were
implanted with ei ther rhe
ne gat ive,  test  or  posi t ive
control (PC) polymer discs (4
mm dia.  2 mm thick)"  The
fourth site contain no implants
(sham operated).  Specimens
were produced by blending
polymer with ethanol (EtOH),
which was evaporated at 37 oC,
24 hrs prior to implantat ion.
DBP or dibutyl  t in diacerare
were incorporated into the test
and PC soft  polymer-gels
respect ively.  Control  polymer
discs (PD) conrained no
plast i  crzer. Animals were
ki l led sev en day s af ter
implantat ion.  The gross and
microscopic t issue react ions at
each i rnplant s i te were
ev alu ated.
(Cont on Page LZ)
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(Cont f rom Page 11)
Ir{o significant differences were
observed between the groups
in inf lammation of  remote
dermis,  S C t issue or muscle.
Posi t ive controls produced a
s ev sre per i  - implant react ion
with e xtensive necrosis and
acute inflammation. Test and
PD showed a les s intense
reaction with less necrosis and
an inf i l t rate predominant ly
composed of  macrophages.
Sham operated si tes showed
mainly f ibrous repair  wi th
much less inflammation. Peri-
implant inflammatory intensity
associated with test and PD was
significantly different (P<0.01 ,
RIDIT analysis) from PC or
sham operated sites.
Ptast ic izer Eff ic iency:  In
our Biomater ia ls Programme
Grant research we have
previously reported quali tat ive
and quant i tat ive plast i  c izer
leachability frorn 8 commercial
soft polymer materials. Data
shows dibutyl sebacate to have
the lowest leachabi l i ty
compared to other plast icizers.
The object ive of  the presenr
study was to determine the
glass t ransi t ion temperature
(Tg) of  8 commercial  sof t
polymer-gel  denture l ip ing
mater ia ls as wel l  as
unplastic ized homopolymers of
ethyl and methyl methacrylate,
and to establish the efficiency
of plas ttctzet constituents. The
commercial  rnater ia ls studied

were 10 0Vo poly(eythyl
methacrylate) or c opolymers
w i th 1 -21 Vo methyl
methacrylate. Specimens were
made and aged for 24 h. A
l iquid ni t rogen cooled
Thermomechanical  Analy zer
was used to determine the Tg's.
The values for the commercial
materials ranged from - 13,16 t
1.93 to -26.23 f  I .280C. The
Tg's for  the homopolymers
were PMMA 1 14.3 oC, and
PEMA 67.9 O C. The
effectiveness of the plasticizers
was determined based upon
known polymer compositions of
the c ommercial  polymers
determined previously.  A
Student-Newman-Keuls rank
order test separated data into 5
groups (p= 0.01). We were able
to establish that to reduce the
Tg of  a PEMA/PMMA
c opolymer by 1 00o C rhe
following amounts of plasticizer
would be required: DBS 28.4Vo,
DBP 36.9Va, BPBG 44.6Va, BBP
51.0Vo, BB 56.17o and BS 56.6Vo.
It was concluded thar DBS was
the mos t efficient plasri cizer ,
while BB and BS were the least
eff icient.
Soft  Polyrners:  In our MRC
Biomater ia ls Programme Grant
research we have been aiming
to develop low glass transit ion
temperature (Tg) polymers. A
unique ro om temperature
suspension photopolymeri  za-
t ion method has been
developed. (Cont Page 13)
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This method has been used t0
s ynthe size s of t  meth acryl  ate
polymers. In this technique 6Vo
gelatin s olution is s tirred at
504-724 rpm, together with a
constant Vo(wlw) of
camphorquinone, I{,N,3,5 -tetra-
methylani l ine and lauroyl
peroxide. A N2 gas purge is
made pr ior  to inc orporat ing
ethyl and lauryl methacrylate
monomers and at  intervals
during reaction. The chemical
composi t ion of  the resul t ing
polymer was deterrnined by
pyro1ysislGc. A 50-78Vo yield
of polymer beads was obtained
al l  <149p m with 23-48Vo
< 5 3 prn. The copotrymer beads
were blended with EIOH and
DBP/BPBG plasticrzer combin-
ations using v arious rat ios to
form polymer-gels.  Copoly-
mers of  lauryl  methacrylate
and ethyl  methacrylate were
found to have Tg's of between
2,L.77 and 67.9oC. Tg's of
plast i  crzed copolymers range d
from -44.2 + 1.35 to -9.9 +
1.02"C. With lLVo plast ic izer
present i t  was found that
increasing lauryl  methacrylate
from 10-20Va in the copolymer
lowered Tg by 5.64oC. A Tg of
21oC was obtained using 22Vo
less plast ic lzer for  an
exper imental  l }Vo lauryl
mettracrylate l90Vo ethyl
methacrylate polymer com-
pared to a commercial material"

