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Subperiosteal jaw implant

BACKGROUND OF THE INVENTION

The invention relates to a subperiosteal jaw implant and to a
method for manufacturing such an implant. '

The invention relates to an assembly of a jaw implant for oral
subperiosteal placement of a dental prosthesis over the alveolar ridge of a
patient's maxilla or mandible, and of column-shaped supports for supporting
the dentures on the jaw implant. The invention further relates to placing such
an assembly.

Subperiosteal implants are used in oral and maxillofacial
surgery, including dentistry, when a patient is suffering from partial or
complete edentulism or advanced bone atrophy and needs to wear a dental
prosthesis. After the jaw bone has temporarily been stripped of the gingiva
and mucosa, the implant is attached to the jaw bone that is still present by
means of screws. The implant forms an endo-prosthesis, to which, via
transmucosal/transgingival supports, usually in the form of columns or pillars,
the actual dental prosthesis or dentures, the exo-prosthesis, is attached.

Subperiosteal jaw implants are used if bone grafting, an
alveolar ridge augmentation or sinus lift is not an option or inconvenient.

In an old technique (Weinberg) a grid-shaped plate was bent in
accordance with the shape of the jaw bone and cut to size and finished.
Subsequently a supporting column for the endo-prosthesis was soldered onto
the plate situated underneath the bone membrane, which plate was bent on
both sides of the alveolar ridge like a saddle. The soft tissue was then placed
back again and sutured. The intention was that the plate would follow the
contours of the supporting bone and the fit would contribute to the stability.
However, this often turned out not to be the case.
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Goldberg and Gerhkoff had a different approach, wherein an
impression was made of the jaw, over the soft tissue and an estimate of the
tissue thickness was made by means of X-rays and palpation, on the basis of
which data a plaster model of the jawbone was made. Based on said model a
molded piece out of Vitallium (a chromium-cobalt-molybdenum alloy) was
made, with support columns thereon, formed as one unity therewith. The
tissue on the bone was incised and laid aside, after which the molded piece
was placed on the exposed bone and attached thereto using vertical screws.
The soft tissue was then sutured again. In this case as well, the stability often
turned out inadequate in the long term due to the inaccurate fit and peri-
implantitis due to failing gingival-adhesion to the metal. v

Berman, Lew, Marziani and others started from an impression
of the exposed alveolar ridge for a better fit. Berman made a plaster model in
the image of the impression. From the stone model he cast a grid-shaped
implant made of Vitallium that was attached using tantalum wires. Marzani
made a plaster compression mold from the impression, in which mold a wire
mesh or grid-shaped plate made of tantalum was pressed into the right
shape. Support columns were soldered or screwed secure to the implant. The
implant was then attached to the jaw bone using screws on the exterior
inclined areas of the alveolar ridge and on the symphysis.

Making an impression of the alveolar ridge after making an
incision into the soft tissue and laying it aside, is very trying for a patient.
Furthermore, the long period passing between making the impression and
placing the implant during a second surgical session is also onerous.

A further drawback in existing techniques and subperiosteal
implants is the problem that in case of failing gingival adhesion, gingivitis may
arise around the pillars between the implant and the prosthesis, the gingivitis
spreading along the pillar in a direction towards the implant and possibly
resulting in peri-implantitis, bone decay, in the area surrounding and
underneath the implant. This may resuit in a bone crater and in case of
spreading may cause a perforation towards the sinus, the nose, the canalis
mandibularis. Further ingrowing epithelium may result in the entire frame
getting detached from the bone.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a subperiosteal jaw
implant that causes a patient less inconvenience.
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It is an object of the invention to provide a subperiosteal jaw
implant with which the adverse effects it involves can be kept within limits.

According to one aspect, the invention provides a jaw implant
for oral, subperiosteal placement over the alveolar ridge of the maxilla or of
the mandible, wherein the implant forms a body which in cross-section, in the
condition in which it has been placed on the alveolar ridge transverse to the
alveolar ridge, has been formed concave towards the alveolar ridge, such as
J-shaped, L-shaped or U-shaped, like in a kind of full or semi saddle shape,
wherein in or near a first portion forming the base of the body, in particular
forming the base of the J, L or U, the body has been provided with one or
more supporting areas for support members, such as columns or pillars, for
extending through the gingiva, in particular passing through it, said supporting
areas being integrally formed with the body, said support members forming a
support for an exo-prosthesis, such as a dental prosthesis or dentures, with or
without replacing the alveolar ridge or part of the basic jaw, wherein the
supporting areas have been connected to the rest of the body via relatively
weakened areas of the body, in particular have been connected to the rest of
the body via those relatively weakened areas of the body only. In that way
one or more supporting areas, in particular those bearing one or more
columns extending through the soft tissue, near a bone area infected with
peri-implantitis can be detached relatively easily from the rest of the body of
the implant, and thus also the attached support member, such as the pillar, for
the exo-prosthesis, using rotary-driven instruments and/or manually driven
instruments. The rest of the implant can remain in its place, thus relatively
limiting the inconvenience to the patient. The exo-prosthesis can be placed
back again, wherein, if so desired, an open space therein can be closed up,
for instance using a screw.

In one embodiment each supporting area has been connected
to the rest of the body via its own weakened areas, so that the area to be
removed can be kept limited.

In one embodiment, at least at the location of the supporting
areas, the body has an open structure, such as a framework or grid, with bars
or strips between the holes of the open structure. Material can be saved on
because of these holes and they may also form holes through which tissue
can grow, as known per se from for instance US 4.379.694 and WO
02/39921. The weakened areas can then remain restricted to within the bars
of the grid or framework, forming a part thereof. The holes between the bars
or strips are not encompassed by the concept of ‘weakened areas'. For
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instance, a supporting area can be connected to the body by three or.four
bars with weakened areas.

The weakened areas can be configured in various ways. They
may for instance have been formed by porous areas. Adhesion to the bone
can then also be enhanced if the porous areas form the lower surface of the
weakened area. The pores may have a cross-section that is smaller than 1
mm, for instance in the order of a few tenths of one mm, such as 0.5 mm. The
weakened areas may be continuous over the full thickness of the body.

The weakened areas may also have been formed by areas
having a relatively reduced wall thickness, such as a smaller thickness due to
a slot in the exterior surface or an internal cavity, such as a tube shape. The
weakened areas may for instance have been formed by hollow bar sections in
the body.

The weakened areas may also have been formed by areas
having perforations in the material of the body, for instance a series of holes
positioned circumferentially around a supporting area, the holes having a
cross-section that is smaller than the thickness of the body at that location. In
case of said grid and the like the bars or strips may have been provided with
such perforations.

In an advantageous embodiment the implant has been
manufactured by means of 3D printing, of a biocompatible material, preferably
of titanium, tantalum or an alloy thereof. Said materials are highly suitable for
subperiosteal implants but can be cut more easily than Vitallium. In the
process of 3D printing the body can be manufactured such that the surfaces
contacting bone tissue have a roughness or porosity, contrary to cast bodies,
which is conducive to the proéess of adhesion to bone.

Subperiosteal jaw implants are made as one unity in a U-shape
in top view, having an arc length adapted to the support length to be provided
to the dental prosthesis or dentures. In case it regards dentures that have to
extend over a large arc length, that means having to include teeth of both the
group consisting of the right and left premolars and molars, in particular to
include teeth of the group consisting of the right and left molars, the jaw
implant that has a dimension corresponding with the number of pillars
required for exo-prosthesis, will also have a large arc length.

