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Missed Opportuni ty! .
The exci t ing announcement on
November 30th 1919 of  a
feasibil i ty study for a 150 rnil l ion
dollar project between TUhiS and
D alhou sie c ould have been the
rnost excitittg news for the I990's.
The project would have provided
a new location for TUI{S adjacent
to the Dalhousie campus which
w ould have al lowed incre as ed
opportunity for collaboration. T h e
establ ishment in March 1984 of a
Bio-Medical-Engineer ing Inst i tute
joint ly between the Facul t ies of
Medicine and Dent istry at
DALHOUSIE UI{IVERSITY and the
TECHMCAL LII{IVERSITY of I{OVA
SCOTIA provides us wi th an
excel lent  cooperat ive opportuni ty.
The development of  a v iable
B iomedical  Engineer ing Inst i tute
with a specific location close to the
Facul t ies of  Medicine, Dent istry
and hospi ta ls would fur ther
enhance and st imulate the
development of a "Crit ical Mass" of
varied educational and research
capabilities. The Division of Dental
Biomaterials Science in the Faculty

of  Dent istry strongly support  the
proposal  to establ ish the B io-
Medical  Inst i tute on a locat ion
close to Dalhousie.  Our strong
biomater ia ls research programme
provides a sound base for the
Biomedical  Engineer ing Ins t i tute.
In addit ion as reported elsewhere
in this edit ion of Dental Research
I.{ews we have strong research and
interest  in the use of  laser
technology for c l in ic al  appl ic a t -
ions.  The establ ishment of  a
faci l i ty  for  the Inst i tute would
broaden the base of  b iomedic al
engineer ing research at  both
Dalhousie Universi ty and TUi\ lS
and would fur ther enhanc e th e
opportuni t ies for  cooperat ion
among academic uni ts,  &s wel l  as
with other outside inst i tut ior ls.

The subject  area of
biomater ia ls is c lear ly central  to
any 'Biomedical  Engineer ing'
act iv i ty s ince al l  prosthese s,
devices and biornedical
instrumentat ion make use of
mater ia ls which contact  the bodv
t issues.
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The Impact of Cornputers
on Research

Scientists and engineers have
in the past provided much of
the st i rnulus f  or  improving
cornputers and comput ing
tec hniques. However,  a
dramatic shift in the relative
cost and power of information
processing technologies have
now started to make startl ing
chan ges in the pace and
development of research.

As researchers we now have
inexpensive versat i le personal
computers avai lable.  Across
Dalhousie Universi ty campus
most researchers have far more
powerful systerns avai lable to
them than 1 or 5 years ago.
Researchers f rorn al l  f ie lds-
arts,  science and engineer ing
routinely use computers to gain
access to nat ional  and
internat ional  networks.  The
advantages for scient i f ic
research are already apparent
however, the future potential is
far greater.

In the next few years,
tec hnology wi l l  produce
computers which are capable of
t r i l l ions of  operat ions per
second ( teraf lops).  Computer
networks wi l l  rout inely
transmit  b i l l ions of  b i ts per
second, and storage capaci ty
wi l l  expand many thousand-
fold. Technology which
current ly exists in the
computer field wil l be able to

sustain the rate of advance for
some years to c ome. For
example photonic researchers,
have already produced
microscopic lasers wi th
switching t imes measured in
femtoseconds (10-15),  th is is
thousands of t imes faster than
today's best electronic devices.

Dick Hamming a computer
scient ist  at  the Naval  Post
Graduate School ,  Monterey,
Cali fornia, noted in the 1960s
that the purpose of computing
is not numbers,  but  insight.
Current developments in
computer technology have
exci t ing i rnpl i  cat ions for
supply ing those insights.
Developments wi l l  enable new
appl icat ions of  comput ing in
every f ie ld of  research,
including more precise models
of physical  systems, better
design of  b iomater ia ls and
drugs, expanded access to
scient i f ic  databases, control  of
remote c l in ical  and laboratory
instrurnentat ioo,  and signi f ican t
support  for increased
col laborat ion among dis tan t
researchers across Canada, the
US and around the world.

