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CAD/GAM and

Beyond:

An Interview with
Dr. Francois Duret

By Dr. George Freedman

hen can we expect
to see the Duret

w system of CAD/

CAM in the United States and
what is the name going to be
for the American market?

The system will arrive on
the market this year. Although
I almost hesitate to say, it will
be called the Duret System
CAD/CAM.

How long does it take to
make a crown with the Duret
system?

Approximately one hour,
from the time that you take the
impression with the CCD, that
is the “video impression,” to the
time that you are ready to ce-
ment the crown onto the tooth.
We are also working on amethod
for fabricating partial dentures
with the CAD/CAM along the
same principles and lines of
thought we have used for crown
fabrication.

If you were a dentist, and
didn't know anything about
the CAD/CAM, what would
you like to know?

My first question would be:
What does your machine do,
what is its function? I would
have to compare it to other
systems on the market. The
Duret system is a true design |
system where the computer |
helps to design by means of a
number of tools. The computer
creates both the internal sur-
face, or the inlay surface, and
the occlusal surface in the fash-
ion similar to the way the labo- |
ratory would create an occlusal |
surface for a restoration.

My second question would
be: What materials can your
system work with? Our system
can work with titanium, with
Dicor, with resin materials along
with any material available in
dentistry. The Duret system
can do inlays, onlays, full
crowns, and three unit bridges
and all are complete with the
occlusal surface in an anatomic
relationship with the opposing
arch.

Which part of the dental
profession will be most likely
to want to begin using the
CAD/CAM at this time?

Certainly group practices,
specialists such as prosthodon-
dists, and general dentists who
do a large amount of restorative
crown and bridge type dentistry
in their practices. Much of the

i information about CAD/CAM

systems is conjectural and
much of it is inaccurate. [ have
tried to present the CAD/CAM

| system toyou asitis withall its

advantages and its problems.
The CAD/CAM system is func-
tional, and today we are at the
point where it can be utilized in
dentistry. This technology was
held back by the mechanical
problems that were encoun-
tered, but the problems and the
criticisms helped us to create a

| better and more complete unit.

We are perhaps asking too
much when we ask dentists,
especially those with less expe-
riencein occlusion and restora-
tion, to compare CAD/CAM
systems and to evaluate them.
You really need quite a bit of
background in occlusal theory,

What kind of precision can
be expected from the CAD/

CAMs on the market today or |

those that will be out in the
near future?

between the systems that are
out on the market today, and
the systems that are not. For

cision). The ones that are not
on the market we cannot, of
course, evaluate atall. Whatwe
would call precision is really a
scientific study that is repeated
over and over by observers who
are not biased. I came to the
University of Southern Califor-
nia with the advantages that it
offered, and of course, the exi-
gencies that it required of me
with, literally, a machine in my

dental technology, and comput-
ers in order to evaluaic the
systems fairly. However, you
donotnecessarily need all these
skills simply to use the system.
The use of the system is not
predicated upon understand-

ing all the technology that goes |
into it. For example, it is not | |

necessary to understand com-
puter design and physics the-
ory in order to use a word proc-
essor. Itis alsounfair to expect |
somebody to understand the
thoughts behind a CAD/CAM
system from a number of ques-
tions that are answered over
the phone. And it is really only
with practice and with actual
utilization of the system that
one can truly understand it and
become familiar with it.

| cannot really rush it. It has to

hands. It had to work well

I cont'd on pg. 32
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because at that time it was
placed in the hands of people
who could judge it accurately
and fairly. The precision that
we are talking about today is
between 50 and 80 microns in
dentistry, not higher or lower at
this time. The CAD/CAM is
thus well in the range of the

best crown and bridge toler-
ances that have been estab-
lished in the course of dentistry
| over the last few years.
| For example, Dr. Jack
Preston required that we test 50
models for crowns to see the
| relative precision of the instru-
| ment. These are the measures

of precision that we have to
consider. We have always stated
the precision as closely and
accurately as we could deter-
mineit. Atthe ADAin Washing-
ton, we stated that it was ap-
proximately 200 microns.
Today, | can say with great
confidence that we are at ap-
proximately 100 microns, and
within three months we shallbe

within 50 to 80 microns of ac- |
curacy. Science unfortunately
goes slowly at times, and we

go at its own pace.

Is there any way for the
average dentist who doesn’t
have the means at his dis-
posal to examine or to test
these tolerances to be able to

We have to differentiate ||

those that are, we can establish |
the precision (or estimated pre- |

fairly evaluate the relative
accuracy of the various sys-
tems available on the mar-
ket?

Yes. This is an important
| question andit can be answered
to everybody's satisfaction. We
take cylinders in the usual way
for studies of this nature, and
we prepare them to a certain
| shape and a normal way for
crown preparation. Then the

CAD portion of obtaining the
image is accomplished. Subse-
quently the CAM portion. or
| making the restoration, is done
and thereupon the restoration
is fitted on to the cylinder again.
The restoration is replaced on
the original preparation, and
thereby the precision of the
| system and its accuracy can be
|verified and measured. The

'ultimate test of precision will be
| by the dentist in his own office
who will verify how closely the
restoration fits his own prepa-
rations.
Another way of considering
itis tolook atwhat the scientific
|literature says about precision
|and accuracy and how to evalu-
Iate it. Over the past five or six
|years I've been reading a lot of
articles on what’s happening
with CAD/CAM and who's doing
|what. The articles are very inter-
|esting, even if some of them
| |seem to lack certain informa-
tion. Today the dentist really
| Ineeds somebody other than the
inventors and the developers of
these systems to comment upon
the utilization and the efficacy
of these machines. And these
people should not be chosen by
|those of us who are near the
development of this new tech-
nology. I would suggest at this
|t1me the formation of an inter-
national commission composed
of people, such as Miller, Ron
Goldstein, Gerald Mc
Laughlin,Peter Sherer. just to
name several. I would also
suggest Jack Preston from USC
and Gordon Christensen. These
people are all very competent
and very able to understand the
ideas and the needs that are
involved in a CAD/CAM unit.
| This group could possibly
observe the fabrication of resto-
rations with the various sys-
temsin a laboratory, or prefera-
bly, in a dental office from be-
ginning to end so that no ques-
tion can arise scientifically as to
|the accuracy and the nature of
the system. Thus, it can be
established how precise and
accurate the systems are and
|whether the systems live up to
their claims of accuracy that
|they publish and advertise.