Insertion of such a jaw implant may prove to be very difficult, or
even impossible, if the patient's mouth opening is limited, for instance by
nature, a birth defect, because of aging, or caused by trauma or as a result of
maxillary joint pathology. A limited lip elasticity may also make insertion of the
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jaw implant more difficult. If insertion can take place successfully indeed,
fixation of the implant will also prove difficult, and possibly not take place as it
should be, as a consequence of which the end result will be below
expectations and possibly require further medical procedures or restorative
surgery.

In a further development according to the invention, which is
elucidated below in connection with an assembly of the type mentioned in the
preamble, this is improved upon because the jaw implant has been divided
into bodies or segments that have been configured for respective placement
in different areas of the alveolar ridge, spaced apart from each other in arc
direction of the alveolar ridge.

At least one body or segment can be intended for supporting
dentures, which
comprise at least a few of the group consisting of the right premolars and right
molars and at least a few of the group consisting of the incisors, the canine,
the premolars and the molars situated to the left of the median line
and/or
comprise at least a few of the group consisting of the left premolars and left
molars and at least a few of the group consisting of the incisors, the canine,
the premolars and the molars situated to the right of the median line.

At least one of the bodies or segments can be configured for
placement on the alveolar ridge at the location of the right molars and/or left
molars, and, in particular, be configured for placement at one side of the
median line.

At least one of the bodies or segments can be configured for
placement on the alveolar ridge at the location of incisors and/or a canine,
and in particular, be configured for placement at one side of the median line.

The bodies or segments can be configured for placement on
the alveolar ridge with intermediate distances from one to the other, so that
intermediates spaces are situated in between them.

In a further development the body has been provided or the
bodies have been provided with attachment holes for screws for attaching the
implant to the jawbone. The attachment holes may have been provided on a
second portion of the J-shaped, L-shaped or U-shaped body forming an
upright leg thereof, in particular when the second portion has been formed for
attachment to the buccal side of the jawbone in question. The screws can
then find a reliable hold in the jawbone.
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In one embodiment the body or segment has been provided
with extensions, provided with one or more of the attachment holes. For an
implant for the mandible, the body may have been provided with such an
extension for attachment to the corpus mandibulae and/or with such an
extension for attachment to the ramus ascendens mandibulae, in particular
for attachment to the frontal edge (trigonum retromolare) of the ramus
ascendens mandibulae, or lateral from the ascending branch of the mandible,
dorsally extending, resulting in a high degree of stability. For an implant for
the maxilla, the body can be provided with such an extension for attachment
adjacent to the apertura piriformis and/or for attachment to the zygomatic
pillar and/or the zygoma.

The optimal location and shape of the extensions can be
determined by means of a scan of the jaw in question and the connecting
bone areas.

In one embodiment the supporting areas at the convex side of
the body have been provided with elevations which, at their end facing away
from the body, have been provided with a means for attaching an exo-
prosthesis thereto, either with or without the interposition of an intermediate
pillar. The elevations, either with or without intermediate pillar, form support
members for supporting the exo-prosthesis on the supporting areas of the
body of the implant. The elevations preferably have been integrally formed
with the body, so that discontinuities are kept within limits, and. it is possible
for them to be executed in said 3D print in accordance with the wanted
design.

In one embodiment the elevations protrude from the body up to
a distance that is sufficient for their circumferential surface to extend above
the gingiva after having been placed. The circumferentially situated surfaces
of the connection to a further part, such as an exo-prosthesis, placed on the
elevation, will then remain above the gingiva thus reducing the risk of peri-
mucositis and gingivitis. The elevations can be pillar-shaped and in one
embodiment at their outer ends be provided with a means for direct
attachment of an exo-prdsthesis thereon. This can for instance be done by
means of attachment means, such as screws, extending through the
attachment holes in the exo-prosthesis and engaging in the outer end of the
pillar-shaped elevations for attachment. An assembly according to the
invention, in addition to the implant described, also comprises an exo-
prosthesis and the means for attaching the exo-prosthesis to the implant, in
particular pillar-shaped elevations.
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At their outer ends the elevations can be provided with a means
for attaching an intermediate pillar thereon, which intermediate pillar can
extend to above the gingiva and at its opposite end has been provided with a
means for attaching an exo-prosthesis thereon, either in the center line of the
pillar or not. The connection intermediate pillar - exo-prosthesis can be as
described in the previous paragraph. ,

According to a further aspect, the invention provides a method
for manufacturing a subperiosteal implant according to any one of the
preceding claims, wherein a 3D scan, in particular a CT scan or more in
particular a CBCT scan is made of a jaw for which the implant is intended, on
the basis of which scan a design of the implant is made, the design is entered
as a CAD file into the operating system of a 3D printer which is fed with a bio-
compatible printing material suitable for subperiosteal implants, after which
the designed implant is printed by the 3D printer using the printing material, in
accordance with the design in the CAD file. In that way a properly fitting
implant can be manufactured in manner that will not inconvenience the
patient.

In one embodiment of this method for manufacturing an implant
as described above, wherein the supporting areas at the convex side of the
body have been provided with elevations which at their end facing away from
the body have been provided with a means for attaching an exo-prosthesis
thereon, either with or without the interposition of an intermediate pillar, the
elevations are provided in a number that is an excess of the required number.
In that way the stability of the prosthesis is not put at risk when an elevation
including optional intermediate pillar needs to be removed due to full-blown
peri-implantitis.

According to a further aspect, the invention provides a method
for intervening in cases of imminent onset of or full-blown peri-implantitis in
the area of a support column forming the connection between a subperiosteal
implant and an exo-prosthesis, wherein a relatively weakened area forming
the connection between the support column in question and the concave
body of the implant placed against the jawbone, is broken and the support
column is removed. In one embodiment the exo-prosthesis is placed back
again after removal of the elevation.

It is an object of the invention to provide an assembly of the
type mentioned in the preamble that can also easily be placed in the above-
mentioned difficult circumstances (in terms of introduction into the mouth, and

such).
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It is an object of the invention to provide an assembly of the
type mentioned in the preamble that can also be reliably placed in the above-
mentioned difficult circumstances.

It is an object of the invention to provide an assembly of the
type mentioned in the preamble that can also be placed with overview in the
above-mentioned difficult circumstances.

According to a further aspect the invention provides an
assembly of ‘

- a jaw implant for oral subperiosteal placement over the alveolar ridge of a
patient's maxilla or mandible,

- dentures and

- supports for supporting the dentures on the jaw implant, spaced apart
therefrom, which supports in particular form columns or pillars,

wherein the dentures comprise at least a few of the group consisting of the
right premolars and right molars and at least a few of the group consisting of
the incisors, the canine, the premolars and the molars situated to the left of
the median line ‘ '

and/or comprise at least a few of the group consisting of the left premolars
and left molars and at least a few of the group consisting of the incisors, the
canine, the premolars and the molars situated to the right of the median line,
wherein the jaw implant has been divided into segments that have been
configured for respective placement in different areas of the alveolar ridge,
spaced apart from one another in arc direction of the alveolar ridge, and
wherein the dentures comprise a bridge part that is ben'ding—rigid under the
intended loads that occur and has an arc length that suffices to connect the
segments to each other via the supports.