The D en tal Research
Development Off ice aims to
foster improvements in our
research and informat ion-
processing infrastructure.
The Facul ty Comput ing
Planning and Development

(Cont inued on page 3)

1
-Page



(Cont inued frorn page 2)
Committee have just developed
new procedural  guide- l ines.
The RDO strongly supports the
ini t iat ive which has the
potent ia l  to s igni f icant ly
enhance the ef f ic iency and
level of research within our
facul ty.

We need to deYelop an
effect ive c omput ing strategy
for the Facul ty of  Dent istry.
The RDO strongly supports the
development of  both new
c omput in g and networkin g
technology and the human
res ources to u se them
effectively. Faculty and staff
members wil l need to be able
to operate these systems "
Nat ional  and internat ional
res earch and educat ional
networks wil l  become a major
factor in the second half of the
1990's.  Only by developing a
comput ing and informat ion
infrastructure and the capacity
of faculty and staff to operate
it can the Faculty of Dentistry
and Dalhousie Universi ty hope
to be competit ive as a creators
and users of  scient i f ic
knowledge as we approach the
year 2,000.

Scient i f ic  Studies
"A wri ter  in so respectable
and learned a publication as
the Internet ional  Journal  of
Ethics has cal led upon us to
follow science in our quest for

the good life, and the fact that
he is a phi losopher suggests
that the cult  of scientisrn has
found members in the most
unl ikely places" For i t  must
be clear that though we can
and should use science to
achieve social  improvement,
we cannot fo l low i t  to th is
dest inat ion.  The reason is
that science does not te l l  us
wh ere to g o. Men mav
employ i t  for  good or evi l
purposes; but i t  is  the men
that have the purposes, and
they do not learn them from
their  scient i f ic  studies " .

Robert M. Hutchinson

Science
"The r ise of  science is the
most important fact  of  mod-
ern l ife. No student should be
permit ted to complete hi  s
educat ion wi thout unders-
tandin g i t . Universi  t ies
should and must support  and
encourage scient i f ic  research.
From a scientif ic education we
may expect an understanding
of science. From scient i f ic
invest ig at ion we may ex pec t
scienti f ic knowledge" We are
confusing the issue and
demanding what we have no
r ight  to ask i f  we seek t0
learn from science the goals of
human l i fe and or organi  zed
societY 

Robert  M. Hutchinson
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trst WORLD ENDODOI{TICS
CONGRESS IN MEXICO CITY

An internat ional  meet ing
subt i t led:  Endodont ics World-
wide, Yesterd&y, Today and
Tomorrow, wil l be held from
January 24-27 th,  1990 in
Mexico City.

Three years ago, in April
1986, during the meeting of the
Foreign Affairs Committee of
the American Associat ion of
Endodont ics (AAE) in Boston,
United States,  many countr ies
were represented, and it was in
that place that delegates
mentioned the need to create
an international organi zation
foster ing a universal
development of  Endodont ics.
This idea came through when
the International Federation of
Endodont ic Associat ion ( IFEA)
was formed. The member
countr ies of  IFEA: are,
Argent ina,  Canadan Spain,
Uni ted States,  Phi t ippines,
Franco, Israel ,  I ta ly,  Japai l ,
South Africa, and Mexico.

At the rneeting in Mexico world
renowned speakers,  f rom
member and non member
countr ies of  IFEA, wi l l  be
present lng the main
breakthrough advances and
developments in endodont ics
which have implications for the
general  pract ice of  dent istry.
This wi l l  involve c l in ical ,
biological and dental materials
res earch. The C on gres s wil l
provide an open forum for new

ideas in this important branch
of dentistry.

Canada as wel l  as
Dalhousie Universi ty wi l l  be
well  represented when Kenneth
Zakariasen makes presentations
on Thursday 25th J an u ary
ent i t led "U se of  S onic s in
Endodont ics" and again on
Friday 26th ent i t led "Use of
Lasers in Dentistry with Special
Emphasis on the Use of Lasers
in Endodont ic Therapy".  The
invitat ion to part icipate in this
internat ional  meet ing gives
recogni t ion to the research
being conducted in our Faculty
of Dentistry.
This First  World Endodon t ic
Congress of the IFEA, of AILAE,
and the Mexican Associat ion of
Endodont ists is a maj or eveot,
in the course of  which
dist inguished special ists f rom
the f ive Continents wil l  share
the latest  advances in
endodontic theory and prac tice.
Mexico Ci ty,  "The City of
Palaces, "  which is the largest
ci ty in the wor ld,  provides a
fantast ic set t ing for  the
Congress. Through such
meet ings as th is dent istry wi l l
be better prepared to meet the
challenges of the future.