Fig. 1 CAD/CAM-produced crown {occlusal surface).

Fiz. 2 Laser imaging is the first step in fabricating a

crown using CAD/CAM.

|Then, by evaluating the ent
procedure and the fit and so o,
they could provide an overall
clinical evaluation of the value
of such a system to the dentist.
Certain general dentists who
are familiar with the business
|and other aspects of the dental
office could also form part of
this group in order to evaluate
the monetary impact of such a
|system in the dental office.

What would you say is the
most difficult part of a resto-
ration to recreate?

There is no question that
the most difficult part of the
restoration to recreate well is
the occlusal surface. This is the
surface that has to interact with
the opposing dentition, and it

must be in harmony and in
balance, and must be functional
in terms of biting. Further-
more, we have developed an
electronic articulator which
allows the operator to register
f:he occlusal movements of the
Jjaws and will permit the dentist
to recreate the necessary sur-
faces and planes in the occlusal
shape of the tooth. All the
possible movements and excur-
slons are integrated in the oc-
clusal finished surface in the
Duret crown or onlay. In effect,

you can integrate the dynamic

occlusal movements in the jaws

onto the ideally designed oc-

:ilusal surface of the restora-
on.

Pk pma s ocStoTative
materials that can be used
with the Duret CAD/CAM
system applicable to dental
restorations?

First of all, you can utilize
some of the traditional materi-
als such as titanium, Dicor and,
of course, all types of resins in
this type of restoration. Of the
new materials, a very important
one is Aristé, and this is impor-
tant in that it is the first archi-
tecturally designed material in
the dental profession. Aristeé,
which is manufactured by Spad,
opens up a new classification in
the dental lexicon. Today, we
are learning about and teach-
ing materials in dentistry in
terms of their composition. To-
morrow we will have to discuss
them in terms of composition
and structure. You will have to
discuss materials that are
homogeneous and isotropicand Ppart coloration to the resto-
other materials that are hetero- Tation? Is it going to be like

geneous and non-isotropic. Dicor, where all the colora-

isté i i tion is on the external surface
Aristé is the first material that e Tl sali ol

falis into the heterogeneous and Bon?
- ic class. This is a 1
e o This is a subject where you

oncept in the field of den-
i i may want to consult Dr. Jerry

tal materials. If you are casting :
McLaughlin of Rocky Point, New
e York. One of the areas where

ral orientation of the
the structu we have been working together

maie 0300 gl aouE o has been the mass coloration

CAD/CAM system and youare ;
tingi ed techniquewhereby, throughthe
cutiing nipan a reacyprepar use of laser technology, we can

block, you canrespect the struc-
i i ia]. impart a color into the restora-
SN oA tion. Exposing the tooth to

particular rays would begin a
reaction which would create a
color change in the place where
the ray is focused. This could
be a very interesting process.
The main questions are where
to color and how much to color.

CAD/CAM AND BEYON

How can the dentist im-

cont'd on pg. 37

Fig. 3 Dr. Francois Duret with Dr. George Freedman.

Will this be a bidirectional
or a unidirectional system?

Don't forget that the com-
puter knows exactly where the
color should arrive. It can cal-
culate the exact ray thatis going
to expose the restorative mate-
rial to the exact point that is
required for the exact color. The
technique will allow you to color
to a depth of one millimeter
within the restorative material.
This gives a very natural color
that comes from underneath,
rather than just on the surface.
I have developed a spectral col-
orimeter which can measure the
degree and type of coloration
within a tooth to a very precise
point. Thus we have a complete
system including the CAD/
CAM, the spectral colorimeter,
and the material itself that is
sensitive to the coloration proc-
ess. This can be called a com-

| plete or global system.



When we are talking abou
the CAD/CAM, are we talking

about a completely automated |

system?
We are talking about a sys-
tem that is mostly automated,

but you cannot really speak of

complete automation when we
are dealing with a clinical crown.
This would relegate the profes-
sion to the position of a robot

that acts without thinking. 1f ||

you read my articles around
1985, you will find that I sin-
cerely believed that man can be

replaced by the automatic or
automated CAD/CAM system.
Today, 1 am 100 percent con-
vinced of the exact opposite. In
developing the CAD/CAM, we
have automated many of the
functions that do not require
thinking. For example, you
almost never have to use the
keyboard. The menu gives you
five options, among which are
the completely automated
choices. These can give you a
completed crown without any
intervention. More often you
would utilize the menu that’s
entitled corrections, where you
make minor changes to the
restoration to make it just so,
justalittle bit better, in terms of

ID cont'd from pg. 33

fit and shape,
| But this represents to me
the antithesis of the clinical
function of the dentist. The
questions that remain are: Have
we chosen a good occlusal the-
ory? Have we positioned the
cusps right? Have we posi-
| tioned the contacts correctly?