In that case the segments or bodies will have a size taking the
limited mouth opening and/or limited lip elasticity into account and allowing to
consecutively introduce them via the limited, existing mouth opening into the
oral cavity. At that location they can be consecutively positioned, with
overview, on the jawbone underneath the gingiva and other weak parts.
Subsequently they can be connected to each other via the pillars and the
bridge part continuing over the segments and forming a support for the
dentures. The bridge part here forms a means for at least temporarily
stabilizing the segments of the jaw implant, at least until the segments
are/have been fixated to the jawbone using osteosynthesis screws. Placing
those bone screws can also be executed reliably and with overview.
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The invention enables nonetheless and reliably arranging a jaw
implant, albeit in segments, for dentures spanning a considerable arc length,
in an oral cavity of limited access. The dentures may have such an arc length
as to comprise right molars and/or left molars, in particular second molars and
more in particular third molars.

At least a few of the segments can each form a curved plate-
shaped body which in cross-section, in the condition in which it has been
placed on the alveolar ridge transverse to the alveolar ridge, has been formed
concave towards the alveolar ridge, such as J-shaped, L-shaped or U-
shaped, like a kind of full or semi saddle shape, wherein in or near a first
portion forming the base of the body, in particular forming the base of the J, L
or U, the body has been provided with one or more supporting areas for the
(column-shaped) supports, which supporting areas have been integrally
formed with the body. The body in question can be provided with holes for
bone screws and with holes through which bone tissue can grow.

The stability of the segments or bodies can be enhanced if the
bridge part and at least one of the segments or bodies have been configured
for mutual connection by means of two or more of said supports. In a further
embodiment thereof the bridge part and each of the segments have been
configured for mutual connection by means of two or more of said supports.

Depending on the wanted procedure at least one of the
segments can be configured for placement on the alveolar ridge at the
location of the incisors and/or canine(s) and the dentures comprise related
incisors and/or canine(s).

In one embodiment the segments have been configured for
placement on the alveolar ridge at intermediate distances from each other. In
that way more room is provided when placing a next segment on the alveolar
ridge.

If the distance between maxillary alveolar ridge and mandibular
alveolar ridge is sufficient the dentures can be configured as two-part supra
structure, wherein the dentures comprise a continuous bridge part and a
continuous dental part to be attached to the bridge part, which dental part
comprises teeth of the group consisting of the premolars and molars and
optionally teeth of the group consisting of incisors/canine(s). The bridge part
then forms a retentive part of a second structure, which as visible dental part
can then easily be placed inside and removed from the mouth, and then for
instance be cleaned.
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If the bite height is low it may be advantageous to configure the
exo-prosthesis substantially as a one-part supra structure, wherein the
dentures comprise a continuous bridge part and a dental part forming one
unity therewith, which dental part comprises teeth of the group consisting of
the premolars and molars and optionally teeth of the group consisting of
incisors/canine(s). |

For enhancing the stability, the connection between the bridge
part and the column-shaped supports is angularly rigid under the intended
conditions of use, and likewise the connection between each implant segment
and the column-shaped supports in question is angularly rigid under the
intended conditions of use.

At least one of the segments can be configured for placement
on the alveolar ridge at the location of the right molars and/or left molars, and,
in particular, be configured for placement at one side of the median line.

At least one of the segments can be configured for placement
on the alveolar ridge at the location of incisors and/or canine(s), and in
particular, be configured for placement at one side of the median line.

In one embodiment the jaw implant has been configured for
placement on the alveolar ridge of the mandible. At least one of the segments
can then be provided with an extension having holes for attachment to the
corpus mandibulae and/or with an extension having holes for attachment to
the ramus ascendens mandibulae, over the trigonum retromolare in the
direction of the processus coronoideus, or lateral from the ascending branch
of the mandible, dorsally extending.

In another embodiment the jaw implant has been configured for
placement on the alveolar ridge of the maxilla. At least one segment can then
be provided with an extension having holes for attachment adjacent to the
apertura piriformis and/or with an extension having holes for attachment to the
cheekbone (zygoma) or the zygomatic pillar (also bone area to the dorsal side
of the fossa canina that is suitable for attachment).

These extensions augment the dimensions of the implant,
which is not problematic because of the division into segments, which leaves
sufficient room for placement. Screw fixation in the bone via the openings of
the implant can take place via intra-oral or extra-oral (through the skin)
access.

According to a further aspect, the invention provides a method
for placing dentures in a patient's mouth, which dentures comprise at least a
few of the group consisting of the right premolars and right molars and at least
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a few of the group consisting of the incisors, the canine, the premolars and
the molars situated to the left of the median line

and/or

comprise at least a few of the group consisting of the left premolars and left
molars and at least a few of the group consisting of the incisors, the canine,
the premolars and the molars situated to the right of the median line,

wherein the dentures comprise a bridge part formed as one unity and a dental
part,

wherein an implant constituting of segments is made, with at least a segment
for the right area of teeth of the group consisting of premolars and molars
and/or at least a segment for the left area of teeth of the group consisting of
premolars and molars, the segments are provided with supports, in particular
column-shaped or pillar-shaped ‘su'pports, for supporting the dentures, and
the segments are successively placed on the prospective areas on the
sufficiently exposed alveolar ridge, at least the bridge part is attached to the
supports in order to form a connecting bridge between the placed segments,
the segments are attached to permanent jaw material, in particular by means
of bone screws, the gingiva is placed back again, over the segments, and is
sutured.

Because the segments have not yet been fixated to the
jawbone when placing either the bridge part of the dentures, or the complete
dentures, the precise attachment of the bridge part et cetera to the supports is
facilitated and enhanced. The segments then still have some freedom to
adapt themselves to the orientation imposed by the bridge part to the
supports, such as columns.

In a first embodiment, dentures are placed comprising a bridge
part formed as one unity and a dental part to be attached thereto, wherein first
the bridge part is attached to the supports of all segments and subsequently
the dental part is attached to the bridge part.

In a second embodiment, dentures are placed comprising a
bridge part and a dental part that forms one unity therewith, so that placing
the bridge part also includes placing the dental part.

In a further development also a segment for an area of incisors
and/or canine(s) is being placed.

In a further development the segments are placed at
intermediate distances from each other.

In one embodiment the (precision) attachment between bridge
part and supports is realized by a screw fixation in or to columns or pillars
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present on the subperiosteal implant segment in question. In another
embodiment other precision attachments are used, such as tongue-in-groove,
Dalbo, Locators, rail mechanisms and connections known in for instance
timber construction.

In another embodiment said precision attachments are realized
in 3D-print/CNC connections between the subperiosteal segments at crest
height. _

According to a further aspect, the invention provides a
subperiosteal implant to be placed on the alveolar ridge of a mandible or
maxilla, wherein the implant has been divided into segments in alveolar ridge
direction, in particular apparently suitable and intended for an assembly
according to the invention.

According to a further aspect, the invention provides a jaw
implant for oral, subperiosteal placement over the alveolar ridge of the maxilla
or of the mandible, wherein the implant forms a body which in cross-section,
in the condition in which it has been placed on the alveolar ridge transverse to
the alveolar ridge, has been formed concave towards the alveolar ridge, such
as J-shaped, L-shaped or U-shaped, wherein the body has been provided
with one or more supporting areas for support members, such as pillars, for
extending through the gingiva, in particular passing through it, said supporting
areas being integrally formed with the body, said support members forming a
support for an exo-prosthesis, such as a dental prosthesis or dentures,
wherein the body extends over a part of the alveolar ridge only and has been
provided with lips or extensions, which have been provided with one or more
attachment holes for attachment to the bone.