Root-  C anal  Res earch: An
ul tr  a- s onic me th od i  s o f ten
used to obtain " f lared " root-
canal preparations. An in vitro
research study by Ken
Zakariasen and colleagues has
compared canals prepared by a
modif ied sonic technique
versus preparations carried out
using hand files" 48 Endodontic
practice blocks were accessed
and randorni zed into 4 groups
and treated u sing dif ferent
instrumentat ion" Thre e
examiners evaluated the i  n
vitro root canals (random blind
design) for apical
t ransportat ion,  ledging and
formation of an "hour glass "
canal shape. l{o sig. difference
(p = .05) was found amongst
the groups and none of the four
techniques demonstrated
problems with regard to these
cr i ter ia.  However,  ' /  of  12
c an al  s prep ared by K-f i les
exhibited canal blockage with
fi l ings which did not occur in
the other 3 groups. Under the
condi t ions of  th is srudy, rhe
rnodi f ied s onic technique is
comparable to step-back fi l ing
with regard to f requency of
apic al  t ransportat ion,  ledging
and "hour-glass" canal
distort ion, al l  techniques being
acc ep table for  the s e cr i  ter i  a.
However, i t  was observed that
the modif ied sonic rechnique
was the most rapid and easiest
to accomplish.

(Cont on Page 11)
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C orrosion B ehaviour of
Endodont ic Device:  El l iot t
Sutow has been working with
Sheldon Best and colleagues to
ev aluate a new device for
obturation of root canals. The
devic e is c ompo sed of  a
stainless steel shaft encased in
gutta perch a. The al lov
compares with Type 302
stainless steel ,  but  has Mo
(0.8Vo max) added for corrosion
resistance. The stainless steel
shaft remains in the root canal
following normal tooth restora-
t ion. In the absence of an
apical  seal ,  to the root,
corrosion of  the shaft  is
potentially a biocompatibil i ty
problem since stainless steel is
susceptible to crevice corrosion.
Also,  migrat ion of  any sol id
corrosion products can stain
tissue. It was the objective of
this study to evaluate the i n
v itro corrosion behaviour of the
shaft under simulated physio-
logic conditions. After removal
of the gu tta percha, the shaft
was subjected to two corrosion
tests in A.9Vo phosphate-
buffered sal ine solut ion
(pH=7 .2),  at  37 oC. Test 1:
placement of a shaft (n= 15) in
prepared endodont ic pract ice
plast ic blocks,  wi th no seal
provided dur ing placement.
Test 2: mounting of a shaft
(n=15) in c lear resin and
f in ishing (600 gr i t  SiC)
longitudinally ro produce a flat
surface which was ptraced