The manual intervention into ‘
the design process adds only
five minutes to the entire proce-
dure. It is certain that the pa-
tient will want a dentist to put
this extra five minutes in, in
order to make a great difference
in a restoration that may last a
lifetime. Inshort, we would like
to automate or computerize
many of the repetitive functions

in dentistry, but we do not want
to transform the dentist into a
“button pusher,” somebodywho
does not or cannot think, can-
not analyze, cannot function as
aprofessional, making decisions
for the benefit of his patients.

Soin other words, the den-
tist cannot be replaced by a

These are very important con-

machine?

No, absolutely not. You may
see for example that for the past
100 or 200 years we have had
refinements continuously on
articulators in order to repro-
duce the motions of the job.
But each time we have another
new articulator and still an-
other new articulator, and each

articulator is better than the

siderations when one looks at
the development and the early ‘
utilization of systems such as
the CAD/CAM. Many Ameri-
candentists alsowork ingroups,
and this is unlike dentistry else-
where in the world. The cost of
a CAD/CAM can and must be
amortized over the number of
units that it can fabricate.
Therefore, if you can share the
cost and amortize it over three

one before except that some of dentists all fabricating restora-
them are completely useless tions with a single CAD/CAM
from a practical point of view., the cost becomes much lower,

Do you think the CAD/
CAM will replace the dental
laboratory, or the dental tech-
nician?

No, of course not, but it may
change the role that they play to
a certain extent. In most cases,
the dentist will take the CCD or
image impression, and the CAM
or the manufacturing process
will be done entirely by the

| laboratory as it is done today,

but the laboratory will service a
number of dentists with a single
CAM unit and then will ship the
restorations directly to the
dentist for cementation. If the
laboratory is close to the dentist
and can courier the restoration
over to him, it's conceivable that,
within an hour after the image
was taken and transmitted, the
dentist can see the restoration
in his patient’s mouth. This, of
course, eliminates the need for
temporary restoration, among
other things. This system will
be a boon, not a problem, for
laboratories. I consider this to
be the way of the future. Of
course, there will be many
changes. There will be many
developments and improve-
ments. Butlam convinced that
this is a step in the right direc-
tion. And a good one at that.

What do you feel is the po-
tential of CAD/CAM systems
in the United States?

The North American poten-
tial of the CAD/CAM is
enormous. When you look at a
structure, first of all, you have
to remember that North Ameri-
can technology is very advanced.
Eighty percent ofthe CAD/CAM
is American in origin, although
theactualintegration of the unit
occurred mostly in France. The
potential among dentists in

| North America is very great

because one has to remember
that North American dentists
are much more informed and |
comfortable with computers
than dentists anywhere else in
the world. American dentists
are familiar with imaging and
electronic tools in general. |

much more affordable.

Do you foresee a single
| CAD/CAM unit in a city, ordo
| you foresee 25-50 percent oi:
' *he dentists in any area pos-

- sessing CAD/CAMSs and wora

SUrUCLs U1 reslorallorn, and, o
course, we have to know the
chemistry of the restorative
materials and the biochemistry
of their attachment. There hac
to be some “computer literacy’
in order to use the machinery
involved with the CAD/CAM
There will have to be some sor
of instruction in the use of the
CAD/CAM. There are numer:
ous buttons to push and you
have to know which are appro:
priate. Like the electron micro:
scope or the computer, this i
easily learned, but you have tc
go through a stage of learning
which options you need to util
ize to maximize the benefit o
the CAD/CAM. What I woulc
suggest is to spend approxi:
mately a week learning the
apparatus while being assistec
by someone experienced in the
use of the CAD/CAM and tak

‘ ing with them at some point ing notes.

in the near future?

‘ There are two ways to look |

I
Will the company market:

attheintegration of CAD/CAMs ng the CAD/CAM set ug

courses for this purpose?

an article in 1983 about two Even though these courses
possible modes of utilizatiori. night be set up by the com-
One was the integration of the >any, I have to insist that they
CAD/CAM into an individual- be presided over by profession:
ized or single dental practice of als, dentists, and computer
one or more practitioners. The professionals familiar with the
other was the development of useofthe system. Furthermore
the CAD/CAM within a single this instruction should take

H into the dental practice. [ wrots
|

centralized location such as
university, which would a].lo‘a
dentists to pick up the images
in their offices without havin,
the design unit, the unit tha%

place in a university setting
We want to keep this type of
instruction within the profes-
sion and not in the industrial
sector.

tion, in their office. This elec How have you felt about
tronic can be transmitted by the research time that you've
phone lines by modem to th% put into CAD/CAM?

central location. But [ don’ Researchers always have
think that the second or cen- their doubts, and I've certainly
tralized concept will prevail. Too had my share. It's particularly
many users might create a difficult when one has to make

problem. To go back, I don't & choice between spending a

actually prepares the restoraj

really see the practicality of this
or the affordability in having
the CAD/CAM in a single den-
tist office. But when you have
three or more dentists utilizing
it, then the cost becomes imme-
diately justifiable. In short, I
really can foresee the entire
system within a single office as
the general rule.

What should a general den-
tist know about CAD/CAM
today?

When I was teaching CAD/
CAM in France we gave the

necessary scientific back-
ground, but what interested the
average dentist the most was
the clinical and the practical

aspects of the procedure. The'

dentist has to know how the
apparatus works: what makes
the camera work, what makes‘
the computer image capturing‘
part work, how the lathe con-

Sunday with one's family and
working on some material,
making sure that one has un-
derstood what someone else has
written or said. But when one
can see and cooperate with other
professionals in making a sys-
tem of this nature, the rewards
are very satisfying.

What do you see in the fu-
ture of dentistry?