If the body has been configured for placement on the mandible,
it can be provided with such an extension for attachment to the corpus
mandibulae and/or with such an extension for attachment to the ramus
ascendens mandibulae, in particular for attachment to the frontal edge
(trigonum retromolare) of the ramus ascendens mandibulae, over the
trigonum retromolare in the direction of the processus coronoideus, or lateral
from the ascending branch of the mandible, dorsally extending.

If the body has been configured for placement on the maxilla, it
can be provided with such an extension for attachment adjacent to the
apertura piriformis and/or be provided with such an extension for attachment
to the zygomatic pillar and/or the zygoma.
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The body can be configured for placement at one side of the
median line only. The body can be configured as discussed above in the
assembly according to the invention.

The aspects and measures described in this description and the
claims of the application and/or shown in the drawings of this application
may where possible also be used individually. Said individual aspects may
be the subject of divisional patent applications relating thereto. This
particularly applies to the measures and aspects that are described per se
in the sub claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be elucidated on the basis of a number of
exemplary embodiments shown in the attached drawings, in which:

Figure 1 shows a bottom view of a jaw implant according to
the invention placed on a maxilla; |

Figure 1A shows a vertical cross-section of the implant of
figure 1, according to plane 1A;

Figure 2 shows a side view of a jaw implant according to the
invention placed on a mandible; '

Figure 2A shows a vertical cross-section of the implant of
figure 2, according to plane 2A,

Figure 3 shows a side view of an implant according to the
invention placed on a maxilla;

Figure 4 shows an oblique top/front view of an implant
according to the invention placed on a mandible;

Figures 5A and 5B show examples of a pillar structure in an
assembly of a jaw implant according to the invention and a prosthesis;

Figure 6A shows a bottom view of a jaw implant according to
the invention placed on a maxilia;

Figure 6B shows vertical cross-section of the implant of figure 1,
according to plane 6B;

Figure 6C shows a side view of an assembly according to the
invention with a segment of the jaw implant according to figure 6A,

Figure 7A shows an oblique top/front view of an assembly
according to the invention placed on a mandible;

Figure 7B shows a vertical cross-section of a segment of the
implant of the assembly of figure 7A, according to plane 7B;
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Figure 7C shows a top view of a bridge part of two-part
dentures for an assembly according to the invention that slightly differs from
figure 7A for a mandible, like in figure 7D; and

Figure 7D shows a side view of an assembly according to the
invention for a mandible.

DETAILED DESCRIPTION OF THE DRAWINGS

The subperiosteal jaw implant 1 of figure 1 has been placed
against the alveolar ridge of the maxilla. For reasons of an illustrative nature,
the implant 1 is shown folded out slightly flat. The implant 1 is formed by a
body 2 formed as one unity of titanium or tantalum, or an alloy thereof.

As can be seen in the cross-section of figure 1A, the body 2 has
a gentle U-shape having a portion 3 abutting the crest of the alveolar ridge
and portions 4a, 4b that are formed as one unity therewith and abut the
palatal (palate) sides and the buccal (cheek) and labial (lip) sides,
respectively, of the alveolar ridge. The implant 1 can for instance have an arc
length suitable for dentures having teeth of the group consisting of the right
premolars and molars and teeth of the group consisting of the left premolars
and molars. The body 2 is frame-shaped or grid-shaped, having main bars or
main strips 5, 5a, 5b, that are circumferential, and auxiliary bars or auxiliary
strips 6. The bars 5a and 5b are intended to abut the labial and the palatal
sides, respectively, of the alveolar ridge. Spacious holes 10 through which
tissue can grow have been left open between the bars 5, 5a, 5b and bars 6.
Supporting areas 8, in this case having integrally formed column-shaped
elevations 9 for connection to an exo-prosthesis that is not shown, are
surrounded by holes 10 and are connected to the rest of the body by the bars
6 only. Weakenings 7 (as discussed above) have been formed in the material
of the body, approximately halfway the bars 6. Each column 9 therefore has
its own supporting area 8, which has been provided with a weakening 7 in
each connection 6 to the rest of the body 2.

The body 2 has furthermore been provided with integrally
formed attachment lips 11 and 12, which have been provided with attachment
holes 13 for osteosynthesis screws 14. The lips 11 are intended/configured
for attachment to zygomatic pillars, the lips 12 are intended/configured for
attachment to the bone adjacent to the apertura piriformis.
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In figure 2 a subperiosteal jaw implant 101 has been placed
against the left alveolar ridge of the mandible. The implant 101 is formed by a
body 102 formed as one unity of titanium or tantalum, or an alloy thereof.

As can be seen in the cross-section of figure 2A, the body 102
is U-shaped having a portion 103 abutting the crest of the alveolar ridge and
two pending portions 104a,b formed as one unity therewith, which portions
abut the buccal and lingual sides, respectively, of the left alveolar ridge. The
body 102 is grid-shaped, having main bars or main strips 105 that are
circumferential, and auxiliary bars or auxiliary strips 106. Holes 110 through
which tissue can grow, have been left open between the bars 105 and the
bars 106. Supporting areas 108 having integrally formed supports 109 for
columns or pillars that have not been shown, for an exo-prosthesis are
surrounded by holes 110 and are connected to the rest of the body by the
bars 106 only. The bars 106 have been formed with weakenings 107 in the
material of the body. |

The body 102 has furthermore been provided with integrally
formed attachment lip 115, which has been provided with attachment holes
113 for osteosynthesis screws 114. The lips 115 are intended/configured for
attachment to the frontal edge (trigonum retromolare) of the ramus ascendens
mandibulae. Portion 105a has been provided with attachment holes 116, also
for osteosynthesis screws 114.

Figure 3 shows another embodiment of a subperiosteal jaw
implant 201 for a maxilla. Parts that are similar to the implant 1 of figure 1
have the same reference numbers increased by 200. Lip 211 is for
attachment to the zygomatic pillar and lip 212 is for attachment to the bone
adjacent to the apertura piriformis.

Figure 4 shows another embodiment of a subperiosteal jaw
implant 301 for a mandible. Parts that are similar to the implant 101 of figure 2
have the same reference numbers increased by 200. The implant 301 has
been formed like a continuous body 302 to be placed on both sides of the jaw
and the portion situated in between. Attachment holes 316 have been
provided for osteosynthesis screws for attachment.

Figure 5A schematically shows an example of attaching an exo-
prosthesis to an example of an implant according to the invention. The
column-shaped elevation 9 forms a support member for an exo-prosthesis
and is step-shaped having a foot 9a and a column 9b, which has such a
length as to extend above the crest t of the gingiva. In the upper end the
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column 9b has been provided with a bearing surface which has a screw hole
in there for screw 20 in order to secure prosthesis 30.

In figure 5B the elevation 9 is narrower and shorter, and
extends to below the crest t of the gingiva. For supporting dentures at the
correct height, an intermediate pillar 25 has been placed on the elevation 9. In
its lower side the intermediate pillar 25 has been provided with an
accommodation space 25a in order for it to fit on the elevation 9 therewith and
to be secured thereto by means of a screw. In the upper side the intermediate
pillar has been provided with a screw hole 25b for screw 20 in order to secure
prosthesis 30. Here, the prosthesis is attached indirectly to the elevation 9 on
a support member that is composed of elevation 9 and intermediate pillar 25.

