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(57) ABSTRACT 

A locking cap for dental implants embedded in hard dental 
tissue. Such as tooth stubs or bones. The locking caps are 
ovoidal in plan view and may be formed of materials, such as 
non-adherent polymers, that are rigid, but softer than the 
material of the dental implant. 
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COMPONENTS FOR PERMANENT 
REMOVABLE AND ADJUSTABLE DENTURES 

AND BRIDGES 

0001. This application is a continuation of U.S. patent 
application Ser. No. 11/419,801, filed May 23, 2006, entitled 
Improvements in Components for Permanent Removable and 
Adjustable Dentures and Bridges (and also claims the benefit 
of the filing date of provisional application having Ser. No. 
60/685,640, which was filed on May 27, 2005 and U.S. pend 
ing patent application Ser. No. 10/746,674, which was filed 
on Dec. 24, 2003). 

FIELD OF THE INVENTION 

0002 The present invention relates to further improve 
ments in dental implant structures, and in particular to adjust 
able and/or modular, removably secured dentures and dental 
bridges, i.e., oral, or dental prosthetics. A detailed back 
ground for this invention is provided in related International 
Publication number WO 02/28304 A2, published on Apr. 11, 
2002 (hereinafter the “Prior Case) and number WO2004/ 
060189 A3, (hereinafter the “Prior Case II'). by the same 
inventor and applicant, the complete disclosures of which are 
incorporated herein by reference, including the specification 
and drawings. 

BACKGROUND OF THE INVENTION 

0003. As shown in FIG. 1 of the Prior Cases, it is well 
known to firmly attach dentures to hard dental tissue, such as 
the jawbone 14 or tooth stubs by an implanted support, via 
prosthetic dental bridges 10; foundations 12 for such bridges 
10 are known . In particular, the dental bridge 10 may be 
securely mounted to implanted Screw posts 16, or other 
known securing mechanisms. Such foundations 12 are also 
described, for example, in U.S. Pat. Nos. 5,575,651 and 
5,788,492. Other, more readily removable, dentures secured 
to implanted supports are shown, for example in U.S. Patent 
Nos. 5,567,155 and 3,514,858. 
0004. The use of relatively slender implants to support 
foundations, described in the first two patents identified 
above, and in the Prior Cases, were originally considered 
suitable primarily as short term devices for use until the 
larger, “permanent' implants healed. One aspect of the 
present invention continues the earlier development and fur 
ther understanding that the slim implants can be used for 
substantially permanent, but removable denture prostheses of 
various types. The devices and procedures of the present 
invention avoid many of the problems of earlier systems when 
worn for extended periods, which included the lack of capa 
bility for easy removal and replacement, and potential irrita 
tion to the patient because of the difficulty of obtaining a 
proper fit to the jawbone and opposing teeth and gums, or to 
soft dental tissue. 
0005 Thus, a need continued to exist for a system which 
would permit the placement of a long-lasting dental prosthe 
sis in a patient’s mouth by chairside techniques available to 
the family dentist. Such a system should provide components 
for mounting Such prosthesis, which can be firmly secured to 
the hard dental tissue. Such as the jawbone, in a relatively 
short time, but which can be adjusted or removed to be pro 
phylactically cleaned or repaired at a later date, and which are 
readily adaptable to the natural variations in the size and 
shape of ridges in jaw bones, so as to provide for more 
comfortable use of any dentures secured on Such components, 
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and which allows for multiple fittings and adjustments with 
out damage to even the slender implants. 