I think the future of den-
tistry will see a decrease in the
biological sciences and an in-
crease in the physics and the
mathematics that are applied
to our field. I began my study of
dentistry in physiology and then
went on to biological, physical
chemistry and in the process
became a biochemist. In other
words, in order to explain the
physical properties of biology,
we had to become biochemists.
:I‘hen when I began my masters



| PAYslAlll UL DIOCHCIINSU Y, all LILE
physical attributes were ex-
plained in terms of bioche mis-
try. I had to become a chemist
to explain the phenomena of
biology. (Incidentally, my mas-
ters thesis was on the electro-
phoresis of saliva.) Then, in a
manner of speaking, I had gone
fromstudying theinfinitefy large
to studying the infinitely small.
Most biochemists in fact, work
on a level of molecular physics
in order to advance the field.

I believe that a similar pat-
tern is occurring within den-
tistry from a study of microbiol-
ogy and biochemistry. I was a
professor of biochemistry on the
dental faculty. Iused to teach
the Krebs cycle, glycolysis and
s0 on, but in time this coursc
began to focus more on molecu-
lar chemistry. The clinical
aspect of dentistry is going to
become more clinical but influ-
enced by the study of physics,
for example, radiovisiography
and the CAD/CAM system. We
can now design aesthetics on a
screen with imaging systems.
This allows us much greater
latitude clinically than we ever
had before. Dental research, as

still at least 70 percent depend-
ent on having good manual
dexterity.

Normally the fundamental
sciences are there to service the
basis of the clinical sciences. In
dentistry, however, quite the
i reverse may be true. For ex-
| ample, all the clinical sciences
| and all the microbiology will not

T

help one to perform one root
canal treatment, whereas a
clinical presentation based on ‘

how to use the endodontic in-
struments will be invaluable.
All in all, there has to be more
clinical experience taught to
dentists, more physics, more
mathematics, less biology, less
microbiology. I remember

teaching my students the theo-
ries of Watson and Crick and so
on, but in truth, they would be
much better off if I had taught
them how to use and how to

maintain their turbines!®

well, is going to orient itself in
the direction of physics and
mathematical analyses. The
research today is, to a great
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extent, it the physical or phys-
ics area and not so much in the
area of microbiology. The cut-
ting edge of the profession is
studying the physics of the
dental, oral, and material inter-
actions and conditions. This
may also alter the choice of

Dr. George Freedmarn.
who translated this
interview with Dr. Duret
_rom the French, is
president-elect of the

.EY“ "n cont'd from pg. 38
|

i i ican Acdemy of
people who will be accepted into | American .
dentistry. The people will be | Eeos;rl;e:ago Lr:eu?bﬁglr}'toA
. more prepared with a physics | ngistry s Dh
| background than with a chem- a Aty

~ istry background. But in all
this, let us not forget that being
good with one's hands is ex-
tremely important. Qur work is

frequently on cosmetic
dentistry and dental
technology. He may be
reached at (514) 739-
1411.



CAD/GAM and
Beyond:

An Interview

with

Dr. Francois Duret
By Dr. George Freedman

hen can we expect
to see the Duret !
| system of CAD/

CAM in the United States and |

what is the name going to be |

for the American market?
The systern will arrive on

the market this year. Although

I almost hesitate to say, it will

be called the Duret System

CAD/CAM.

information about CAD/CAM
systems is conjectural and
much of it is inaccurate. [ have
tried to present the CAD/CAM

system to you as it is with all its |

advantages and its problems.
The CAD/CAM system is func-
tional, and today we are at the
point where it can be utilized in
dentistry. This technology was
held back by the mechanical

| problems that were encoun-

How long does it take to
make a crown with the Duret |
system?

Approximately one hour,
from the time that you take the
impression with the CCD, that |
is the “video impression,” tothe |
time that you are ready to ce- |
ment the crown onto the tooth. |
Wearealsoworking on amethod |
for fabricating partial dentures |
with the CAD/CAM along the
same principles and lines of
thought we have used for crown |
fabrication.

didn’t know anything about |
the CAD/CAM, what would
you like to know? |

My first question would be:
What does your machine do,
what is its function? I would
have to compare it to other
systems on the market. The
Duret systemn is a true design |
system where the computer
helps to design by means of a
number of tools. The computer
creates both the internal sur-
face, or the inlay surface, and
the occlusal surface in the fash-
fon similar to the way the labo-
ratory would create an occlusal
surface for a restoration.

My second question would
be: What materials can your
system work with? Our system
can work with titanium, with
Dicor, with resin materials along
with any material available in
dentistry. The Duret system
can do inlays, onlays, full
crowns, and three unit bridges
and all are complete with the
occlusal surface in an anatomic
relationship with the opposing
arch,

Which part of the dental
fl‘ﬂfenion will be most likely
0 want to begin using the
CADCIGAH at this time?
ertainly group practices,
specialists such as prosthodon-
dists, and general dentists who
doa large amount of restorative
crown and bridge type dentistry
in their practices. Much of the

|
If you were a dentist, and |

tered, but the problems and the |

criticisms helped us to create a

| better and more complete unit.

We are perhaps asking too
much when we ask dentists,
especially those with less expe-
rience in occlusion and restora-
tion. to compare CAD/CAM
systems and to evaluate them.
You really need quite a bit of
background in occlusal theory,
dental technology, and comput-
ers in order to evaluate the
systems fairly. However, you

| donotnecessarilyneed all these
skills simply to use the system. |

The use of the system is not
predicated upon understand-
ing all the technology that goes
into it. For example, it is not
necessary to understand com-
puter design and physics the-

ory in order to use a word proc- |

essor. It isalso unfair to expect
somebody to understand the
thoughts behind a CAD/CAM
system from a number of ques-
tions that are answered over
the phone. And it is really only
with practice and with actual
utilization of the system that
one can truly understand itand
become familiar with it.