‘The embodiment of figure 5A has the advantage of a transition
in the exterior surface situated below the crest of the gingiva being absent,
thus reducing the risk of contamination.

The implant is piaced in the patient by exposing the alveolar
ridge by making a few incisions in the gingiva. The implant is placed on the
alveolar ridge and attached to permanent jaw material using osteosynthesis
screws. The gingiva is placed back again over the implant and sutured. The
columns extend to above the gingiva. |

Finally, the exo-prosthesis is placed on the columns.

After a while the implant will get osseointegrated with the bone
membrane and with the gingiva. If the weakened areas 7, 107, 207, 307 have
been formed by an incision at the bone side or have a porous surface at that
location, this will be conducive to osseointegration. The forces resulting from
chewing motions can be absorbed by the jaw via the various screw
attachments. The motions of the implant relative to the gingiva and bone
membrane will then remain within limits. '

If a column extending through the gingiva has a mechanical
problem or when there is question of peri-mucositis at said column, it is
possible, after having detached the exo-prosthesis and cutting the gingiva
around the column in question open in flaps, to detach the column 9 including
its supporting area 8 from the body 2 of the subperiosteal implant 1, 101, 201,
301 through a machining action at the location of the weakened areas 7, 107,
207, 307. In case the body has been made of titanium or tantalum, or an alloy
thereof, the machining action can be executed more easily than would be the
case with the chromium-cobalt-molybdenum type alloys.
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It is noted that the columns 9 can alternatively be executed as
separate elements, and are then securely attached to the supporting areas 8,
et cetera, inseparable therefrom.

Manufacturing using 3D printing enables shaping the
weakenings in any wanted way, such as by porous areas, for instance with
pores having a maximum cross-section of 0.5 mm, hollow areas, incisions, or
perforations having a diameter that is smaller than the thickness of the body
at that location. -

Figure 6A shows a jaw implant 1 according to the invention,
divided into segments, placed against the alveolar ridge of the maxilla. For
reasons of an illustrative nature, the implant segments or bodies 2a,b are
shown folded out slightly flat, just like in figure 1. The implant segments or
bodies 2a,b have been formed as one unity per se, made of titanium or
tantalum, or an alloy thereof.

As can be seen in the cross-section of figure 6B, the bodies
2a,b are slightly U-shaped having a portion 3 abutting the crest of the alveolar
ridge and portions 4a, 4b that are formed as one unity therewith and abut the
palatal (palate) sides and the buccal (cheek) and labial (lip) sides,
respectively, of the alveolar ridge. The bodies 2a,b are frame-shaped or grid-
shaped, having main bars or main strips 5, 5a, 5b that are circumferential,
and auxiliary bars 6. The bars 5a and 5b are intended to abut the respective
palatal sides of the alveolar ridge. Holes 10 through which tissue can grow
have been left open between the bars 5, 5a, 5b and bars 6. Supporting areas
8, in this case having integrally formed column-shaped elevations 9 that are
connected thereto in an angularly rigid manner, for an exo-prosthesis that is
not shown yet (see figure 6C), are surrounded by holes 10 and are connected
to the rest of the body by the bars 6 only. Each column 9 therefore has its
own supporting area 8.

Like in the preceding examples, weakenings 7 have been
formed in the material of the body approximately halfway the bars 6, in
accordance with what has been discussed above. Each column 9 therefore
has its own supporting area 8, which has been provided with a weakening 7
in each connection 6 to the rest of the body 2. .

The bodies 2a,b have furthermore been provided with integrally
formed attachment lips 11 and 12, which have been provided with holes 13
for osteosynthesis screws 14. The lips 11 are intended for attachment to the
zygomatic pillars and the zygoma, the lips 12 for attachment adjacent to the



10

15

20

25

30

35

WO 2016/198935 PCT/IB2016/000762

18

apertura piriformis. In figure 6C the lips have been executed slightly different
from those in figure 6A.

Prior to placing the segments 2a,b the alveolar ridge has been
exposed by making a few incisions in the gingiva. Despite the presence of the
rather long extensions 11 and 12, the segments 2a,b have in a controlled
manner been successively introduced into the patient's mouth, and placed at
the correct location on the maxillary alveolar ridge. See figure 6C for segment
2a. If so desired, the segments 2a,b can be kept in their place for the time
being using a few temporary screws. These SCrews only need to be put in a
number of places and can be shorter than the osteosynthesis screws that will
ultimately be placed. |

Then the dentures 20 can be placed. In figure 6C the dentures
are substantially one-part, having a base part 20a made of metal forming a
bending-rigid bridge part continuing in dental arc direction/alveolar ridge
direction, and a dental part 20b in polymer or PMMA modelled thereon having
molars 21, premolars 22, canines 23 and incisors 24. The dentures comprise
teeth of the group consisting of the premolars and molars and extend on both
sides of the median ‘plane M. The bridge part 20a has been provided with
holes 27 for snugly fitting accommodation of the outer ends of columns 9, and
the dental part 20b has been provided with holes 25 for entry of screws 26 the
screw thread of which engages with the screw thread in the columns 9. The
head of the screw 26 fits into the hole 25, wherein in the bottom of the hole 25
is an opening to the hole 27 for fitting passage of the screw shank. The
screws 26 create an angularly rigid connection of bridge part 20a to segments
2a,b. The holes 25 are filled later on by a suitable filler.

The bridge part 20a then connects both segments 2a,b rigidly,
wherein the stability of the segments is enhanced, which is advantageous for
fixating the segments after that.

Subsequently the segments 2a,b are permanently fixated at
intermediate distance from one another, to the labial/lbuccal side of the
maxillary alveolar ridge using osteosynthesis screws 14, and are also
attached to the zygomatic pillar and adjacent to the apertura piriformis using
the osteosynthesis screws 14. The gingiva is placed back again, around the
columns 9 and over the implant, and sutured. The columns 9 extend to above
the gingiva. _

In figure 7A a subperiosteal jaw implant 101 has been placed
against the mandible. The implant 101 is constituted of three segments or
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bodies 102a-c each formed as one unity made of titanium or tantalum, or of
an alloy thereof.

As can be seen in the cross-section of figure 7B for segment or
body 102¢c, each segment or body 102a-c is U-shaped having a portion 103
abutting the crest of the alveolar ridge and two pending portions 104a,b that
are formed as one unity therewith, and abut the labial and lingual sides,
respectively, of the alveolar ridge or, for bodies 102a,b, abut the buccal and
lingual sides of the left and right alveolar ridge. The bodies 102a-c are grid-
shaped, having holes 110 through which tissue can grow and screw holes
113 for osteosynthesis screws 114 and with supporting areas 108 having
integrally formed columns 109 for an exo-prosthesis in the form of dentures
120.

The segments or bodies 102a,b have furthermore been
provided with integrally formed attachment lips or extensions 115a,b that
have been provided with holes 113 for osteosynthesis screws 114. The lips
115a,b are intended for attachment to the lateral side of the ramus ascendens
mandibulae, dorsally extending.

Despite the rather long extensions 115a,b, the segments or
bodies 102a,b have in a controlled manner been successively introduced into
the paﬁent's mouth and placed at the correct location on the alveolar ridge. If
so desired, the segments 102a,b could be kept in their place for the time
being using a few temporary screws. After this has successively been done
for both, the segment 102c¢ is placed, optionally also by means of a temporary
screw, in order to realize the situation of figure 2A, in which the segments are
situated at intermediate distances from each other.

