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APPARATUS AND METHOD FOR FITTING FALSE TEETH

TECHNICAL FIELD

The invention relates to proéthodontics and more

 particularly to a method and article for forming, adjusting

and fitting denture models useful for fabricating customized
dentures.

BACKGROUND ART
The making and fitting of dentures is old in the
art. However, the making and fitting of dentures in the
rast has been a time-consuming process requiring the skill
of a dentist -+ as well As a technician skilled in

‘faﬁficatingrthe final denture forms. As a result, the cost

of dentures as well as the inconvenience resulting from the
time required between measurement and final fitting has
di;suadéd many people, eépecially the indigent, from
obtaining dentures. '

Usually a dentist would make an impression of the
patient's gums and the palate if an upper denﬁuré is -
required. A dental technician receives the impression and
makes a plaster cast which he places in an articulator which
simulates movement of the patient's jaws. After pouring
a wax base plate on the cast, false teeth are positioned in
the wax. The wax denture is then tried on the patient by
the.dentist who makes corrections thereto and returns the
same to the technician. The technician is only then able to
prepare the finished denture product which still requires-
additional time and tools.

Known methods and apparatus for making and fittihg
dentures are both disclosed and illustrated in U.S. Patent
Nos. 2,685,133 to Greene et al.; 3,335,495 to Wichner;

3,460,252 to Schneider; 2,644,996 to Weinkle; and 3,909,944
to Schmidt et ad.
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The Greene patent discloses a method of fitting
dentures which comprises selecting from a plurality'of
different presized upper and lower ridge forms until cor-
rectly fitting forms are found. Specifically three standard
ridge forms are used. Next prefabricated dentures having
tooth facings and corresponding to the selected ridge forms
are lined with an impressionable thermosetting bonding ma-
terial. The prefabricated dentures are then aligned with
the gums and are positioned in occlusion into conforming
engagement with the gums. After a sufficient time the
thermosetting material hardens and prov1des denture fits
for the gums.

The Wichner patent discloses a metho@ of making -
and fitting dentures by employing a denture base which
utlllzes an 1ntermed1ate blank attached to the base and
hav1ng posts projecting therefrom to receive a plurality of
separate individual artificial teeth whlch are flnally

adhered to the posts.

The Schneider patent discloses a method and an
article for forming a denture which includes a flexible
U~shaped tray which has depressions therein for plaéement
of false teeth. A moldable resin which is poured into said
tray can be shaped by inserting the tray into the-user's
mouth and applying pressure to the resin through a protec-
tive means such as a polyvinylide chloride £film.

The Weinkle patent discloses a prefabricated
denture construction.and method which involves selection
of a suitable ridge form from as many as ten different
sizes to which there corresponds a denture base. The
denture base is lined on its innef surface with a moldable
lining material which tailors the denture base to the jaw
of the patient. Artificial teeth can then be attached
individually or in groups to complete the denture. If
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necessary, a further finishing step may include removal of
excess lining material which would squeeze out over the
ridges of the denture. .

The Schmidt patent discloses a denture and method
of making the same. A unitary wax pattern of appropriate
size is selected. The wax pattern has an arc-shaped channel
similar to the denture and simulating the gingival tissue.
The wax pattern on its outer base structure has a plurality
of sockets adapted for receipt of artificial teeth. Fitting
of the wax pattern to a ridge of the mouth is accomplished
by using impressionable material. In the final stage
artificial teeth are chosen and inserted ‘into sockets
which are provided in the base structure of the wax pattern.
After additional functional checks of the bite, the wax
pattern is cénverted_to a final denture base material by

means of conventional processing proceaures.
Although each of the above-mentioned patented
methods and products produced thereby is useful in varying

degrees, they all suffer from disadvantages to some degree.

The above patents do not.prbvide for a complete

_customizing of the dentures to the mouth of a patient.-

After the placement of teeth on the denture form or

pattern, further adjustment of the form to account for
proper labial aspect, centric pcclusal relation, or
interocclusal space is difficult to accomplish. More-

over, the Greeneand Weinkle patents with their prédeﬁermined

ridge forms and corresponding prefabricated dentures and

~the Wichner patent with its intermediate blanks provide

undue multiplicity of parts.

DISCLOSURE OF INVENTION

The method and apparatus of the present invention

for making dentures are a significant improvement over the
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devices and methods discussed above and overcome. the
limitations found therein. The method and apparatus of

the present invention provides a denture form or model which
exhibits a higher degree of customized precision not pre-
viously available with the prior art. Not only does the
method and apparatus disclosed and claimed herein permit

a quicker turnaround for completing a denture during a
singie visit to the dentist, but also greatly reduces the
cost thereof.

The method of the present invention is directed
to making denture models for use in fabricating dentures

customized for a given patient. The method comprises first
- the step of.selecting a maxillary and mandibular moldable

impression member which are adapted to conform respectively:
to the upper and lower portions of the mouth of the patient
and to receive an impression of the respective portions.

The impression members each comprise an alterable block
member disposed on the non—impreséion surface of the impres-
sion member. The block member is representative of teeth

and generally corresponds to the dimensions and positioning

of such teeth. A first set of measurements of the mouth of the
patient are taken and transferred to the impression members.
Thena first adjustment of the impresion member is made. Next
the impression members are placed in contact with their
respective portions of the mouth of the patient and are molded
to receive the impressions and shape of the respective mouth
portions. A second adjustment of the impression member is then.
made. The impression surfaces of the impression members are
coated with an impressionable material and are placed in
contact with their respectivé portions of the mouth of the
patient such that the impressionable material receives and
retains the respective impressions thereof. Next a third
adjustment of the impression members is made. Casts of the
impression surfaces of the impression members are made andr

mounted with the impression members attached thereto in an
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articulator. The bloc members are removed and the correspond--
ing teeth are set in-place thereof.-A final fitting of
impression members in the patient's mouth is made. Finally,

a post palatal seal is established for the maxillary

- -impression member.