against  a glass s lab. One
specimen was removed from
solut ion every two weeks,
giv ing a total  of  30 weeks
immersion. Specimens were
examined f  or  indicat ion s of
corrosion, using a l ight
microscope. Ne g at ive and
positive controls were iron and
Type 3 16 stainless steel wires,
respectively. Results for the
iron control showed early and
severe c orro s i  on,  wi  th the
presence of copious amounts of
rust. There was no evidence of
corrosion products or pitting of
the stainless steel control. For
Tests 1 and 2,  the shafts
showed no evidence of
c orrosion produc ts or pit t ing
along the tapered, spiral or
cyl indr ical  port ions.  I t  was
concluded that under stat ic,
occluded c ondit ions, the shaft
did not crevice corrode during
the period of testing.
Cl in ical  Research: Joey
B arron has been helping to
solve an electronic problem for
Dr's Zakariasen and Gerrow.
The measurement of pH levels
in v ivo is qui te a di f f icul t
procedure. A major problem is
electronic noise which can be
induc ed into the t ransducer
leads by patient movement. It
is thus important to rninimize
movement dur ing intraoral
plaque pH studies and, given
current pH transducer systems,
it is impractical to use an
(Cont on Page 15)
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epidemiologic approach in
which subjects go about their
norrnal activities. This problem
c an be reduc ed by eithor,
f i l ter in g or impedance
transforming. A study of the
effects of both filtering and
impedance transforming on pH
recordings when the patient
was sitting quietly 0r walking
was undertaken. Mult ip le
intraoral pH measurements for
the sarne patient wers made
using pH electrodes with either
pH electrometer or differential
circuits. 28 trials were run
with the following comparisons:
sitting vs. walking, filtered vs.
unf i l tered, and f ie ld ef fect
transistor (FET) vs. no FET.
Each trial involved 4..5 min. of
pH recording. This research
has shown that i f  wire
telemetry is to be used for
intraoral  g lass electrode pH
studies w here p at ie n t
movement is expec ted,
riltering, field effect transistors
or a combinat ion should be
considered.
Orthodont ics:  Post-adjusr-
ment disc omf ort  f rom
orthodontic appl iances is quite
common. Some reports have
indicated that mast i  eatory
function rnay ease discomfort.
Dr.  B i l l  Lobb and col leagues
have designed a research study
to deterrnine the di sc ornfort
patterns,  medicat ion use, and
effects of  chewing gum

fol lowin g orth odont ic adj  ust-
ments, as well  as whether a
sugarless, non-stick gum would
adhere to fixed appliances" 16
patients fitted with orthodontic
brackets were randomi zed
equally into control and gum-
chewing groups. A11 had
appliance adjustments 24 to 48
hrs .  pr i  or  to the s tudy .
Subjects were requested to
record discomfort levels on a
visual analogue scale every 15
min" for a 4 hr. period. During
hour two, the exper i rnental
group chewed gum continuous-
ly. All subjects also recorded
their  adjustment t ime, peak
di  sc omf ort  per iod and
medication use" A11 16 subjects
reported post*adjust .  d iscorTt-
fort, 15 out of 16 claimed the
maximum discomfort within 18
hrs . 2 out of 16 reported the
use of analgesics. These drugs
were taken at least 24 hrs.
prior to the study. The control
group showed no change in
disc omfort  level  dur ing hour
two. In the exper i rnental
group, 3 patients recorded less
discomfort when chewing, 2
recorded more discomfort, and
3 recorded no dif ference, the
"no difference" group having no
pain at  the beginning of  rhe
study ( i .e.  p0st-adjustment.
discomf ort  had peaked and
returned to " 0 " ) and rep ortin g
none 0n chewing. 7 of I
reported no adherence of gurn
to appliances. The init ial data
(Cont on Page 16)
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reported by th is group
indicates that post-adj ustment.
discomfort may occur frequent-
ly, peak relatively quickly, and
leads to infrequent analgesic
use. It would also appear that
gum chewing may have a
benef ic ia l  ro le f  or  s ome
patients as a coping strategy
and may be used without
adhering to appliances.

Post-S urgical  Infect ion:
The potential role of infection
in hemorrhage f  o l lowing
maxillofacial surgery (LeFort 1
Osteotomy),  has been
invest igated by Dr.  Precious
and colleagues. Potentially life-
threatening epistaxis occurred
dur ing 7 - I0 days fol lowing
LeFort  1 osteotomy in eight
p at ients al l  of  wh om
demonstrated the presence of
k lebsiel la microorganisms in
the oral-nasal  cul ture
specimens taken at the tirne of
bleeding. An investigation was
c onducted to determine the
presence of  k lebsiel la species,
ei ther wi th or wi thout
prophylact ic ant ib iot ic c over-
&ga, in 43 pat ients who
underwent correct ion of
dentofacial  deformity using
LeFort  1 osteotomy. Forty-
three consecut ive pat ients who
underwent at  least  LeFort  1
osteotomy were randomly
assigned to one of two groups:
Group L,  2I  pat ients,  received