What kind of precision can

| be expected from the CAD/

CAMzs on the market today or
those that will be out in the
near futare?

We have to differentiate
between the systems that are
out on the market today, and
the systems that are not. For
those that are, we can establish
the precision (or estimated pre-
cision). The ones that are not
on the market we cannot, of
course, evaluate at all. What we
would call precision is really a
scientific study that is repeated
over and over by observers who
are not biased. I came to the
University of Southern Califor-
nia with the advantages that it
offered, and of course, the exi-
gencies that it required of me
with, literally, a machine in my
hands. It had to work well

cont'd on pg. 32
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because at that time it was
placed in the hands of people
who could judge it accurately
and fairly. The precision that |
we are talking about today is
between 50 and 80 microns in
dentistry, not higher or lower at
this time. The CAD/CAM is
thus well in the range of the

best crown and bridge toler-
ances that have been estab-

| lished in the course of dentistry

over the last few years.

For example, Dr. Jack
Prestonrequired that we test 50
models for crowns to see the
relative precision of the instru-
ment. These are the measures

| of precision that we have to

consider, We have always stated
the precision as closely and
accurately as we could deter-

| mineit. Atthe ADAinWashing-

| ton, we stated that it was ap-

! proximately 200 microns.

| Today, I can say with great

confidence that we are at ap-

| proximately 100 microns, and

within three months we shall be

within 50 to 80 microns of ac- |
curacy. Science unfortunately |
goes slowly at times, and we
cannot really rush it. It has to
go at its own pace. |

Is there any way for the
average dentist who doesn't
have the means at his dis- |
posal to examine or to test |
these tolerances to be able to |
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American Academy of Cosmetic Dentistry
2709 Marshall Court ¢ Madison, WI 53705

1-800-543-9220

American Academy of Cosmetic Dentistry

"Accreditation gave me
a greater sense of
personal pride and

professional stature."

Newly Accredited Members

iAo . e
apetl 7. 1950 Achieving accreditation in

cosmetic dentistry demon-
strated to my patients and

colleagues my competence
and dedication to state-of-

the-art dental health care.

It provides the recognition
that continues to help me

grow professionally."

Craig A. Mabrito, D.D.S. Houston, Texas
Accredited May 18, 1988

AACD Accreditation: The Standard in Cosmetic Dentistry
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fairly evaluate the relative
accuracy of the various sys-
tems available on the mar-
ket?

Yes. This is an important
question and it can be answered
to everybody's satisfaction. We
take cylinders in the usual way
for studies of this nature, and
we prepare them to a certain
shape and a normal way for
crown preparation. Then the
CAD portion of obtaining the
image is accomplished. Subse-
quently the CAM portion, or
making the restoration, is done
and thereupon the restoration
is fitted on to the cylinder again.
The restoration is replaced on
the original preparation. and
thereby the precision of the
system and its accuracy can be
iver!ﬁed and measured. The
ultimate test of precision will be
by the dentist in his own office
who will verify how closely the
| restoration fits his own prepa-
| rations.

Another way of considering
itis tolook at what the scientific
literature says about precision
| and accuracy and how to evalu-
late it. Over the past five or six
|years I've been reading a lot of
|articles on what's happening
|with CAD/CAM and who's doing
|what. Thearticles arevery inter-
|esting, even if some of them
|seem to lack certain informa-
|tion. Today the dentist really
| needs somebody other than the
|inventors and the developers of
| these systems to comment upon
|the utilization and the efficacy
|of these machines. And these
| people should not be chosen by
those of us who are near the
development of this new tech-
nology. Iwould suggest at this
time the formation of an inter-
national commission composed
of people, such as Miller, Ron
Goldstein, Gerald Mc
Laughlin,Peter Sherer, just to
name several. [ would also
suggest Jack Preston from USC
and Gordon Christensen. These
|people are all very competent
|and very able to understand the
lideas and the needs that are
|involved in a CAD/CAM unit.

This group could possibly
observe the fabrication of resto-
\rations with the various sys-
|temsina laboratory, or prefera-
|bly, in a dental office from be-
|ginning to end so that no ques-
| tion can arise scientifically as to
|the accuracy and the nature of
|the system. Thus, it can be
|established how precise and
|accurate the systems are and
| whether the systems live up to
!thelr claims of accuracy that
they publish and advertise.
| Then, by evaluating the entire
|procedure and the fitand so on,
Ithey could provide an overall
|clinical evaluation of the value
|of such a system to the dentist.
|Certain general dentists who
|are familiar with the business
|and other aspects of the dental
office could also form part of
this group in order to evaluate
the monetary impact of such a

| system in the dental office.
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Fig. 1 CAD/CAM-produced crown (oeclusal surface].

What would you say is the
most difficult part of a resto-
ration to recreate?

There is no guestion that
the most difficult part of the
restoration to recreate well is
the occlusal surface. Thisisthe
surface that hastointeract with
the opposing dentition, and it
must be in harmony and in
balance, and must be functional

in terms of biting. Further- |
more, we have developed an |

electronic articulator which
allows the operator to register
the occlusal movements of the
jaws and will permit the dentist
to recreate the necessary sur-
faces and planes in the occlusal

shape of the tooth. All the |
possible movements and excur- |
sions are integrated in the oc- |
clusal finished surface in the |

Duret crown or onlay. In effect,
you can integrate the dynamic
occlusal movements in the jaws
onto the ideally designed oc-
clusal surface of the restora-
tion.

What are the restorative
materials that can be used
with the Duret CAD/CAM
system applicable to dental
restorations?