The method of the present invention is also
directed to making either a maxillary or mandibular denture
form alone.

The present invention also relates to apparatus
used for making the customized denture forms. An apparatus

of the present invention is a moldable impression member

- -adapted to--conform-to—a portion: of -the-mouth of-the patient

and to receive an impression of said portion. The impression
member»gomprises an alterable block member representative
of teeth and generally corresponding to the dimensions and
positioning of such teeth. The apparatus upon being placed
in the mouth of a éatient can thus be suitably formed and

fitted thereto and thereby customized to provide a denture
model.

An apparatus of the present invention for making
upper denture models is a moldable impression member adapted
to conform to an upper portion of the mouth of said patient
and to receive an impression of said upper portion. The
impression member comprises an inner wall and an outer wall
attached to the inner wall so as to define a channel disposed
between the walls and adapted to receive and contact the
alveolar ridge of the upper mouth. A base is contiguous with
the-edgeswofwthewinnermwalimén&‘iS"édaptedwfor contacting
the palate of the upper mouth and retaining the impression
thereof. The impression member also comprises an alterable
block member disposed on the mnon-impression surface of the
impression member extending substantially along the length
thereof. The block member is representative of teeth and
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generally corresponds to the dimensions and positioning of
such teeth. The apparatus upon being placed in the upper
portion of the mouth of a patient can thus be suitably formed
and fitted thereto and thereby customized to provide an

upper denture model.

_ An apparatus of the present invention for making
lower denture models comprises the same elements of the
apparatus for making upper denture models except that no
base is needed for the lower denture model.

The impression members of the. present invention
can be made of any suitable moldable material and are
preferably made of a wax, such'as pink baseplate suitable for
making dental models. In a preferred embodiment, the block
@embef'is modified to provide a vacant area in the bicuspid-

molar region.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a maxillary

impreséion member according to the present invention;
FIG. 2 is a perspective view of mandibular

impression member according to the present invention; and
FIG. 3 is a block diagram diagrammatically

illustrating the method of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
Referring to FIG. 1, a maxillary moldable

impression member or rim tray 10 according to the present
invention is shown for the uppéf denture. The maxillary
tray 10 has a base portion 16 which seats against the
palate of the upper mouth. The.maxillary tray 10 has an
outer side wall 12 and an inner wall 13 which curves toward
the base portion 16 thereby forming an arched channel 14
which is adapted to generally contact the upper alveolar
ridge, i.e., a ridge of bone to which teeth are attached.
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A block member 18 is positioned on maxillary tray 10 in

- correspondence- to the 'positioning of artificial-teeth

thereon. However the bicuspid-molar region is preferably
left vacant. The purpose of this vacant region will be
‘explained herein. '

Turning now to FIG. 2, a mandibular moldable
impression member or rim tray 20 according to the present
invention is illustrated for the lower denture. The
mandibular tray 20 includes an outer side wall 22 and an
inner wall 23 which form an arched channel (not shown)
adapted Eo generally contact the lower alveolar ridge.

A block member 24 is positioned-on the ﬁandibuiaf tray

20 in cortespondence to the positioning-of artificial

teeth thereon.

> : Both trays 10, 20 are preferably made of a

" dental wax such as paraffin, beeswax, or carnauba wax.

However, any suitable moldable material may be used.

This composition allows the trays 10, 20 to be formed

to a desired shape” and to be marked where necessary.

As U.S. Patent No. 2,685,133 to Greene et al. discloses,
it has been ascertained that 98% of most people requiring
dentures have jaw contours fallingwithin one of

three different standard sizes. Thus a dentist stocking
only three different sizes for both the maxillary 10 and
mandibular trays 20 can be assured of having a suitable
size for any patient.

The method of making, fitting, and adjusting
dentures “according to -the present:-invention is-diagram-
matically illustrated in FIG. 3.

A dentist initially chooses a suitably sized
maxillary 10 and mandibular 20 moldable impression member

or rim tray. A first set of measurements of the patient
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and a first adjustment of the trays 10, 20 are made. By
means of a periodontal probe or measuring device, the

depth of the mucobuccal fold is measured. The measuring
device is placed vertically on the facial aspect of the
alveolar ridge, a ridge of bone to which teeth are

attached in the maxilla and mandible, respectively the
bones of the upper and lower jaws. Thereby the distance
from the crest of the alveolar ridge to the mucobuccal fold
is measured. By using the same measuring device, the above-
mentioned distance is transferred to the inside of the
trays 10, 20 and marked thereon. Also recorded and marked
on the trays 10, 20 are the midline, canine, and second
molar positions. The markings made are joined together

" by use of a knife or spatula. Then the knife or spatula

is heated and used to' cut away the peripheral wax area
above the line created. The trays 10, 20 when placed in
£he mouth therefore do not impinge on the mucobuccal fold.