pre-operat lve

penic i l l in G, 1,000,000 IU, iv.
and post-operative penicil l in G
500,000 IU iv., q6h for one day
then penicil l in V 600 mg. p.o.,
q6h to the tenth post-operative
day. Group 2, 22 patients who
received no antibiotic coverage.
Aerobic swabs were taken from
both the buccal  vest ibule
opposite the rnaxi l l  ary f irst
molar and the re gion of
superior meatus of the nose, 1
day pre-surgery and 2 and 10
days post-surgery.  Klebsiel la
species were not identified in
pre-operat ive specimens from
any of  the 43 pat ients.  f  n
Group 1,  k lebsiel la was
identified in 8 patients by the
tenth post-operative day " In
Group 2,  k lebsiel la was not
iden t i f ied. Comparing the
incidence of klebsiella presence
in the two groups using Fisher's
exact test ,  P=0.00 1 showing
strong evid.ence that the two
groups dif fer with respect to
identification of klebsiella. The
researchers were able to
c 0nclude that,  per ioperat ive
penicillin which is administered
intra operatively and f or ten
days post-surgery carr ies with
it  the r isk of development of
post-surgical  presence of
k lebsiel la species.  Since these
klebsiel la organisms have been
found in patients who have had
severe epistaxis fo l lowing
LeFort 1 osteotomy.

immedi ate
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Dentistry in the Year
2000?

We often try to consider what
will be the needs of dentistry
in the future. This wi l l
significantly affect the way in
which we educate our students"
Many of our first year class of
September 1990, could be
practicing dentistry in the year
2,050. One aspect which is
neglected when we airn to
proj  ect  changes in dental
treatment and procedures is
the the non-dental  research
which can impact upon
scientific of dentistry.
One such example is the use
gene-spl ic ing.  Recent ly U. S.
scientists have been given the
go-ahead to use gene- spl ic ing
for the first time to treat a
severe genet ic disease in
chi ldren that prevents their
bodies f rom making a key
enzy me.

An advisory committee of
the LI" S. I.iational Institutes of
Health, given the go-ahead for
the f i rst  t ransplant into
humans of genetical ly altered
cells for a therapeutic purpose.

The scient ists propose
removing a type of whire blood
cel l  f rom affected chi ldren,
insert ing a functioning human
gene and then returning the
cells to the patients. Scientists
have conducted human genetic
engineer ing on a handful  of
pat ients,  but  not f  or  a
therapeutic purp os e.

Researchers have marked blood
cells by inserting a gene from a
mouso virus into them in order
to track them in t tre body.
Genet ic engineer ing,  which
unt i l  only recent ly was the
stuff of science fiction, is now
slowly changing the face of
farrning, medical health care
and who knows, one day
dent istry?
Dire predict ions that f iddl ing
with genes inside l iv ing
organisms would lead to
ec olo gic al  d is asters or even
worse Nazi- l ike at tempts to
alter human beings, the result
so far has only been a growing
number of  c ommercial
products.
To -date v ery l i t t le g enet ic
engineer ing has been per-
formed 0n humars, however, it
is now under-way.

Genet ic en gineer in g i  s
creating new ways to develop
drugs and new ways to test
them in cu stom-tai l  ored
laboratory animals. The genes
of plants, animals and bacteria
are no w ro ut inel"y spl i  c ed
together in laboratories around
the world. Who knows what
the fu ture h as
dent istry?

in store for

Not Quite But Atmost
Charles Darwin wrote in 1844
after molp . tha.$. ten ygar$ o f
painstaking labour in rhe
gathering of rele vant facts "At
trast glearns of l ight have come
and I  am almost convinced".

--
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"4'f.-{tF1-l'['CO ";|.SSTSL/I8TSThe following 17 abstracts have
been submitted to the 1991
Acapulco IADR meeting. In
addition Crawford Bain has also
submitted an abstract bringing the
total to 18. Two further abstracts
have also been submitted to the
May 1991 Biomaterials meeting.

Subcutaneous Implantation of
Denture Soft Polymers. B.B.
HARSAI{YT,'W.C. FOOhTG, R.E.
HOWELL, P. HIDI, D.'VV'" JOI{ES.
Synthesis of Experimental , Ion
Leachable Glass Materials. \A.S.
RIZI(ALLA, D.Iry. JONES*, B{.
SUTOW and G.C. HALL.
Mechanical Properties of Three
Commercial Composite
Materials, D.'W. JOII{ES, G.C.
HALL. C. JOHNSON*, A. S.
RTZKALLA &8. J. SUTO'W.

Reducing Noise in Intraoral
Telemetry. J.R. BARRON*,
ZAI(ARIASEhI, J. D . GERROW,
HOLMES,K.A.reSEI{.

pH
K.L.
C.G.