SUMMARY OF THE INVENTION 

0006. In accordance with a first aspect of the present 
invention, The existing or new denture prosthesis can be 
retrofitted with the advantageous system of this invention. 
The prosthesis can be removed from the mouth by the patient 
to be prophylactically cleaned daily, but is primarily is 
intended for fitting or refitting of the prosthesis without dam 
age to the implant posts, by the dentist. 
0007. The improvement of this invention is to be primarily 
used in denture systems comprising anchoring implants and 
indexing guide pins that are permanently implanted, bi-later 
ally, at the most posterior parts of the jaw. The channel form 
ing the concave underside of a full, or partial, denture, for 
either the upper or lower jaw, can be lined with a resilient 
material, covering the hard denture form, and thus more 
effectively maintain the denture in the correct position while 
cushioning the patient's dental ridge. Such a denture lining is 
intended to provide for an improved grip on implants, and can 
be readily resurfaced. 
0008. A chairside prosthesis foundation is also provided 
for securing to a plurality of anchored dental implants, in 
accordance with the Prior Cases. Each implant useful in that 
situation has an intermediate platform portion and an inter 
connectable top distal from the, preferably threaded, 
implanted portion. The foundation can comprise modular 
components, which can be supported by the intermediate 
implant platforms, but which can be locked together by being 
encased in a resin, in a permanent relative juxtaposition. The 
locked together components can be removably connected to 
the implants, to enable Subsequent adjustment of the prosthe 
sis to fit a range of jaw ridge sizes or for cleaning or repair. As 
explained in the Prior Cases, such modular components are 
secured in the jaw efficiently and relatively easily, and can be 
adjusted at a later date, to conform to the many variations in 
the size or shape of ridges in the jaw, rendering the prostheses 
more comfortable to the wearer. As also explained in the Prior 
Cases, the modular components can be interconnected while 
secured to the implants and are then reinforced and locked 
together by being encased by a cured, or hardened, resin 
composition, Such as any of the self-curing dental resins well 
known to dentists. 
0009. Both types of foundations, each referred to as a 
“splint', provides a base upon which tooth forms/synthetic 
teeth can be supported. When the screw shafts are implanted, 
temporary tooth forms can be created at chairside by a dentist, 
once a splint is in place, to provide a patient with a prompt 
replacement of missing teeth, which are firmly but replace 
ably connected to the implants. Immediately after placing the 
implants, the splint serves to index the implanted Screws so 
that they are maintained in position without movement, to aid 
in the healing process with the jawbone, by allowing the bone 
to firmly grow around the implants. 
0010. In one embodiment, shown in the Prior Case and 
Prior Case II, each implant shaft has a polygonal top driving 
portion, engaging an indexing member which fits around and 
is held in a desired juxtaposition by the polygonal top. The 
preferred indexing member has paired arms extending out 
wardly therefrom, forming slots there between. Connecting 
bars, or flexible bands, extend through the slots on each 
indexing member from the first of a series of such implants to 
the last of the series, thus interconnecting the indexing mem 
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bers and thus anchoring the group of implanted Screws 
together, to support each other in the desired juxtaposition. 
Each indexing member is in turn releasably secured to its 
respective implant shaft by a locking cap. To further enhance 
the rigidity and support provided by the overall splint struc 
ture, the bars and the indexing members are encased in a 
resinous material, thus forming a unitary rigid structure, 
which can be separated as a unit from the series of implants. 
0011. In accordance with the improvement of the present 
invention, by forming the locking caps from a material which 
is relatively soft compound to the implant posts, and non 
adherent to the encasing dental resin, Such as silicone or other 
polymeric non-adherent material. Such as the polyacetal Del 
rin, the locking cap can be readily and safely unscrewed from 
the implant, so that the foundation splint structure can be 
removed from the implants, once the implants are firmly set, 
i.e., fully healed to the bone, or earlier, if necessary. Any of the 
temporary or longer term dentures can be thus Supported on, 
and connected to the splint. The retaining implants as 
improved by this invention, preferably have a spheroidal head 
or an ovoidal head, extending above the gum line, and a 
platform Substantially at the gum line and connected to the 
spheroidal or ovoidal head by a slender neck. A spheroidal 
head is one having a generally circular shape from a top view, 
and an ovoidal head is one having a generally elongated, or 
ellipsoidal, shape from atop view. 
0012. The ovoidal head allows a secure fit for dentures for 
use on patients having very narrow, so-called “knife-edge'. 
gum ridges. The concavity on the inner Surface of the dentures 
for Such patients must be molded to have an especially narrow 
opening in order to obtain a firm fit over Such narrow gum 
ridges. The use of the ovoidal head on the implants permits 
firm and secure fitting for even the narrowest ridge, by align 
ing the major axis of the ovoidial head with the ridge. Alter 
natively, a denture for a wider ridge may be equally firmly 
Supported by aligning the ovoidal head transversely, or per 
pendicularly, to the gum ridge. This allows the ovoidal head to 
extend fully across even the widest denture concavity and 
provide the required firm support. The widest dentures would 
be supported by aligning the major axis perpendicularly to the 
gum ridge, thus, the ovoidal head provides the most versatile 
use covering a wide range of denture sizes. 
0013. In accordance with the invention, damage during 
removal of the locking caps is further eased, while lessening 
the possibility of unduly stressing or damaging the implant 
foundation, during the initial fitting period. In this invention, 
the non-adherent locking cap is formed of a polymer and has 
a skirt portion at one end, and a dome-shaped portion at 
another end, having a spheroidal or ovoidal shape. The skirt 
portion is preferably an annulus, concentric with the dome 
portion, and having an internal diameter Sufficient to Surround 
any elements secured on the intermediate platform, but not 
greater than that of the platform diameter, so that the skirt 
bottom presses against the top surface of the platform. Pref 
erably, a non-circular or polygonal, top driving portion is 
Supported on the platform and in turn Supports the threaded 
connector. Most preferably, at best, two elongated circumfer 
ential apertures are provided through the skirt, with relatively 
narrow skirt wall portions separating the two apertures. The 
apertures are preferably symmetrical about the circumfer 
ence. These non-adherent locking caps are especially useful 
during the initial fitting period, when the fittings and these 
caps must be removed from the implants several times. 
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0014. The locking cap is threadedly secured to the inter 
connectable top of the implant. When fitting the locking cap 
onto an implant, the externally threaded interconnectable top 
mates with the internal threaded portion of the cap. To reduce 
the chances of unintentional loosening of the cap, the cap is 
locked in place using a curable resin, which is inserted into the 
internal space within the skirt annulus in the locking cap. The 
resin is preferably one that will cure and harden quickly after 
the cap is screwed onto the implant, and is non-adherent to the 
locking cap. This hardened resin, portions of which extend 
into the apertures, will further secure the locking cap from 
rotational movement, which might otherwise cause it to 
loosen by Surrounding, for example, the polygonal driving 
portion. The resin can be selected from among common cur 
able dental resins, such as a polyacrylic or an epoxy polymer. 
When the locking cap is to be removed, the usual torque level 
is applied by the driving tool; the hardened resin in the aper 
tures will tear the narrow strips of polymer forming the inter 
mediate strips between the apertures, when the torque is 
applied to the caps. These resins may be auto-curing or light 
curing, both of which are commonly used in dentistry. Gen 
erally, these are non-adherent to many dental polymers. Such 
as Delrin. 