The trays 10, 20 are then softened by placing
the trays 10, 20 in a hot water bath maintained at
approximately 120°F. for approximately one minute or
until the wax composition of the trays 10, 20 has softened
without melting. The trays 10, 20 are then placed in the
mouth and molded to the tissues therein by pressing on the .
trays 10, 20 with the fingers of one hand while holding
the respective trays 10, 20 with the other hand. Before
the wax is hardened, the patient is instructed to pucker
his lips and draw in a breath thereby assuring the molding
of the peripﬁeral area of the trays 10, 20, i.e., the
portions of the trays 10, 20 adjacent the base of the
alveolar ridge. It is necessary to assure that the tuber-
sites as well as the retromolar .pads and the retromylohid
areas are completely covered. In the case of the maxillary
rim impression tray 10, the base portion 16 must also be
pressed and molded to conform to the palate or the roof of

the mouth. The palate consists of a hard portion, the
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anterior two-thirdg of the roof of the mouth, and a soft
portion, -the- posterior one-third.. The maxillary tray 10
is dimensioned such that a portion thereof contacts part
of the soft palate as will be described herein. '

A second adjustment of the trays 10, 20 is then
performed. The labial or lip aspect of the maxillary tray

10 is reduced until the'upper lip assumes an esthetic

appearance,

The horizontal plane of the maxillary tray 10 can
then be developed. First the length from the base of the
nose to the end of the lip is measured Without the trays
107-20~in~the»mouthnthereby-permitting”determination of
whether the patient has a long, short, or average length.
The applicants have found geﬁerally that an average length
is approximately 24-25 mm, a short length approximately
21-23 mm, and a long length approximately 26-28 mm. The
maxillary tray 10 is placed in the mouth and the same
length measured. For averége length lip patients, the
lower aspect or edge of the block member 18 should show

fapproximatelyrl to 2amilLimeters (mm) .below the upper

lip when the lips are élightly parted. For long length
patients, none of the block member 18 should show, while

for short length patients, approximately 2 or more mm should
show. The maxillary tray 10 is adjusted in accordance with
the'above requirements and the lower aspect of the maxillary
tray 10 is made parallel to a ruler held parallel to the
interpapillary line. 1In this fashion the horizontal plane
or low lip line is established.

Next the vertical dimension of rest can be
developed. With the maxillary tray 10 in the mouth, the
patient is asked to swallow and repeat the letter "m",
and to allow the lips to touch gently without any pressure.

The head should be in an ﬁnsupported position. The distance
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between a mark on the nose and on the chin is measured in

mm three times and the average recorded. The lips are to be
slightly touching when this is done. Thgrmandibular tray 20
is placéd in the mouth and the patient is told to close until
the trays just contact each other. The mandibular tray 20 is

reduced until it is flush with the maxillary tray 10 both

vertically and horizontally. With the trays 10, 20 contact-
ing and with the lips touching, the distance between the nose
and chin is measured and compared agalnst the measurement
obtained earlier. It should be approx1mate1y 3 mm less than
the earlier measurement obtained. If it is less than 3 mm,
then the mandibular block 18 can be appropriately reduced

or cut away. This establishes 3 mm of fnteroccluéal or
freeway space.

Adequate freewgyor interocclusal space is next
checked. With both trays 10, 20-in the mouth, the patient
is 1nstructed to count’ from 1 to 10, repeating the number

- gix a few times while counting in sequence. The llps w1ll

spread when the patient speaks the number six and the

wax trays 10, 20 will be: seen. Approximately 1 mm of space
between the wax trayé 10, 20 should exist when the patient
repeats the number six. If not, the mandibular tray 20
should be reduced 1 mm at a time until the 1 mm ffeeway
space is observed between the blocks when the patient
repeats the number six. '

Alternatively, the 3 mm interocclusal or freeway
space can be obtained by first providing a mandibular block
member height such that the retromolar pad is bisected by
the mandibular tray's level plane. Then the step developing
the vertical dimension of rest described above is followed.
In this manner a 3 mm interocclusal or freeway space is
established without having to reduce the mandibular tray
20 a mm at'a time as described above.
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Impressions are then made in the channels 14 of

‘both trays--10,- 20.-- The-inside of the maxillary tray-10 is

coated with a rubber base adhesive. Equal amounts of a

base and a catalyst elastic impression material are mixed

-for -a minute. The material is placed.in the .maxillary

tray 10 in the mouth, the patient is told to pucker the
lips and to move the cheeks as if chewing. After six
minutes the tray 10 is removed. Similarly, the adhesive

is applied to the mandibular tray 20 and the impression
material is placed in the tray 20. The tray 20 is placed
in the mouth. Holding the tray 20 in position, the patient
btingshis tongue forward to the maxillary 1lip and then |

side-to-side. After six minutes remove the tray and check.

The impfessions are replaced in the mouth and
the pétient is told to count from one to ten with a
repetition of the number six. There should be 1 mm freeway
space when the patient speaks the number six. If not,
enough wax from the tray 10, 20 is removed-until the space
is established. | .

: - A third.adjustment of the. trays .10, 20 is then
made. The interocclusal or freeway space is rechecked.
Wtih both trays 10, 20 in the mouth, the patient is again
instructed to count from 1 to 10, repeating the number six
a few times while counting in sequence. Approximately 1 mm
of space between the wax trays 10, 20 should exist when the
patient repeats the number six. If this is not present,
enough wax should be removed from the upper and lower block
members 18, 24 until the space is established.

The functional labial .drape is checked. The
prbpér position of the maxillary anterior teeth from a
labial aspect  is with the tips of the maxillary teeth at
or palatal to.the vermillion border of the lower lip, i.e.,
the wet-dry lip line. This is necessary for a patient
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+o be able to assume a reSt position. To check this, the
patient speaks the "f£* or "ph" sounds with the maxillary and
mandibular trays 10, 20 in the mouth. The labial tip. of
the maxillary block 18 should be at-the wet-dry lip line when
the patlent speaks those sounds.