In this example the dentures 120 to be placed are one-part like
in figure 7C, that means that the bridge part 120a and dental part 120b form
one unity with each other and therefore are placed as a unit. The dentures
120 comprise teeth of the group consisting of the premolars and molars and
extend on both sides of the median plane M. The dental part 120b with the
teeth (premolars/molars and incisors/canine(s)) is made of polymer or PMMA.
Downwardly oriented holes or accommodation spaces 127 are present in the
metal bridge part 120a for snugly fitting accommodation of the columns 109.
While placing the dentures on the columns 109, the holes 127 are able, if
necessary, to orient the columns 109 and thus the segments that are rigidly
connected to the columns. Holes or accommodation spaces 125 have been
arranged in the upper side of the dentures 120, in which holes or
accommodations spaces screws 126 are inserted and via a hole in the bottom
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of said holes can be screwed into the columns 109 in order to fixate the
bridge part 120a and thus the dentures 120 and the segments to each other.

The screws 126 now also realize an angularly rigid connection
of bridge part 120a to the segments 102a, 102b and 102c. The holes 125 are
filled later on by a suitable filler.

The bridge part 120a then rigidly connects the three segments
or bodies 102a,b,c, thus enhancing the stability of the segments placed on
the alveolar ridge, at least until they have been fixated to the lateral side of the
ramus ascendens mandibulae and to the alveolar ridge using osteosynthesis
screws 114 in all holes 113. The gingiva can subsequently be placed back
again and sutured.

_ In figures 7C and 7D the embodiment is slightly different. The

segment 102c extends onwards along the alveolar ridge to the left side.
Furthermore, the dentures 120' are two-part, in this case having a separate
bridge part 120a’' and a separate dental part 120b, to be placed successively.
As can also be seen in top view in figure 7C, the bridge part 120a’ at the side
of the dental part 120b' has been provided with two types of holes, namely
holes or accommodation spaces 125' for screws 126’ with which the bridge
part 120a' can be screwed onto the columns 109", and holes 134 for screws
133 with which the dental part 120b' can be screwed onto the bridge part
120a'. ' _

The way of placement largely corresponds with placing the
assembly of figure 7A, however, not until after the bridge part 120a itself has
been fixated to the columns 109' and the segments have been fixated to the
alveolar ridge using osteosynthesis screws 114, will the dental part 120b' be
detachably attached to the bridge part 120a’ using the screws 133 that can be
inserted into the holes/accommodation spaces 132 in the dental part 120b' for
screw engagement into the holes 134.

After a while the implant segments will get osseointegrated with
the bone membrane and with the gingiva. Until that time the bridge part
ensures stabilization of the segments.

In one embodiment each segment has been provided to be
ideally positioned by means of the precision attachment between the
subperiosteal segments and the supra structure, which spatially define the
segments in their ideal configuratioh relative to each other and relative to the
jawbone. '

Manufacturing the implants according to the invention, either in
the segmented embodiment or not, can take place as follows. The patient is
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in need of an exo-prosthesis, yet due to an atrophied jawbone they have
insufficient material to attach and anchor endosseous implants. Bone
reconstruction using the patient's own bone or donor bone or using synthetic
bone is not an option and neither is bone grafting. In such cases a
subperiosteal implant may be the solution.

A three-dimensional image is made of the jaw or the jaw part in
question of the patient's, which reveals the specific contours and condition of
the jawbone. This is done using a 3D scanner, in particular a CT scanner,
more in particular a CBCT scanner.

The 3D image is stored and made available to a designer of
subperiosteal implants. The designer designs an optimal design of the
subperiosteal implant for the patient using a CAD program. The designer then
also decides on the locations of attachment by means of screws and the
design of the weakenings and/or the division into segments. The scan also
provides information about the locations where the bone is sufficiently thick to
serve as location of attachment. Based on the scan, the designer is able to
decide on the use of, the location and the shape of extensions/lips.

The design can be stored in a design file suitable for operating
a 3D printer. The 3D printer in configured for printing medical implants made
of biocompatible materials such as titanium or tantalum or alloys thereof.

The operating system of the 3D printer reads the design file and
has the 3D printer print the body or the bodies in accordance with the design.
The body obtained then forms the subperiosteal implant or the bodies
obtained together form the subperiosteal implant constituting of segments. If
required the body or the bodies/segments can be further finalized (such as
finishing the threading), for instance in a CNC process.

The above description is included to illustrate the operation of
preferred embodiments of the invention and not to limit the scope of the
invention. Starting from the above explanation many variations that fall within
the spirit and scope of the present invention will be evident to an expert.
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Claims

1. Jaw implant for oral, subperiosteal placement over the alveolar
ridge of the maxilla or of the mandible, wherein the implant forms a body
which in cross-section, in the condition in which it has been placed on the
alveolar ridge transverse to the alveolar ridge, has been formed concave
towards the alveolar ridge, such as J-shaped, L-shaped or U-shaped, wherein
in or near a first portion forming the base of the body, in particular forming the
base of the J, L or U, the body has been provided with one or more
supporting areas for support members, such as pillars, for extending through
the gingiva, in particular passing through it, said supporting areas being
integrally formed with the body, said support members forming a support for
an exo-prosthesis, such as a dental prosthesis or dentures, characterized in
that the supporting areas have been connected to the rest of the body via
relatively weakened areas of the body, in particular have been connected to
the rest of the body via those relatively weakened areas of the body only.

2. Implant according to claim 1, wherein each supporting area has
been connected to the rest of the body via its own weakened areas.

3. - Implant according to claim 2, wherein, at least at the location of
the supporting areas, the body has an open structure such as a framework or
grid.

4. Implant according to claim 3, wherein the weakened areas have
been restricted to within the bars or strips of the grid or framework.

5. Implant according to any one of the preceding claims, wherein

the relatively weakened areas have been formed by porous areas, wherein
the pores may have a cross-section that is smaller than 1 mm, for instance in
the order of a few tenths of one mm, such as 0.5 mm.

6. Implant according to any one of the claims 1-4, wherein the
weakened areas are formed by hollow bar sections or hollow strip sections.
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7. Implant according to any one of the claims 1-4, wherein the
relatively weakened areas are formed by areas having a relatively reduced
wall thickness.

8. Implant according to any one of the claims 1-4, wherein the
relatively weakened areas are formed by areas having perforations in the
material of the body, wherein the perforations have a cross-section that is
smaller than the thickness of the body at that location. ,
9. Implant according to any one of the preceding claims,
manufactured by means of 3D printing, preferably made of titanium, tantalum
or an alloy thereof.

10. - Implant according to any one of the preceding claims or
according to the preamble of claim 1, wherein the jaw implant has been
divided into segments or bodies that have been configured for respective
placement in different areas of the alveolar ridge, spaced apart from each
other in arc direction of the alveolar ridge.

11. Implant according to claim 10, wherein the jaw implant is
intended for supporting dentures comprising at least a few of the group
consisting of the right premolars and right molars and at least a few of the
group consisting of the incisors, the canine, the premolars and the molars
situated to the left of the median line

and/or

comprising at least a few of the group consisting of the left premolars and left
molars and at least a few of the group consisting of the incisors, the canine,
the premolars and the molars situated to the right of the median line.