0015. By providing cured resin through the apertures, the 
cap is locked in place, but the cap can be readily torn at the 
ends of the apertures, under applied torque, thus, removing 
the lock without dislodging or moving the implant part before 
healing is complete. The material between the apertures can 
be made more likely to split in response to an applied torque 
by reducing the cross-sectional thickness of the material at 
those intermediate portions. Preferably the apertures extend, 
in toto, at least about 50% of the circumference, and most 
preferably at least about 80% of the circumference. To avoid 
extrusion of the resin beyond the apertures, before hardening, 
a thin, non adherent sleeve can be placed over the apertures 
and around the skirt portion. The sleeve can hold the resin in 
place during curing. The sleeve is most preferably non-adher 
ent to the resin filling in the cap, such as a silicone, and also 
can have a slight elasticity to improve holding and simplify 
removal after hardening. 
0016. In use, an auto-cure or light-cure resin is inserted 
into the inner cup of the skirt of the locking cap. The cap is 
firmly tightened in place utilizing a U-shaped driver which 
fits within the aperture in the locking cap. Preferably, the 
apertures extend around and down the sides of the cap, and the 
U-shaped driver can conform to the downwardly extending 
side slots. Alternatively, a standard straight or cruciform slot 
across the top of the dome is provided, to allow a screwdriver 
to be used, or a polygonal indentation, foruse, for example by 
an Allen wrench-type of driver. As the cap is screwed down, 
any excess curable resin material is forced outwardly, or 
upwardly, out of the cap, and can be easily wiped away before 
the resin hardens. A silicone sleeve placed around the aper 
tures can be removed after the resin hardens. 