First of all, you can utilize
some of the traditional materi-
als such as titanium, Dicorand,
of course, all types of resins in
this type of restoration. Of the
new materials, a very important
one is Aristé, and this is impor-
tant in that it is the first archi-
tecturally designed mnaterial in
the dental profession. Aristé,
which s manufactured by Spad,

opens up a new classification in 5

the dental lexicon. Today, we
are learning about and teach-
ing materials in dentistry in
terms of their composition. To-
morrow we will have to discuss
them in terms of composition
and structure. You will have to
discuss materials that are
homogeneous and isotropic and
other materials that are hetero-
geneous and non-isotropic.
Aristé is the first material that
falls into the heterogeneous and
non-isotropic class. This is a
new concept in the field of den-
tal materials. If you are casting
a material, you are des

the structural orientation of the
material. If you are using a
CAD/CAM system and you-are

crown using CAD/CAM.

Fig. 2 Laseri.nngmgismeﬁrststephfabﬂmﬂrga

Fig. 3 Drﬂn:nmismretwtthﬂr George Freedman.

. professions’ most effective denture

Nature doesn’t always furnish
replacements.

Thats why theres NEW FLEXITE T

If Mother Mature did make replace-
ment parts, she couldn't make them
any stronger, more comfortable or
more natural-looking than newly
formulated and tested Flexite |l ... the

replacement material,

Flexite Il by McAndrews-Northem,
will put a smile back on your patients'
faces. This major advance in denture
replacement technology is totally
natural in appearance. Guaranteed
colorfast. And perfectly comfortable ...
even for the most sensitive patients.

gum tissue or promote bacterial
growth. Equally important, its new
copolyamide formulation eliminates
excessive rigidity and inadequate
bond strength. Flexite 1l is impact
resistant, impervious to abrasion and
clinically unbreakable. Flexural
modulas and elasticity have been
increased proportionately, making
Flexite Il naturally superior to all
other replacement materials.

Call or write today for more details
about the unprecedented per-
formance and success of Flexite 1|

cutting into an already prepared Flexite Il is chemically inert and ... the natural replacement ... from
block, you canrespect the struc- won't absorb water. So it can't irritate McANDREWS-NORTHERN.
tural integrity of the material.
MﬂcANDREWS-NORTHERN A e
cont'd on pg. 37 w 251-01 Jomaico Avenue, Bellerose, New York 11426
(718) 343-7330 / (516) 352-1040 / B0O-322-3216

FAX: (718) 343-3744
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How can the dentist im-
part coloration to the resto-
ration? Is it going to be like
Dicor, where all the colora-

tion is on the external surface |

or will it be a solid colora-
tion?

This is a subject where you
may want to consult Dr. Jerry

fit and shape.

But this represents to me
the antithesis of the clinical
function of the dentist. The
questions that remain are: Have
we chosen a good occlusal the-
ory? Have we positioned the
cusps right? Have we posi-
tioned the contacts correctly?

The manual intervention into
the design process adds only
five minutes to the entire proce-
dure. It is certain that the pa-

| tient will want a dentist to put

this extra five minutes in, in
order to make a great difference
in a restoration that may last a
lifetime. In short, we would like
to automate or computerize
many of the repetitive functions

in dentistry, but we do not want
to transform the dentist into a
“button pusher,” somebody who
does not or cannot think, can-
not analyze, cannot function as
aprofessional. making decisions
for the benefit of his patients.

Soinother words, the den-
tist cannot be replaced by a

machine?

No, absolutely not. Youmay
see for example that for the past
100 or 200 years we have had
refinements continuously on
articulators in order to repro-
duce the motions of the job.
But each time we have another
new articulator and still an-
other new articulator, and each

cont'd on pg. 38

MecLaughlin of Rocky Point. New
York. One of the areas where |
we have been working together
has been the mass coloration |
technique whereby, throughthe |
use of laser technology, we can |
impart a color into the restora- |
tion. Exposing the tooth to
particular rays would begin a
reaction which would create a |
color change in the place where
the ray is focused. This could |
be a very interesting process. |
The mrain questions are where
to color and how much to color.

Let us show you the steps to:

PLAN YOUR
FINANCIAL
FUTURE!

PERSONAL

EARN MORE!
KEEP MORE!

Will this be a bidirectional |
or a unidirectional system?

Don’t forget that the com-
puter knows exactly where the
color should arrive. It can cal-
culate the exact ray that is going
to expose the restorative mate-
rial to the exact point that is
required for the exact color. The
technique will allow you to color
to a depth of one millimeter
within the restorative material.
This gives a very natural color
that comes from underneath,
rather than just on the surface.
I have developed a spectral col-
orimeter which can measure the

PRACTICE

PLANNING

PLANNING

degree and type of coloration ® Profitability Management ® Lifestyles, Values and
within %h tooth to a very precise @ Establish Performance Standards . Goal Setting Process
int. swe have a complete |
g;stm 1':1c1‘:f1mg e | ® Computer Applications p Personal Investment Strategies
CAM, the spectral colorimeter. ® Monitoring Performance Educational Planning
TARLISISES | e Cash Flow Analysis ; PN
ess. This can be called a com- ® Controlling Expenses € Tax Planning and the
plete or global system. ® Productive Scheduling with New Tax Laws
When we are talking about | Time Management ® Asset Protection
the CAD/CAM, are we talking ® Effective Teambuilding through ® Estate Planning
syst-f::;mmemy“wmted Motivational Leadership ® Retirement Planning
v;rg are mm%@ ahntut By ® Growth Analysis and ® Associateship/Partnership
tem that is automated,
but you it really speak of - Future Earnings Projections é Arrangements
complete automation when we Marketing Action Plans Practice Valuation
aredealingwith a clinical crown. e
B e the o | © Effective Collections Management Practice Transaction
sion to the position of a robot System