12, Implant according to claim 11, wherein at least one of the
segments has been configured for placement on the alveolar ridge at the
location of the right molars and/or left molars, and, in particular, has been
configured for placement at one side of the median line.

13. Implant according to claim 10 or 11, wherein at least one of the
segments has been configured for placement on the alveolar ridge at the
location of the incisors and/or canine(s) and, in particular, has been
configured for placement at one side of the median line.

14. Implant according to any one of the claims 10-13, wherein the
segments have been configured for placement on the alveolar ridge with
intermediate distances from one to the other.

15. Implant according to any one of the preceding claims, wherein
either the body has been provided or the segments/bodies have been
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provided with attachment holes for screws for attaching the implant to the
jawbone. |

16. Implant according to claim 15, wherein the holes have been
provided on a second portion of the body in question abutting a side of the
alveolar ridge, wherein, preferably, the second portion has been formed for
attachment to the buccal side of the jawbone in question.

17. Implant according to claim 15 or 16, wherein the body in
question has been provided with extensions, provided with one or more of the
attachment holes.

18. Implant according to any one of the preceding claims, wherein
the body, or at least one of the bodies/segments according to any one of the
claims 10-14, has been configured for placement on the mandible.

19. Implant according to claim 18, wherein the body, or at least one
of the segments/bodies according to any one of the claims 10-14, has been
provided with such an extension for attachment to the corpus mandibulae
and/or with such an extension for attachment to the ramus ascendens
mandibulae, in particular for attachment to the frontal edge (trigonum
retromolare) of the ramus ascendens mandibulae, over the trigonum
retromolare in the direction of the processus coronoideus, or lateral from the
ascending branch of the mandible, dorsally extending. .

20. Implant according to any one of the claims 1-17, wherein the
body, or at least one of the segments/bodies according to any one of the
claims 10-14, has been configured for placement on the maxilla.

21. Implant according to claim 20, wherein the body, or at least one
of the segments/bodies according to any one of the claims 10-14, has been
provided with such an extension for attachment adjacent to the apertura
piriformis and/or has been provided with such an extension for attachment to
the zygomatic pillar and/or the zygoma.

22. Implant according to any one of the preceding claims, wherein
the supporting areas at the convex side of the body in question have been
provided with elevations which, at their end facing away from the body, have
been provided with a means for attaching an exo-prosthesis thereto, either
with or without the interposition of an intermediate pillar.

23. Implant according to claim 22, wherein the elevations have
been integrally formed with the body in question.
24, Implant according to claim 22 or 23, wherein the elevations

protrude from the body in question up to a distance that is sufficient for their
circumferential surface to extend above the gingiva after having been placed.
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25. Implant according to claim 22, 23 or 24, wherein the elevations
are pillar-shaped and at their outer ends have been provided with a means for
direct attachment of an exo-prosthesis thereon.

26. Implant according to claim 24, wherein at their outer ends the
elevations have been provided with a means for attaching an intermediate
pillar thereto, which intermediate pillar at its opposite end has been provided
with a means for attaching an exo-prosthesis thereon.

27. Assembly of

- a jaw implant for oral subperiosteal placement over the alveolar ridge of a
patient's maxilla or mandible, in particular an implant according to any one of
the preceding claims,

- dentures; and

- supports for supporting the dentures on the jaw implant, spaced apart
therefrom, which supports in particular form columns or pillars,

wherein the dentures comprise at least a few of the group consisting of the
right premolars and right molars and at least a few of the group consisting of
the incisors, the canine, the premolars and the molars situated to the left of
the median line

and/or .

comprise at least a few of the group consisting of the left premolars and left
molars and at least a few of the group consisting of the incisors, the canine,
the premolars and the molars situated to the right of the median line,

wherein the jaw implant has been divided into segments or bodies that have
been configured for respective placement in different areas of the alveolar
ridge, spaced apart from one another in arc direction of the alveolar ridge, and
wherein the dentures comprise a bridge part that is bending-rigid under the
intended loads that occur and has an arc length that suffices to connect the
segments to each other via the supports.

28. Assembly according to claim 27, wherein the dentures comprise
right molars and/or left molars.

29. Assembly according to claim 27 or 28, wherein the bridge part
and at least one of the segments have been configured for mutual connection
by means of two or more of said supports.

30. Assembly according to claim 29, wherein the bridge part and
each of the segments have been configured for mutual connection by means
of two or more of said supports. _

31. Assembly according to any one of the preceding claims,
wherein the dentures comprise a continuous bridge part and a continuous
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dental part to be attached to the bridge part, which dental part comprises
teeth of the group consisting of the premolars and molars and optionally teeth
of the group consisting of incisors/canine(s).

32. Assembly according to any one of the claims 27-31, wherein
the dentures comprise a continuous bridge part and a dental part forming one
unity therewith, which dental part comprises teeth of the group consisting of
the premolars and molars and optionally teeth of the group ‘consisting of
incisors/canine(s). _

33. Assembly according to any one of the claims 27-32, wherein
the connection between the bridge part and the column-shaped supports is
angularly rigid under the intended conditions of use.

34. Assembly according to any one of the claims 27-33, wherein
the connection between each implant segment and the 'column-shéped
supports in question is angularly rigid under the intended conditions of use.
35. Assembly according to any one of the claims 27-34, wherein at
least one of the segments has been configured for placement on the alveolar
ridge at the location of the right molars and/or left molars, and, in particular,
has been configured for placement at one side of the median line.

36. Assembly according to any one of the claims 27-35, wherein at
least one of the segments has been configured for placement on the alveolar
ridge at the location of the incisors and/or canine(s) and, in particular, has
been configured for placement at one side of the median line.

37. Assembly according to any one of the claims 27-36, wherein
the jaw implant has been configured for placement on the alveolar ridge of the
mandible.

38. Assembly according to claim 37, wherein at least one of the
segments/bodies has been provided with an extension, provided with one or
more of the attachment holes, which extension has been configured for
attachment to the corpus mandibulae and/or has been configured for
attachment to the ramus ascendens mandibulae, in particular for attachment
to the frontal edge (trigonum retromolare) of the ramus ascendens
mandibulae, over the trigonum retromolare in the direction of the processus
coronoideus, or lateral from the ascending branch of the mandible, dorsally

exténding.

39. Assembly according to any one of the claims 27-36, wherein
the jaw implant has been configured for placement on the maxilia.

40. Assembly according to claim 39, wherein at least one of the

segments/bodies has been provided with an extension, provided with one or
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more of the attachment holes, which extension has been configured for
attachment adjacent to the apertura piriformis or has been configured for
attachment to the zygomatic pillar and/or the zygoma.

41. Method for manufacturing a subperiosteal jaw implant
according to any one of the preceding claims, wherein a scan is made of a
jaw for which the implant is intended, on the basis of which scan a design of
the implant is made, the design is entered as a CAD file into the operating
system of a 3D printer which is fed with a bio-compatible printing material
suitable for subperiosteal implants, after which the designed implant is printed
by the 3D printer using the printing material, in accordance with the design in
the CAD file. . _ ' _

42. Method according to claim 41, using an implant according to
any one of the claims 22-26, wherein the elevations are provided in a number
that is an excess of the required number. -

43. Method for intervening in cases of imminent onset of or full-
blown peri-implantitis in the area of a support column forming the connection
between a subperiosteal jaw implant and an exo-prosthesis, wherein a
relatively weakened area forming the connection between the support column
in question and a concave body of the implant placed against the jawbone is
broken and the support column is removed.