HLGHPST GOAL
" Out yonder there was this
huge world,  which exists
independent ly of  us human
beings.. .  The mental  grasp of
th is extra-personal  wor ld
h overed bef ore me as th e
highest goal  . . . "  AIbert  Einstein.
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DENTAL SPIN DOCTORS
Drs. Barry Pass, John E. Aldrich,
together with Patricia Scallion
have had the following paper
accepted for publication in the
j  ournal :
Calcified Tissue International:
"  An Analysis of  Paramag-
net ic Centres in l r radiated
Dent ine Using Electron Spin
Resonance "
The ESR spectra produced in
i r radiated dent ine have been
studied by this research group
over a range of  incident
radiation energies from 50 kVp
to 25 MVp. The behaviour of
the dentine ESR signal srrengrh
is said to be similar ro rhar of
enamel as a function of the
energy of  the incidenr
radiat ion.  The magnitude of
the denttne ESR signals are,
however,  up to 10 t imes
smal ler  than the signals of
dental  en amel for  a giv en
radiation energy. The possible
contr ibut ions of  radiat ion
interaction coeff icients, cherrr-
ical  structure,  and crystal l i te
size to the differences in ESR
spectra are important factors.

The researc h group has
been s tudyin g the effec rs of
radiat ion on dental  enamel
because of the importance of
dental enamel as an indicator
of total radiation dose received
by an individual. They have
shown that doses to soft t issue
as low as 5 cGy can be
measured usin g the electron
spin resonance (ESR) signals as

a measure of the concentration
of radicals produced by
radiat ion in human dental
enamel" From a detailed study
of the dependence of rhe ES R
si  g nal  on incide nt  r  adi  at i  on
e ner gy, and a study of the
attenuat ion of  the radiat ion
actoss a tooth,  they have
developed a technique for
dist inguishing between radiar-
ion f rom diagnost ic procedures
(such as dental  radiograph s)
and th at  f rom hi  gh energ y
sources such as natural
background and nuclear
accidents. The resul ts
produced have also been
confirmed at other centres.

Al l  measuremen ts made
to date have been made on
teeth that have been lost in the
normal course of  dental
t re atme n t . Because of  the
desire to make measuremen ts
in v ivo,  the group have
recent ly concen trate d o n th e
design of ESR cavit ies that can
be used direct ly in the mou th .
In th is type of  measurement,
the proximity of a large mass of
dent ine so c lose to the enamel
could confuse the measur-
ement.  Consequent ly,  0
detai led study of  the
character ist ics of  the ES R
signals produced in dentine has
been undertAken "

The method involves
taking whole teeth,  obtained
from patients in the normal

(Cont inued on Page 6)
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(Cont inued from Page 5)
course of dental treatment- In
order to investigate the effect
of radiation on the ESR signal
produced in dent ine,  whole
teeth were irradiated such that
the bucc al  dental  enamel
received a dose of 5 GY over
the energy range 50 kVP to 25
MVp. Doses were calculated
using the interact ion
coefficients for dental enamel.
Samples were prepared for ESR
measurement by removal  of
the dental  enamel and
subsequent s low crushing of
the dent ine to the form of
coarse grains. ESR
measurements were made on
dentine in quartz tubes using a
Varian E-1098 ESR
spec trometer.

Signal  ampl i tudes were
deterrnined by taking a Peak-
to-peak measurement of  the
signal component at g = 2.042.
Interference by the signal at g
= 7.A05 was minimized by
uti l iz ing i ts apparentlY longer
s pin -  I  at t ice re al izat ion t ime
(T 1). Microwave power of 200
mw was used in order to
preferent ia l ly  saturate th is
unwanted, nonradiat ion-
dependent s ignal  .  This was
espec ia l ly  imp ortant for  the
weaker signals from dentine.