that acts without thinking. If
you read my articles around
1985, you will find that [ sin-

et e e i of SREEOTMATIO
%&E‘;’;a}eim%miﬁsﬁ‘ﬂ: ' of your lifestyle and your CALL:

e o oo pin b e ks

B iE pueba no  (1-800-544-9653)
almost never have to use the edrning pmes? ntu?t he

lﬁzb{?:;gﬁ;[.ham;%u \Elh‘;g );T: . developed by prioritized Or Write:

the completely automated | Segments ooer time‘. Weat Management Strategi
el & e e Madgement Sivatygles e o e b
intervention. More often you | developed such an approach orris Ave. Suite H

would utilize the menu that's |
entitled corrections, where you |
make minor changes to the
restoration to make it just so,
Jjustalittle bit better, interms of |

Spring Lake, NJ 07762

and are dedicated to helping
dentists and their families to
achieve their dreams.”

Dr. Hugh F. Doherty CFP
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DENTAL SOFTWARE

THAT DOES IT ALL
FOR ONLY $1250

The Three Star Program And Your IBM Compatible Will
Do Most Everything The Expensive Systems Do - And
Some Things They Don't.

Try the Program 60 Days Before Deciding To Buy

# Insurence Cloim Form Printing - Prints The Most Complete Form
©Of Any Computer Program.
# Prints On Any Insurance Form.

# Can G Comp Cleim Form From Pleln
Computer Paper.

# Tracks Claims (for outhorizetion ond poyment).

+* Monthly St With A tic Message Printing

& Prints Recall Cords and Tracks Patients Who Do Not Respond.

 Prints Walkout Siatements, Day Sheet, Account Ledgers, Bank
Deposit.

# Accounts Recelvable Aging.

# Tracks Non-Returning Patients,

# Time Payment Coniracts,

# Relarrol Source Tracking. '

# Trestment? Plen Printout That Calculates Insurance Benefits.
# Trocks Pationt Portion Of Charges For Insurence Benefits.
# Single Entry Posting.

# Help Messoges For Every Entry.
# Computerized Tutorial.

* N Proctice M

# Multl-User Copable.

# ...Much More.
CALL COLLECT
(714) 582 - 5011

Ask For Brochure And Free Video Tope Deme
Three Star Dental Systems
26851 Oak Hollow Rd. ® Laguna Hills, CA 92853

t And Analysis Reports.
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/T saved the doctor
$6,946 last year!”’

It was easy. All | did was use Profit Finder to order our
dental supplies at the lowest prices on over 4000 items
we use. Profit Finder surveys over 100 suppliers nation-
wide, updates prices monthly and even has an 800
number for unadvertised specials.

With one convenient phone call I ordered all my sup-
plies. In fact, I saved enough on my first order to more
than pay for my Profit Finder membership for the year.
Believe me, you'll never shop for dental supplies the ex-
pensive, old fashioned way again.

¢ PROFIT FINDER @)

Call 800/443-5095
A product of Supply Side Inc.
401 E. Lake St., Wayzata, MN 55391
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articulator is better than the |
one before except that some of
them are completely useless
from a practical point of view.

Do you think the CAD/
CAM will replace the dental
laboratory, or the dental tech-
nician?

No, of course not, but it may
change the role that they play to
a certain extent. In most cases,
the dentist will take the CCD or
image impression, and the CAM

| or the manufacturing process

will be done entirely by the
laboratory as it is done today,
but the laboratory will service a

number of dentistswitha single |
| CAM unit and then will ship the

restorations directly to the

| dentist for cementation. If the

laboratory is close to the dentist
and can courier the restoration
over to him, it's conceivable that,
within an hour after the image
was taken and transmitted, the
dentist can see the restoration
in his patient’s mouth. This, of
course, eliminates the need for

temporary restoration, among |
other things. This system will |

be a boon, not a problem, for
laboratories. I consider this to
be the way of the future. Of
course, there will be many
changes. There will be many
developments and improve-
ments. Butlam convinced that
this is a step in the right direc-
tion. And a good one at that.

What do you feel is the po-
tential of CAD/CAM systems
in the United States?

The North American poten-
tial of the CAD/CAM is

| enormous. When you look ata

structure, first of all, you have
to remember that North Ameri-
cantechnology is very advanced.
Eighty percent of the CAD/CAM
is American in origin, although
the actual integration of the unit
occurred mostly in France. The
potential among dentists in
North America is very great
because one has to remember
that North American dentists
are much more informed and
comfortable with computers
than dentists anywhere else in
the world. American dentists
are familiar with imaging and
electronic tools in general.
These are very important con-
siderations when one looks at
the development and the early
utilization of systems such as
the CAD/CAM. Many Ameri-
candentists alsowork in groups,
and thisis unlike dentistry else-
where in the world. The cost of
a CAD/CAM can and must be
amortized over the number of
units that it can fabricate.
Therefore, if you can share the
cost and amortize it over three
dentists all fabricating restora-
tions with a single CAD/CAM
the cost becomes much lower,
much more affordable.

Do you foresee a single
CAD/CAM unit in a city, ordo
you foresee 25-50 percent of

the dentists in any area pos-

sessing CAD/CAMs and work- |

ing with them at some point
in the near future?