The centric bite relation is then developed
Two dlvergent notches (not shown) are cut in the block 24
area of the mandibular tray 20 approxlmately 1 mm in depth
in the first molar area. The tray 20 then is placed in
the mouth. A sheet of yellow beeswax such as Mizzy Bite Rite
Beeswax is heated and formed into a rectangular section

having a width and depth of approximateiy 1/2 inch, and

~ a length of -2 inches. After a section of softened beeswax

is placed in each of the vacant blcuspld-molar areas of the
max1llary tray 10 which is placed in the mouth, the patient
Is asked to open his mouth whichis kept open for 30

.seconds. Then while holding down the mandibular tray 20

with the index finger and thumb of each hand, the patient
places his tongue on the back portion of ﬁhe palate and-
closes his mouth at the same time. The wax is chilled and
the patient opens his mouth. This procedure is repeated

to make sure the mandible closes in the same recorded

position.

Using a spatula the midline of the philtrum, the
groove which connects the upper lip to the nose, is marked
on the maxillary tray 10. While the patient smiles, the
highest portion of the lip extension on tray 10 is marked.
with lips at rest, the.corner'of the mouth on the maxillary
tray 10 is also marked. ‘

Master casts of the impressions in trays 10,
20 are next made by preparing suitable casting material. A
cast mix is prepared of cast stone using one part water and

four parts cast stone. This cast material is thoroughly
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mixed. One part cast plaster may be substituted for one
part. cast stone.to speed. the .setting time.. .Silicone liquid
(P.I.P.) surface tension reducer is sprayed on the

impressions. This allows the impression to be separated

- easily from the cast. .The cast mix is applied to each

impression at one end thereof and is evenly distributed
throughout by means of a vibrator. 1In this fashion, the
air is displaced ahead of the cast mix which completély
fills the impressions in the trays 10, 20. The cast mix
filled impression is allowed to. harden for approximately,
1/2 hour.

Proper proportions of the master cast include a

-.16 mm thickness at the thinnest point, a.mucobuccal fold

area 3 mm deep, and a land area 5 mm wide.

<.

5 ' The two casts are accurately sealed together so
that they maintain the exact relatlonshlp of the original

centric occlusal reglstratlon. The casts are mounted on an
articulator either with a wet (plaster on the cast) or dry

(prong) mounting so that the Camper's plane and the hori-

. zontal planes are parallel to the base of the articulator .

and the midline as marked on the blocks 18, 24 is in line
with the midline of the articulator. '

The artificial teeth can then be set. First the
midline from the maxillary tray is transferred onto the
maxillary cast and extended to the mandibular tray. The
wax rim of the mandibular tray 20 should be flush
anteriorally and buccally,ri.e., near the cheek, posteri-
orally. . The edge of .this wax rim.is the guide by which to
set the maxillary teeth. The wax rim is.then trimmed from

‘the maxillary cast. The makillary arch of fourteen teeth

is positioned on the mandibular occlusal rim so that the
occlusal portions rest on the mandibular occlusal rims

with the occlusal facial tips of the teeth being flush
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with the facial aspect of the mandibular occlusal rim.

The articulator is then closed so that the maxillary cast
contacts the arch of fourteen teeth. The arch of fourteen
teeth is set against the maxillary lower occlusal rim.. The
midlines should be checked so that they correspond. If
there is sufficient space for the teeth, the teeth may be
trimmed and/or the maxillary impression may have to be
removed from the cast. The teeth are adhered to the cast
by means of wax added thereto. If there is room, the.
impression acts as the base for the teeth. The maxillary
teeth can be tried in the mouth for esthetics if desired.
The mandibular wax occlusal rim is removed and mandibular
teeth are set to articulate perfectly with the maxillary
set. This is done by placing the occlusal surfaces of the
mandibular tooth arch in proper position to the maxillary
tooth arch and leuting the arches together with sticky wax.
The articulator is then closed so that the mandibular tooth
arch contacts the mandibular cast at the proper vertical
dimension of rest and occlusion. If necessary, the arch of
teeth may be séparated to allow for better articulation.

As before, these teeth are attached by means of wax added
to the cast.

A final fitting is made after ‘the maxillary and
mandibular occlusal rims are placed in the mouth. The
labial prominence is checked as well as the functional
labial drape by having patient speak "f" and "ph" sounds.
The tips of the maxillary anterior teeth should be checked
so as not to extend beyond the "wet-dry" lip line. The freeway
space is checked by having the patient count from one to ten.
A 1 mm space between the maxillary and mandibular teeth should
be maintained when the number six is repeated. The centric
relation is checked by having the patient close his mouth while
placing the tongue in the posterior palate area. The mandibular
tray 20 should be held in position during this procedure. The

centric relation registration is correct if the position

WIPQ
Id’?’knm mvn“}\,
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of the tegth in the mouth is the same as on the articulator.

In maxillary denture construction, one of the
most important factors jg maintaining a stable and secure
denture-is-the-post palatal seal. It-is a-continuation of
the peripheral seal in the posterior aspect of the denture.
It is placed on the least movable aspect of the soft palate
which is sufficiently displaceable  to establish the seal.
It extends acréss the palate from hamular notch to hamular
notch. First the dentist locates the vibrating line by
having the patient repeat the sourd "ah" or "agh". This
will demonstrate the most movable aspect of the soft palate -

as this area vibrates denoting the junction of the most

‘movable- and least movable aspect of the-soft palate. The

vibrating area is usually located slightly posterior to
the fovea palatini and extends laterally to the hamular
notch on .each side. This is the posterior extension of the
makillary denture. The anterior border of the post palatal
Seai is established by locating the "blow line" or the line
of flexture. This is accoﬁplished by holding the patient's
nostrils together with two fingers of one hand, pressing

- down—~the tongue with a tongue blade held in the other

hand, and having the patient blow through the nose. This
indicates the insertion of the soft tissues of the soft
palate into the hard palate. This is compressible tissue

area in which to create the posterior seal for the denture.