44, Method according to claim 43, wherein the exo-prosthesis is
placed back again after removal of the elevation.
45, Method for placing dentures in a patients mouth, which

dentures comprise at least a few of the group consisting of the right premolars
and right molars and at least a few of the group consisting of the incisors, the
canine, the premolars and the molars situated to the left of the median line
and/or

comprise at least a few of the group consisting of the left premolars and left
molars and at least a few of the group consisting of the incisors, the canine,
the premolars and the molars situated to the right of the median line,

wherein the dentures comprise a bridge part formed as one unity and a
dental part,

wherein an implant constituting of segments is made, with at least a segment
for the right area of teeth of the group consisting of premolars and molars
and/or at least a segment for the left area of teeth of the group consisting of
premolars and molars, the segments are provided with supports, in particular
column-shaped or pillar-shaped supports, for supporting the dentures, and
the segments are successively placed on the prospective areas on the
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sufficiently exposed alveolar ridge, at least the bridge part is attached to the
supports in order to form a connecting bridge between the placed segments,
the segments are attached to permanent jaw material, in particular by means
of bone screws, the gingiva is placed back again, over the segments, and is
sutured.

46. Method according to claim 45, wherein dentures are placed
comprising a bridge part formed as one unity and a dental part to be attached
thereto, wherein first the bridge part is attached to the column-shaped
supports of all segments and subsequently the dental part is attached to the
bridge part. '

47. Method according to claim 46, wherein dentures are placed
comprising a bridge part and a dental part that is a unity therewith, so that
placing the bridge part also includes placing the dental part.

48. Method according to claim 45, 46 or 47, wherein also a
segment for an area of incisors and/or canine(s) is being placed.

49. Method according to any one of the claims 45-48, wherein the
segments are placed at intermediate distances from each other.

50. Method according to any one of the claims 45-49, wherein the
dentures also comprise a right third molar and/or a left third molar.

51. Subperiosteal implant to be placed on the alveolar ridge of a

mandible or maxilla, wherein the implant has been divided into segments in
alveolar ridge direction.

52. Subperiosteal implant according to claim 51, apparently suitable
and intended for an assembly according to any one of the claims 27-40.

53. Implant provided with one or more of the characterizing
measures described in the attached description and/or shown in the attached
drawings.

54. Method provided with one or more of the characterizing

measures described in the attached description and/or shown in the attached
drawings.



WO 2016/198935 PCT/IB2016/000762
1/5




WO 2016/198935 PCT/IB2016/000762
2/5




WO 2016/198935 PCT/IB2016/000762
3/5

~30
J2 L_%g/

FIG 5A

FIG 5B




WO 2016/198935 PCT/IB2016/000762
4/5




WO 2016/198935 PCT/IB2016/000762
5/5

~ _ V‘W‘:“:, o i .
:\"‘s,‘ﬂ" ;';‘ i e D ]
tota * \({ “=~} N ) ‘ y -

g D | N\ o8 ot



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2016/000762

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61C8/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 4 379 694 A (RIESS GUIDO [DE]) 1-5,

12 April 1983 (1983-04-12) 10-31,
33-37,
39,51,52
column 3, lines 19-47; claim 1; figures 1,
2, 5, 6

column 4, lines 3-21, 49-53

abstract

X US 6 030 218 A (ROBINSON DANE Q [US]) 1-5,
29 February 2000 (2000-02-29) 18-20,
22-26
abstract; figures

X GB 770 696 A (HERAEUS GMBH W C) 1-4,

20 March 1957 (1957-03-20) 18-20,
22,24-26
figures

_/__

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

31 August 2016 12/09/2016

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel, (+31-70) 340-2040, -
éx%ﬂ1#&34&ﬁh6 Fouquet, Michéle

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

claim 1; figures

PCT/1B2016/000762
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 02/39921 Al (CORTESE GIANCARLO [IT]) 1-4,
23 May 2002 (2002-05-23) 15-20,
22-26,41
page 3, lines 18-26; figures
page 4, lines 9-19
page 9, lines 5-13
X DE 20 2015 001579 Ul (KOPP SIGMAR [DE]) 1-4,
18 May 2015 (2015-05-18) 18-20,
22-26
paragraphs [0005], [0008]; claim 1
A US 2011/269100 Al (FURRER ANDRE [CH] ET 1-40,51,
AL) 3 November 2011 (2011-11-03) 52
figures
X,P US 2016/022385 Al (ZHAO KUN [US]) 1-4,9,
28 January 2016 (2016-01-28) 15-20,
22-26,
41,42
paragraphs [0010], [0016]; figures
X US 4 741 698 A (ANDREWS DOUGLAS V [US]) 1-5,
3 May 1988 (1988-05-03) 10-20,
22-40,
51,52
figures
X RU 2 317 794 C1 (GOU VPO SMOLENSKAJA GMA 1-5,20,
MIN ZD [RU]) 27 February 2008 (2008-02-27) 22-26

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




International application No.
INTERNATIONAL SEARCH REPORT PCT/1B2016/000762
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 43-50

because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. IXI Claims Nos.: 539 54
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ 1B2016/ 000762

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.1

Claims Nos.: 43-50

The methods according to independent claims 43 and 45 and their
respective dependent claims 44 and 46-50 are not regarded as patentable
inventions (Rule 39(iv) and Art. 17(2)(a)(i) PCT) as they relate to
surgical and therapeutical methods, especially in view of the
description, p.7, line 27- 38 which clearly states that the method is
performed in the mouth of the patient when the implant is already
installed in the bone (claim 43) of the implant is reinstalled (claim 45,
which is also a surgical method).

Continuation of Box II.2

Claims Nos.: 53, 54

Claims 53 and 54 are not searched, because they are so unclear (Art.
6PCT) as their subject-matter has not been defined by technical
structural features (claim 53) or method steps (54) but instead by
reference to the drawings and description only.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2016/000762
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4379694 A 12-04-1983 AR 218704 Al 30-06-1980
BR 7808248 A 20-05-1980
CA 1117328 A 02-02-1982
DE 2824118 Al 06-12-1979
DK 500978 A 02-12-1979
NO 783793 A 04-12-1979
US 4379694 A 12-04-1983
ZA 7806453 B 31-10-1979

US 6030218 A 29-02-2000  NONE

GB 770696 A 20-03-1957  NONE

WO 0239921 Al 23-05-2002 AU 1084302 A 27-05-2002
EP 1333770 Al 13-08-2003
IT T020001056 Al 14-05-2002
WO 0239921 Al 23-05-2002

DE 202015001579 U1 18-05-2015  NONE

US 2011269100 Al 03-11-2011 CA 2795724 Al 03-11-2011
CN 102858254 A 02-01-2013
CN 105147374 A 16-12-2015
EP 2563242 Al 06-03-2013
EP 2952145 Al 09-12-2015
ES 2548162 T3 14-10-2015
JP 5951598 B2 13-07-2016
JP 2013524995 A 20-06-2013
KR 20130069575 A 26-06-2013
US 2011269100 Al 03-11-2011
US 2015265378 Al 24-09-2015
WO 2011136898 Al 03-11-2011

US 2016022385 Al 28-01-2016  NONE

US 4741698 A 03-05-1988  NONE

RU 2317794 Cl 27-02-2008  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report