There are two ways to look
at the integration of CAD/CAMs
into the dental practice. | wrote
an article in 1983 about two
possible modes of utilization.
One was the integration of the
CAD/CAM into an individual-
ized or single dental practice of
one or more practitioners. The
other was the development of
the CAD/CAM within a single
centralized location such as a
university, which would allow
dentists to pick up the images
in their offices without having
the design unit, the unit that
actually prepares the restora-
tion, in their office. This elec-
tronic can be transmitted by
phone lines by modem to the
central location. But I don't
think that the second or cen-
tralized concept will prevail. Too
many users might create a
problem. To go back, I don't
really see the practicality of this
or the affordability in having
the CAD/CAM in a single den-
tist office. But when you have
three or more dentists utilizing
it, then the cost becomes imme-
diately justifiable. In short, 1
really can foresee the entire
system within a single office as
the general rule.

What should a generalden-
tist know about CAD/CAM
today?

When [ was teaching CAD/
CAM in France we gave the
necessary scientific back-
ground, butwhat interested the
average dentist the most was
the clinical and the practical
aspects of the procedure. The
dentist has to know how the
apparatus works: what makes
the camera work, what makes
the computer image capturing
part work, how the lathe con-
structs the restoration, and, of
course, we have to know the
chemistry of the restorative
materials and the biochemistry
of their attachment. There had
to be some “computer literacy”
in order to use the machinery
involved with the CAD/CAM.
There will have to be some sort
of instruction in the use of the
CAD/CAM. There are numer-
ous buttons to push and you
have to know which are appro-
priate. Like the electron micro-
scope or the computer, this is
easily learned, but you have to
go through a stage of learning
which options you need to util-
ize to maximize the benefit of
the CAD/CAM. What I would
suggest is to spend approxi-
mately a week learning the
apparatus while being assisted
by someone experienced in the
use of the CAD/CAM and tak-
ing notes.

Will the company market-
ing the CAD/CAM set up
courses for this purpose?

Even though these courses
might be set up by the com-
pany, I have to insist that they

be presided over by profession-
als, dentists, and computer
professionals familiar with the
use of the system. Furthermore
this instruction should take
place in a university setting.
We want to keep this type of
instruction within the profes-
sion and not in the industrial
sector.

How have you felt about
the research time that you've
put into CAD/CAM?

Researchers always have
their doubts, and I've certainly
had my share. It's particularly
difficult when one has to make
a choice between spending a
Sunday with one’s family and
working on some material,
making sure that one has un-
derstood what someone else has
written or said. But when one
can see and cooperatewithother
professionals in making a sys-
tem of this nature, the rewards
are very satisfying.

What do you see in the fu-
ture of dentistry?

I think the future of den-
tistry will see a decrease in the
biological sciences and an in-
crease in the physics and the
mathematics that are applied
to our field. I began my study of
dentistry in physiology and then
went on to biological, physical
chemistry and in the process
became a biochemist. In other
words, in order to explain the
physical properties of biology,
we had to become biochemists.
Then when I began my masters
program in biochemistry, all the
physical attributes were ex-
plained in terms of biochemis-
try. I had to become a chemist
to explain the phenomena of
biology. (Incidentally, my mas-
ters thesis was on the electro-
phoresis of saliva) Then, in a
manner of speaking, I had gone
from studying the infinitely large
to studying the infinitely small.
Most biochemists in fact, work
on a level of molecular physics
in order to advance the field.

[ believe that a similar pat-
tern is occurring within den-
tistry from a study of microbiol-
ogy and biochemistry. I was a
professor of biochemistry on the
dental faculty. I used to teach
the Krebs cycle, glycolysis and
so0 on, but in time this course
began to focus more on molecu-
lar chemistry. The clinical
aspect of dentistry is going to
become more clinical but influ-
enced by the study of physics,
for example, radiovisiography
and the CAD/CAM system. We
can now design aesthetics on a
screen with imaging systems.
| This allows us much greater
latitude clinically than we ever
had before. Dental research, as
well, is going to orient itself in
the direction of physics and
mathematical analyses. The
research today is, to a great

cont'd on pg. 46
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| still at least 70 percent depend- | help one to perform one root | teaching my students the theo-
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ent on having good manual | canal treatment, whereas a ries of Watson and Crick and so

extent, irt the physical or phys- | peoplewhowill be accepted into | dexterity. clinical presentation based on | on, but in truth, they would be
ies area and not so much in the | dentistry. The people will be | Normally the fundamental = how to use the endedontic in- | much better off if I had taught
area of microbiology. The cut- | more prepared with a physics = sciences are there to service the | struments will be invaluable. | them how to use and how to
ting edge of the profession is | background than with a chem- | basisofthe clinical sciences. In | All in all, there has to be more | maintain their turbines!®
studying the physics of the | istry background. But in all dentistry, however, quite the | clinical experience taught to

dental, oral, and material inter- | this, let us not forget that being = reverse may be true. For ex- | dentists, more physics, more |

actions and conditions. This | good with one’s hands is ex- ample, all the clinical sciences | mathematics, less biology. less |

may also alter the choice of | tremely important. Our workis | and all the microbiology willnot | microbiology. | remember !
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; _ It's only natural to want to look your best.
\ Your patients are no different in this respect.
hey want to look their best and they're willing to pay for it.
, Tum the forces of nature to best advantage with sound ‘
< - ; treatment planning and removable functional appliance 1
apy. The results will be esthetically pleasing faces, sound d
ions and happy patients. Show them how to get what Dr. George Freedman, :
" they want and your practioe will be all the better for it. st ey =L E) ]
i Jrom the French, is '
. Johns Dental today for our FREE Removable Orthodontic president-elect of th; i
ppliance Handbook. We've been helping dentists develop AmeyicL ACICg ¢
beautiful faces naturally for a long time now. G :
Dentistry Today. Dr.
Freedman lectures 1
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