These lines are transferred to the cast by means of indeli-

ble pepcil applied to the tissue. The impression or wax
trays 10, 20 on which the teeth are set is placed in the
mouth. The line is then transferred to said trays 10, 20

and~by means-of said trays 10, 20 to the maxillary cast.

The cast is then scraped to a depth which averages 1 1/2

"to 2 mm. The depth is dependent on the amount of tissue

that can be displaced. The cast is scored by means of a
Kingsley scraper and a cleoid-discoid instrument to its
greatest depth pdsteriorally and is carried anteriorally
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in a gradual slope to the anterior border at 0°. Thié
technique prevents the denture from being displaced when the

patient functions.

Once trays 10, 20 have been completely adjusted
and customized to the needs of a particular patient,
they serve as models or replicas in the preparation of a
final set of dentures by known conventional methods. The
wax tray models 10, 20 once formed in their final form can
be placed in a molding material. Upon melting or burning,
the so-called burn-out procedure, the wax trays 10, 20 can
be eliminated.leaving behind a mold cavity which can then
be used to cast or process a final restcration denture.

The molding material can be any conventional
materlal such as plaster of paris, hydrocoloid or any
other suitable molding material. Although such molds are
useful for possibly only one or a few castings of a final
product, the nature of the customized denture provided by

+this invention is such that no need exists for such mold
beyond one suitable castlng.

The final dentures can be made from a number of
récently developed plastics such'as acrylic, vinyl, .
styrene, and epoxy polymers. Of. these, the acrylic
plastics have been most widely used and accepted. Thus

.the final denture bases are preferably made of acrylic

plastics.

" The present invention also provides for the
customizing of either an upper or lower denture form alone.
If the patient needs an upper denture, the maxillary
impression tray 10 is selected. Then those steps in the
method of the present invention as described above and
directed to customizing the upper dentufe form are

followed. The lower dental arch is measured accordingly
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and an impression mold is made thereof. A model made

- from the impression mold can be used with the maxillary

impression tray 10 on the articulator.

777 If the patient regquires a lower denture, the
mandibular impression tray 20 is selected and appropriate
steps with respect thereto are followed. Similarly, the
upper dental arch is measured and an impression made
thereof to provide a model to'Ee mounted with the

-mandibular impression tray 20 on the articulator.

The artificial teeth which are set on the
maxillary and mandibular trays 10, 20 can be assembled

" eithér as individual units or as separate groups- or

blocks of integrally connected teeth as disclosed and
illustrated in U.S. Patent No. 3,644,996. The use of
ééparate groups of teeth or teeth blocks are preferred
since they provide for a quicker assembly. Moreover,

the teeth blocks are more_easily fabricated to conform to
the shaped block members 18, 24. Similarly, the final

dentures themselves are also preferably fabricated witﬁ the -
teeth blocks. ' '
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1 CLAIMS:

1. An apparatus for making denture models used
in fabricating dentures customized for a given patient,

5 said apparatus being a moldable impression member adapted
to conform to a portion of the mouth of said patient and to
receive an impression of said portion, said impression mem-
ber comprising an alterable block member representative of
teeth and generally corresponding to the dimensions and’

10 positioning of .said teeth, whereby said apparatus upon .
being placed in the mouth of a patient and suitably formed
and fitted thereto can be customized to provide a denture
‘model. ' e

) 2.. An apparatus for making upper denture models

15 used in fabricating upper dentures customized for a given
patient, said apparatus being a moldable impression member
aéépted to conform to an upper portion of the mouth of said
parient and to receive an impression of said upper portion,
said impression member cemprieing:

20 . an inner wall;

- an outer wall attached to the inner wall so
as to define a channel disposed between said walls and
adapted to receive and contact the alveolar ridge of the
upper mouth; o '

25 :  a base contiguous with the edges of the
inner wall, said base adapted for contacting the palate'
of the upper mouth and retaining the impression thereof;

.and )
an'alterable block member disposed on the non-

3g impression surface of said impression member and extending
sﬂbstantielly along the length thereof, said block member
being representative of teeth and generally corresponding
to the dlmen51ons and poeltlonlng<xfsa1d ‘teeth, whereby
said apparatus upon being placed in the upper portlon of

35 rhe mouth of a patient and suitably formed and fitted

thereto is customized to provide an upper denture model.




WO 80/01240 ‘ PCT/US79/01094

=-19--

1 . 3. fhe apparatus of claim 2 wherein said im-
pression member is arch- shaped along the. periphery of the
outer wall. _ . :

4., The apparatus 6f claim 3 wherein said block

5 - member-extends- along a-portien-of the-nonimpression. surface
of said impression member such that the bicuspid-molar
regions are vacant.

5. An apparatus for making lower denture models
used in fabricating lower dentures customized for a giveﬁ

10. patient, said apparatus being a moldable impression
member adapted to conform to a lower portion of the mouth
of said patient and to receive an impression of said lower
portion, said impression member comprisfng:

' an inner wall; , .