Deproteination of dentine
was carried out using a boiling
aqueous (80 7o) mixture of
ethylene diamine in a Soxhlet
extractor.  Chips of  dent ine,
contained in a paper th imble,

were replaced in the vapours of
the ethylene diamine for 2A-30
distillation cycles of 25 minutes
each. The samPle was then
rinsed with dist i led water, the
glassware cleaned, and the
sample replaced wi th th e
extractor. This exci t ing
research by B arry Pass of
Dentistry and John Aldrich of
the Cancer Treatmen t  and
Research Foundation of l*Iova
Scot ia,  c lear ly represents An
important c ontr ibu t ion to the
future use of  d iagnost ic
radiat ion in dentistry.

De-Iryst i fy
" I  th ink we real ly have a
responsibi l i ty  to de-mYst i fY
what we do. I f  the scienti f ic
community took that ser iouslY,
we'd have a much broader
array of opportunities to sPark
interest  in people about
SCiengg-ngf aS an OminoU S,

myster ious subject  that
separates scienti  sts from other
people, but an interesting toPic
that connects f ront iers of
knowledge with ev eryd aY
exper ience. "

Linda S. Wilson

"why?"
"To explain the phenomena in
the world of our experience, to
answer the quest ion "  whY? "

rather than only the ques t ion
"$y'hat?" is one of the foremost
objectives of empirical science " .

Carl Hempel & Paul OPpenheim
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BIOMEDICAL OPTICS
A top internat ional  meet ing
will take place from L4- 1 9th
January 1990, at Los Angeles,
California. The meeting is titled

BIOMEDICAL OPTICS'90
The major meeting will feature
the following areas of research.
A session on laser surgery: and
advanced characterrzat ioo,
therapeutics, and sYstems wil l
involve the following subjects:
Low Power Laser APPlications
for Laser Fusion and
Biost imulat ion;  Ur inary and
bil iary Laser Lithotripsy; Laser
in Dermatology and Plast ic
Surgery; Lasers in OrthoPedic
S urgery ; L as er Neuro s urgery;
and Lasers in Dentistry and
Engineering Aspects of Medical
Laser Systems
A further session on optic al
fibres in medicine, will include
the fol lowing: Adv ances in
Cardiovascular Laser Angio-
plasty;  Fibres in Inv asive
Treatments/Surgery;  Opt ical
Fibres and Sensors in Medical
Di  agnost ics;  Catheter-B ased
Medical  Diagnost ic s and
Imaging; and Laserthermia and
I.{ew PDT.
A further session on Tissue and
Cell Ch aracteri zatton and PDT
wil l  inc lude papers on the
fol lowing: Laser-Tissue
Interact ion;  B io i rnaging and
Two-Dimensional SpectroscoPY;
I.{ew Technologies in Cytometry
and Molecular Biolo gY:.
Photodynamic TheraPY:
Mechanism; and Time-Resolved

Laser SpectroscoPY in
Biochemi$try. A f  ur ther
session on Laser Eye Protection
Technology will include PaPers
dealing with: Eye Laser SafetY,
Eyesafe Lasers, and Laser EYe
Protect ion.

Lasers in Dent istrY
The session on lasers in
dentistry wil l  take place on
Thursday 18 January 1990.
The Faculty of Dentistry at
Dalhousie Universi ty is wel l
represented as can be seen
from the following Programme:

Effects of v arious lasers on
dental  photocured comPosite
resins,
H" Wi gdor,  R aven swood
Hospital Medical Ctr.

Heat effect of pulsed Er: YAG
laser radiation on human teeth,
R. Hibst ,  Inst i tut  f i i r
Lasertechnologien in der
Mediztn/Univ. Ulm (FRG); U.
Keller, D"D.S., Univ" of Ulm (FRG)

Holodent sy stem: a new

technique f  or  measurement
and storage of dental cast, H.
Ryden, Karol in ska In s t i tu te
(Sweden)

Temperature changes
acr0ss porcelain dur ing
mult ip le exposure COZ
lasing, J.  Barronr K.L.
T,akar iasen and L.  Peacocke,
Dalhousie Univ.  (Canada)