The Effects
Radiat ion on
Enamel In
BORAN*, K.L.
J. PETERS

of COZ Laser
Smooth Surface

Vitro.  T.L.
ZAI{ARIASEI{ and

Corrosion Evaluation of an
Endodontic Filling Device. E.J.
SUTOW, K.L. Z*atrLasen, S.A.
BEST{' and D"W. JONES.

Orthodont ic Post-Adjustment
Discomfort Patterns and Gum-
Chewing. 'W,K. LOBB*, K.L.
ZAKARIASEI{, P.J. MCGRATH, K.
A. AKARIASEI.I, C.G. HOLMES
Comparing Canals Prepared by
a Moditied Sonic Technique and
Step-back Fil ing.
K"L.reSEi{,
and S.M. MACLEAiT{{€
Simulation of Fluoride Diffusion
from Glass Ionomer Cement,
D.A.PII{KI, D .W.JONIES,
'W.C"FOONG and B.E. QUIhII\I.(SI
Francis Xavier and
Mercury Suppre ssion By
Various Liquid Media. E.J.
SIJTOS/,'W.C. FOOI.{G,
A.S.RIZKALLA, D.W. JOI{ES and
hI.L. POWER*
The Potential Role of Infection
in Hernorrhage Following
LeFort 1 Osteomy,
D. PRECIOUS, R. GOODDAY, F.
SKITLSKY and C. Fffi,LD.
Abstracts Cont on page. 19
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Effects of Air Polishing on
Various Composite Resin
Systems. C.A. BAII{, M.E.
MADER and L.M. DE LOREY*
Effectiveness of Three Different
Pol ishing Methods on Dental
Casting Alloys. G. DOYLE*., E.
SUTOW, A. RIZKALLA and M.
GILLIS.
Comparison of an In vitro
Cytotoxicity Test {Jsing Two Cell
Lines. 'Iry.C. FOOI{G*, M.
CHIAROT, P. I'[DI, D.'W" JOi{ES,
and R.E. HOWELL.
White Light Synthesis of Low
Tg Methacrylate Polymers,
D.W.JOI{ES, G.C.HALL*,
E.J.SUTO'W, and D.R.F[II CI{EY



Efficiency of Plasticizers in
Lowering the Tg of
Methacrylate Polymersn
D.'W.JONES, G.C.I:[ALL,
E.J"SUTOIry*, & D.R"HILC}MY
Crystallization of Experimental
Glass Cement Forrning Systems.
A.S.RIZKALLA*, D.W.JONES,
H.W.KIhfCi E. A.P ay zant &
E.J.SUTOW

The following two papers have
been submitted to the LTth
meeting of the Society for
Biomaterials, Scottsdale,
Arizona, May 1-5th 1991.

Setting Rigidity of Experirnental
Glass Polyalkenoate Cements.
D.'W. JOI{ES*, A. S. RIZKALLA,
J. D$nmRo E. J. SUTOWand G, C.
HALL
Influence of Cornposition of
Methacrylate Copolymers on
Mechanical Properties.
J. A. JOt{hlSOl{*s, and D. 'W.
JOI\IES.
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The Search for Knowledge
"Teaching, research, and public
service wi l l  be devoloped as
expressions of a single, unifying
purpose, the search for and
application of knowledge "
I t i i ls  Hasselmo, President
University of Minnesota.

Progress
Behold the Turtle. He
progress only when he
his neck out. - James B.

rnakes
sticks
Conant.

$S.36 mi l l ion Request.
Our Faculty have started the
new decade well in terrns of
grant applications to federal
agencies. A Development grant ----/application has been submitted
to MRC f  or  our new
microbiologist faculty rnember
Dr. Haroun Shah who will be
joining us next July. Dr. Amid
Ismai l  has subrni t ted his
renewal grant to hII{RDP. The
MRC Biornaterials Programme
Grant renewal makes up this
excellent trilogy of applicatiorls.
The total funding requested for
these three programmes is
$3.36 million. The arrival of Dr.
Shah wi l l  round out our
re search bas e n prov idin g us :r
with a well balanced research
programme.

I ' lurphg"s Larrs
of  Researcfr

16) The day you sclve the
problem you read the same
result in a journal.

17) Researchers only see things
with clarity when they are
reviewing other scientists
work.
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