15 . ~ an outer wall attached to the inner wall so.
as to define a channel disposed between said walls and
adapted to receive and contact the alveolar ridge of the-
lower mouth; and ,

an alterable block member disposed on the

50 nonimpression surface of said impression member and
éxtehding substantially along the length thereof, said

"~ block member being representative of teeth and generally
corresponding to the dimensions and positioning of said
teeth, whereby said apparatus upon being placed in the

95 lower portion of the mouth of a patient and suitably 7
formed and fitted thereto .is customized to provide a lower
denture model.

6. The article of claim 3 wherein said im-
pression member is'arch shaped along the peripheryof the

50 Outer wall. ‘ ' ‘ '

7. The article of claims 1, 2, 3, 4, 5, or
6 wherein said impression member. is made from a wax such
as Mizzy Beeswax. '

8. A method Of'making denture models for use

35 in fabricating dentures customized for a.given patient,
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1 comprising the steps of: ' : -
a. selecting a maxillary and a mandibular '
moldable impression member, said maxillary and
mandibular impression members being adapted to
5 conform respectively to the upper and the lower
. portions of the mouth of said patient and to
receive an impression of said respective par-
tions, sai& impression memSers each comprising
) an alterable block member-disposed on the non-
10 o impression surface of said impression member,
said block member being representative of teeth
and generally corresponding to the dimensions
and positioning of said teeth; '
b. haking a first set of measurements of
15 said patient and transferring said first set
; of measurements to sald impression members;
c. maklng a flrst adjustment of said
lmpre551on members;
d. placing said impression members in
20 ' ~ contact with their respective portions of the
mouth ofrsald patient and molding said impress-
“ion members to reeeive.the'impressions and shape
of said respective mouth portions;
e. making a second adjustment of said
25 . impression members;
f. coating the impression surfaces of
said impression member with an impressionable
material and placing said impression member in
contact with their respective portions of the
30 mouth of said patient such that the impression-
able material receives and retains the respec-
tive impressions thereof;
g. making a third adjustment of said im-
pression members;

35 h. making casts of the impression surfaces
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of said impression members and mounting said casts
with said impression mémbers being attached there-
to in an articulator;
i. removing said block members and setting
corresponding teeth in place thereof;
j. making a final fitting of said
impression members in said patient's mouth; and
k. establishing a post palatal seal for
said maxillary impression member.
9. The method of claim 8 wherein making the
first set of measurements of said patient comprises:
' measuring the alveolar ridge heights from
the corresponding mucobuccal folds; and
' - measuring the areas of the midline, canine
and second molars; and wherein transferring said first set
of measurements to said impression members comprises:
7 marking said alveolar ridge heights and
said areas to said corresponding impression members by
suitable markings thereon,. _

' 10. The method of claim 9 wherein the first
adjustment comprises shaping said impression members to
conform to the alveolar ridge heights.

11. The method of claim 8 wherein the second
adjustment comprises developing the esthetic labial drape.
12. The method of claim 11 further compr151ng
developlng the horizontal plane of the lower edge of
the maxillary block member.
13. the method of claim 12 furthér comprising
developing the vertical dimension of rest.
14. The method of claim 13 further comprlslng
establlshlng an interocclusal space of approximately 3 mms.
15. The method of clalm 14 -further comprising:
a. placing a mark on the nose and on the
chin;
b. measuring a first. length between said
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marks when said maxillary impreséion member is
placed within the patient's mouth and the
lips are just touching;

c. placing the mandibular impression mem-

ber within the patient's mouth.

_d. having the patient close the mouth so
that -said maxillary and mandibular block members

are just touching; -

e. reducing said mandibular block mem-
ber such that it is substantially flush ver-
tically and-horizontaily with said maxillary
block member;~ .

£. measuring a second length between said’
marks; and I o '

g. shaping said mandibular plock member
such that said second length is approximately 3
mms less than said first length. 7
16. The method of claim 14 further comprising:

a. providing a mandibuiar block member height
such that the retromolar pad is generally bi-

‘sected by said mandibular impression member's

1evel plane; ..

~ b. evaluating the length approximately from
the base of the ndse to the end of the maxillary
lip, thefeby determining whether the patient
has generally an average, a long, or a short said

length;

c. having the patient maintain the lips
slightly parted; and - '

d. shaping the lower edge of said maxil-
lary block member such that approximately 2 mm
extends below the lower edge of said maxillary
lip when the patient has generally an average
said lehgth;

e. shaping the lower edge of said maxillary
block member approximately level with the lower

edge of said maxillary lip when the patient has .
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generally a loné said length; and .

f. shaping the lower edge of saidmaxillary block
member such that approximately 2 mm extends
below the lower edge of said maxillary lip when
the patient has generally a short said length.

17. The method of claim 15 or 16 comprising .
establishing approximately a 1 mm interocclusal space when

,the'patient repeats the number six.

18. The method of claim 8 wherein the third
adjustment of said impression members comprises rechecking
the interocclusal space so that said space is approx1mately
1 mm. '

19. The method of claim 18 further comprising
checking the functional labial drape:

' 20. The method of claim 19 further comprising
developlng the centric occlusal registration. '

& : 21. The method of claim 20 further comprising
marklng the midline, cuspld,and high 1ip lines.