(continued on page 8)
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(continued from page 7)
Temperature changes
across CO2 lased dent ine
dur ing mult ip le exposures'
K.L. Zakariasen, J. Barroi lr
and T.L.  Boran, Dalhousie
UniY. (Canada)

Effect  of  low level  COe
laser radiat ion on the
inhibi t ion of  smooth
surface car ies ( in v i t ro
study),  T.L.  Boron, K.L.
Zalrar iasen, Dalhousie LJniv.
(Canada)

Ul t ras t ructural  c han ge s of
enamel and dentine fol lowing
Er: YAG laser radiat ion on
teeth,  U. Kel ler ,  Univ.  Ulm
(FRG); and R. Hibst, fnsdtut ftir
Lasertechnologien in der
MedizinUniv. Ulm (FRG)

Lasers in soft t i  s sue dental
surgery,  R.M. Pick,
Northwestern Univ.  Dental
School

Effects of COZ laser on dentinal
bonding, D.hf  .  Deder ich,  K.
Hinkelman, A. Albert,  and J.
Tulip, Univ. of Alberta (Canada)

Ablat ion of  car ies,  tooth
enamel,  and dent ine bY near
UV lasers,
O. Schoeniger and R.E.
Br inkman, Medizinisches
Laserzentrum Ltibeck GmbH
(FRG)

Effects on a pulsed l\td: YAG
laser on dental hard t is sues,
T.D. Myers, Univ. of Detroit

Drilling in human enamel and
dent ine wi th lasers:  a
comp arat ive study, E. Tasev,
G.P. Delactetaz, and L.H. Woeste,
Ecole Polytechnique Fdd6rale
de Lausanne (Switzerland)

Applications of the COZ laser
beam in dent istry,  I .  Melcer,
(France)

Mathematical model governing
laser treatment of human tooth,
B.S. Yilb&s, Z. Yilbas, E. Karakas,
M. Karatoy and A. Bilge, ErciYes
Univ. (Turkey)

The information provided for
the bio-optics meeting outl ines
the exci t ing develoPments
which have taken place during
the past ten years in the area
of biomedical optics. During
the I  ast  dec ade we h av e
observed very rapid progres s
in the use of optics and electro-
optics in medicine and biology.
Most of these are related to the
speedy progress in laser and in
fibre optic systems which are
adapted for medical use. f{ovel
endoscopic imaging techniques
have been developed for
diagnostic and laser theraPies.
Integrated laser and f ibre
systems can now del iver laser
energy into the bodY to cure
cancer, to treat heart disease, to
(continued on page 9)
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(continued from page 8)
"weld" blood vessels, and to
shatter gal lb ladder s tones.
These opt ical  and electro-
optical techniques are having a
profound impact on many
medic al  d i  scipl ines suc h as
cardiology, gastroenterology,
opthalmolgy,  gynaecology,
urology, orthopedics,  bron-
ch olo gy,  neurosurgery,  and
cancer therapy, we are
fortunate that Dalhousie is now
pioneering research in the use
of lasers in dentistry.

The field of biomedical oprics is
interdisciplinary by nature. It
requires a strong col laboration
among physic ians, sciont ists,
and engineers,  and close
contact  amon g the users of
equlpment and the
manufacturers who develop
this equipment. For the past
six years SPIE has organized a
series of conferences aimed at

promoting interaction between
research scient ists and
phy sic ians so that they c an
discuss their clinical results. At
these conferences var ious
discipl ines can make a
concerted effort to
communicate with each other,
learn from each other, and
col laborate wi th each other.
The 1990 Biomedical  Opt ics
meeting wil l  have more than
250 papers.

Get- the , PiStU,fe
" Research is part  of  a
cumulat ive process in which
knowledge is added ro the
existing knowledge base. 'When

describing research, it may be
useful to think of the analogy
of a, jig-saw puzzle: each new
piece is f itted into rhe whole,
unti l all the pieces are found
and the picture is c lear ly
exhibi ted " .

Makrides &,. Richman
Personal ized

With the new sraze to produce personalized car number plates in Nova Scotia, the Research
Development Office have come up with a suggestion for a Faculty of Dentistry number
plate which you may wish to make use of for your new pre GST car.
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