22. The method of claim 8 wherein the final
fitting of said impressioﬁ members comprises placing said
impression members with teeth in place into the respective
portions of the mouth and checking that the esthetic labial
drape aspect, the functional labial drape, the inter-
occlusal space, and the centric occlusal space, and the
centric occlusal reglstratlon are maintained. -

23. A method of making an upper denture model
for use in fabricating an upper denture customized for
a given patient, ccmprising the steps of:

a. selecting a maxillary moldable impress-
ion member, said maxiliary impression member be-
ing adapted to conform to the upper portion of
the mouth of said patient and to receive an
impression of said upper portion, said impress-
ion member comprising an alterable block mem-
ber disposed on the nonimpression surface of
said impression member, said block meémber

being respresentative of teeth and generally
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corresponding to the dimensions and éositioning
of said teeth;

b. making a first set of measurements of
said patient and transferring said first set
of measurements to said impression members;

¢. making a first adjustment of said im-
pression members;

d. placing said impression member in’
contact with said upper portion of the mouth
of said patient and molding said impression mem-
ber to receive the impression and shape of said
upper mouth portion;

- .e. making a second adjuétment.of said
impression member;

f. coating the impression surface of
said impression member with an impressionable
material and piacing said impression member in
contact with said ‘upper portion of the mouth of
said patieni,such that the impressionable
material receives and retains the impression
thereof; ' ’

g. making a third adjustment of said im-~
pression member. ' ' ‘

h. making a cast of the impression surface
of said impression member and mounting said cast
with said impression member being attached there-
to in an articulator;

" i. removing said block member and setting
corresponding teeth. in place thereof;

j. making a final fitting of said impres- -
sicnmember in said patient}s mouth; and

k. establishing & post palatal seal.

24. A method of making a lower denture model

for use in fabricating a lower denture customized for a

35 9iven patient, comprising the steps of:

I",’Z’n WIPO |

2N N \ 7
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1 ) a. selectingamandibular moldable impres-

- sion member, said,mandibularaimpression member
being adapted to conform t¢ the lower portion of
the mouth of said patient and to receive an im-

5 = - --pression-of said lower .portion,.said impression
member conprising an alterable block member
disposed on the nonimpression surface of said
impression member, said block member being repre-
sentative of teeth and generally corresponding

10 to the dimensions and posifioning of said teeth;

b. making a first set of measurements of
said patient and transferring said first set
of measurements to said impression member;

- -eow-wmaking a first -adjustment of said

15 o impression member; '

d. placing said impression member in
contact with said lower portion of the mouth of
said patient and molding said impression member
to receive the impression and shape of said

20 lower mouth portion; o
e. making a second adjustment of said
e - --- -impression member.
f. coating the impression surface of
said impression member with an impressionable
25 . material and placing said impression member in
contact with said upper portion of the mouth
of said patient such that the impressionable
material receives and retains the impression
the;eof: ) ' .
30 : g. making a third adjustment of said im-
~—-pression member;

h. making a cast-of the impreséion sur-
face of said impression  member and mounting said
cast with said impression member being attached

35 - thereto in an articulator; .
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1 i. removing said block member and setting
corresponding teeth in place thereof; and
j. making a final fitting of said impres-
sion member in said patient's mouth.
5 ~ 25. A method of making denture models for use

in fabricating dentures customized for a given patient
comprising the steps of:
a. selecting a maxillary and a mandibular
moldable arch shaped wax impression member, said
10 : maxillary and mandibular wax impression mem-
bers being adapted to conform respectiveiy to
the upper and the lower portions of the mouth of
said patient and to receive an impfession of said
respective portions, said ﬁax impression members
15' each comprising: ‘ '
an inner wall;

an outer wall attached to the inner

% 4

- wall so as to define a channel
' disposed between- said ﬁalls and
20 . . : adapted to receive and contact the
'_ ' - alveolar ridge of the upper mouth;
. . : _ and
an alterable block member disposed
on the nonimpression surface of
25 said impression member and extending
' ' substantially along the length
thereof, said block member being
._representativé of teeth and generally.
. corresponding to the dimensions
30 7 . and positioning of said teeth:
said maxillary wax impression member further com-
prising a base éontiguous with the edges of the
inner wall, said base'adapted for contacting the
palate of the upper mouth and retaining the im-
35 ression thereof; o
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1 said maxillary block member being modified so that
the bicuspid-molar regions are wvacant;
| b. making a first set of measurements of
said patient and transferring said first set of
=85 - - - - measurements. to.said -wax.impression members;
c. making a first adjustment of said wax
impression members;
’ j a. softening said wax impression members;
e. placing said wax,impfession members in

10 contact with their respective portions of the
mouth of said patient and molding said wax
impression members to receive the impressions
and shape of said respective mouth portions;

- f4..making-a second adjustment of said wax
5 - impression members;
g. coating the impression surfaces of
said waxvimpression,members with an impression
able material and placing said impression
_ members in contact with their respective portions

20 - of the mouth Qf-said-patient such that the
impressionablermaterial receives and retains
;the:respective impression théfeof;

-h. making a third adjustment of said wax
impression members; - , .

25 . i. making casts of the impression surfaces
of said wax impression members and mounting said
casts with said impression members being attached
thereto in an articulator so that the centric
occlusal registration is maintained;

30 j. removing said block members and setting

' -~ corresponding-teeth-in place thereof;
k. making a final .fitting of said wax
impression members in said patient's mouth;

and

35 1. establishing - a post palatal seal for
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said maxillary wax impression member. )

26. The method of claim 25 wherein making the

first_set of measurements of said patient comprises:
- measuring the alveolar ridge heights from

the corresponding mucobuccal folds; and

measuring the areas of the midline, cannine,
and second molars; and wherein transferring said first set
of measurements to said wax impression members comprises:

marking said alveolar ridge heights and
said areas to said corresponding wax impression members by
sutiable markings thereon.

27. The method of clalm 25 wherein the flrst
adjustmenﬁ comprises shaping said wax impression members to
conform to the alveolar ridge heights.

28. The method of claim 25 wherein the step of
softenlng said wax impression members comprlses placing
sald wax impression members in a water bath having a
temperature approx1mately 120°F. '

29. The method of claim 25 wherein the second
adjustment comprises developihg the esthetic labial drape..’

30. The method of c¢laim 29 wherein developing
the esthetic labial drape comprises suitably reducing the
labial portion of the outer wall of said maxillary wax
impression member such that the maxillary llp is esthetic
in appearance. '

31l. The method of claim 29 further comprising
developlng the horlzontal plane of the lower edge of said
maxillary block membar, ' o i

"32. The method of claim 31 wherein developing
the horizontal plane comprises: A
a. evaluating the length approximately

from the base of the nase to the end of the

max1llary lip, thereby determining whether the

patient has generally an average, a long, or

a short said length;
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1 b. having the patient maintain the iips
slightiy parted; and '
c. shaping the lower edge of said maxillary -
block member such that approximately 1 mm
.57m-x:arﬁ*ﬁmextendsvbeiowwthe'1ower”e&ge"of'éaid~maxillary

lip when the patient has generally an average
said length; ,
d. shaping the lower edge of said maxillary
block member approximately level with the lower
10 - edge of said maxillary lip when the patiént has
‘a generally long said length; and
e. shaping the lower edge'of said maxillary
. block member approximately le&el with the lower
-~~~--‘“fedge"6§“saidwmaxiliary lip when the patient has
15 - ~ generally a long said length; and
£. shaping the lower edge of said maxillary
block member such that appro ximately 2 mm ex-
tends below the lower edge of said maxillary lip
when the patient has generally a short said
20 - length. ‘ _ _ |
33. The method of claim 32 further comprising
paralleling rhe lower edge bf:said maxillary block member =
to the interpapillary line. .
34. The method of claim 29 further comprising
25 developing the vertical dimension of rest. _
35. The method of claim 34 further comprising
establishing an interocclusal space of approximately 3 mms.
‘ 36. The method of claim 35 further comprising:
_ a. placing a mark on the nose and on the
30 chin; o
~~ b. measuring a first length between said
marks when said maxillary wax impression member
is placed within +the patient's mouth and the
lips are just touching; , '
35 c. placing'said mandibular wax impression
member within the patient's mouth;

d. having the patient close the mouth so th
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said maxillary and mandibular block members are
just touching; '

e. reducing said mandlbular block member
such.that it is substantially flush vertically
and horizontally with said maxillary block member;

f. measuring a second length'between said
marks; and

g. shaping said mandibular block member
such that said second length is approximately 3
mms less than said first length.

37. The method of claim 35 further comprising:
a. providing a mandibular block member
helght such that the retromolar pad is generally
bisected by said mandlbular wax impression mem-

ber's level plane; '

b. evaluating the iengﬁh approximately from

the base of the nose to the end of the maxillary

1ip, thereby determining whether the patient has
generally an average, a long, or a short said
length-

c. having the patient maintain the lips
slightly parted; and

d. shaping the lower edge of said maxillary ’

block member such that approximately 1 mm ex-

tends below the lower edge of said maxillary
lip when the patient has generallY'an average
said length. -

e. shaping the lower edge of said maxillary
block member approximately level with the lower
edge of said maxillary lip when the patient has
generéllya long said length° and

£. shaplng the lower edge of said maxillary
block member such that approximately 2 mm extends
below the lower edge of said maxillary lip when
the patient has generally a short said length.
38. The method of claim 36 or 37 comprising

establishing approximately a 1 mm interocclusal space when




WO 80/01240

1

10

18

20

25

30

35

PCT/US79/01094

-31~

the patient repeats.the number sik.

39. The method of claim 38 further comprising
reducing said mandibular block member 1 mm at a time until
almm 1nterocclusal space is malntalned when the patlent
repeats the number six. ' R

40. " The method of claim 25 whereln the third

adjustment of said impression members comprises rechecking

~ the interocclusal space so that said space.is approximately

3 mm. :

41 The method of claim 40 further comprising
sutiably reducing the maxillary and mandibular block ﬁem-
bers so that a 1 mm interocclusal space, is maintained
when the patient repeats-the number six.

42. The method of claim 40 further comprising
checking the functional labial'drape.'

- h 43. The method of claim 42 further comprising
establlshlng that the edge of the max1llary block member
is adjacent the vermillion borader of the lower lip durlng
the rest position. . .

44. The method.of claim 43 further comprising
having the patient pronounce the f£f or ph sounds during
which the edge of said maxillary block member is to be
adjecent the vermillian border of the lower 1lip.

45. The method of claim 40 further comprising
developing the centric occlusel'registration.

46. The method of claim 45 further comprising
placing ‘softened wax int the vacant bicuspid-molar region -
of said maxillary wax 1mpre5510n member to develop a
centric occlusal reglstratlon.

47. The method of claim 40 further comprising
marking the midline, cuspid, and high 1lip lines on said
maxillary wax impression member.

48. The method of claim 47 further comprising
marking the philtrum midline on the maxillary tray.

49. The method of claim 48 further comprising

marking the lip lines on said maxillary wax impression
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member when the lips are respectively at a smile position
and at a rest position. :

50. The method of claim 25 wherein the final
fitting of said wax impression members comprises placing
séid wax impressionmembers with teeth in piace into the
respective portions of the mouth and checking that the
esthetic labial drape aspect, the functional labial drape,
the interocclusal space, and the centric occlusal
registration are maintained. '

51. The method of claim 50 further comprising
establishing a post palatal seal for said makillary wax
impression member.
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