0017. The locking cap thus is held against rotation by the 
hardened resin Surrounding the polygonal driver part on the 
implant and extending into the apertures of the skirt portion. 
The lower skirt portion, between the apertures, can be lifted 
out, or broken-up when exposed. 
0018 When it is desired to remove the cap, by applying 
Sufficient torque to the caps e.g. with the U-shaped driver in 
matching slots, the hardened resin in the skirt will fracture the 
skirt wall portions, separating the apertures allowing, and the 
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internally threaded portion of the cap and the skirt will sepa 
rate at the apertures, allowing it to be easily unscrewed from 
the implant. 
0019. During the healing period, an interim prosthesis 
lined with the silicone material serves to lock the implants in 
place while providing an interim tooth replacement for the 
patient. That interim prosthesis will be removed once healing 
is complete. This procedure may need to be repeated a num 
ber of times during the healing, and the following trials and 
fittings of the final customized prosthesis. This final prosthe 
sis can be constructed with the components described in, for 
example, U.S. Pat. No. 6,685.473 B2. After removal of the 
cap with the separated bottom section, a new cap must be 
secured in place in the same manner, when the interim pros 
thesis is replaced after the fitting. 
0020. The non-adhesive locking cap of this invention, is 
especially useful during the repeated fitting operations, 
because it is far less likely to stress or damage the thread of 
the, e.g., titanium, implant when being installed onto the 
implant, or being removed therefrom. 
0021. In a preferred embodiment, a central opening 
extends through the cap, regardless of the shape of the head, 
so that it is open at both ends; this permits excess resin to 
escape out the top, as the cap is being screwed down, while 
being held in place onto the threaded portion. This central 
opening can be provided regardless of the shape of the cap 
head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 illustrates, on ajaw model, a series of index 
ing and holding implants having the desired spheroidal head 
of this invention and banded necks; 
0023 FIG. 1a illustrates, on the jaw model of FIG. 1, a 
series of indexing and holding implants having the desired 
spheroidal head of this invention without the neck bands; 
0024 FIG. 2 illustrates, the jaw model of FIG. 1 with 
insert covers over the indexing implants; 
0025 FIG.3 illustrates, the jaw model of FIG. 1; wherein 
the holding implants are covered by a half sheath; 
0026 FIG. 4 illustrates a detailed perspective view of the 
half sheath shown in FIG. 3; 
0027 FIG. 5 illustrates a top plan view of the spheroidal 
head of the holding implants of FIG. 1; 
0028 FIG. 6 illustrates, the jaw model of FIG.3, wherein 
the holding implants are covered by a half sheath which is in 
turn covered by a metal reinforcing frame; 
0029 FIG. 7 illustrates an elevation view of a spheroidal 
headed implant for the present invention, as shown in FIG. 1; 
0030 FIG. 8 illustrates a front view of a splint being 
applied to the jaw, over the holding implants; and 
0031 FIGS. 9A-I illustrate the procedure for forming a 
completed splint or dental prosthetic bridge in accordance 
with the present invention. 
0032 FIG. 10 illustrates a locking screw cap made of a 
structural, nonadherent polymer, Such as the polyacetal Del 
rin, to secure the prosthesis to the implant; 
0033 FIG. 11 illustrates a single tooth prosthesis 
anchored to an implant; 
0034 FIG. 12 illustrates the skeleton of a prosthesis foun 
dation which is threadedly connected to the implants; 
0035 FIG. 13 is an exploded perspective view of a 
threaded dental implant and internally threaded upperlocking 
Cap. 
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0036 FIG. 14 is a perspective view of a threaded implant 
wherein the cap is threadedly connected to the implant and is 
in the process of being secured thereto utilizing a curable 
resin. 

0037 FIG. 15 is an elevational view of a spheroidal 
headed locking cap. 
0038 FIG. 16 is a partial cut away view of the locking cap 
of FIG. 15, taken along lines 16-16. 
0039 FIG. 17 is a top plan view of the spheroidal headed 
locking cap. 
0040 FIGS. 18 A-C are elevational front and side views, 
respectively, and a top view, of an ovoidal locking cap. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0041 As described herein, the various rigid structural 
components shown in the drawings are fabricated from, for 
example, titanium, stainless steel, and/or any other Suitable 
dental implant material which can withstand functional loads 
and Support crowns, bridge segments, or the complete 
replacement of teeth with tooth forms/synthetic teeth/artifi 
cial teeth. 

0042. A model of a patient’s jaw ridge R is shown in FIGS. 
1 and 1a, including implanted into the jawbone ridge a pair of 
the guide, or indexing, pins 2 in the posterior-most portions of 
the model, and a series of implant screw type retention pins 5. 
Each of the retention pins in this embodiment, has a flattened 
dome-shaped, or spheroidal, head 9, and a narrower neck 10 
and threaded shank 20, extending into the jawbone. Interme 
diate the shank and neck is a flange 22 having a distally facing 
platform 22A. The combination of the neck 10 and head 9 
provides an undercut surface for retention and the platform 
22A a firm support for the denture. In addition, closely sur 
rounding the neck 10 there may be employed a removable 
elastic band 7, which can be utilized to vary the degree of any 
undercut effect by reducing or increasing the effective diam 
eter of the shank to the needs of the patient. 
0043. The spheroidal or ovoidal headed implant caps can 
be used for a single tooth prosthesis (FIG. 11) or as part of a 
bridge denture, with other Such implants. As shown specifi 
cally in FIG. 12, and described more fully in the context of the 
Prior Case, another preferred embodiment of the holding 
implant screw 94, 18 has, at one end, a relatively long self 
tapping threaded shaft 20. In use, an opening is made through 
any soft dental tissue, e.g., gums, overlying the jawbone, and 
the implant screw 18 is screwed into the hard dental tissue. 
The implant Screw 18 has various advantageous features, 
Such as a flange having a flat surface 22A on a first side 
adjacent to which modular components are positioned and 
Supported, and having a tapered Smooth portion 22B on a 
second side facing the dental tissue from which the threaded 
shaft 20 extends. The threads preferably do not extend the full 
length of the shaft 20, such that a substantially smooth, 
unthreaded portion is preferably present immediately adja 
cent the tapered portion 22B. In addition, this embodiment of 
the implant screw 18 includes a driving portion 24 which, in 
this example, is a flat polygonal extension, having a rectan 
gular longitudinal cross-section. The driving portion 24 is 
adapted to engage a tool. Such as a socket wrench bit. This is 
more fully set out in the Prior Case, incorporated herein. It is 
understood that the driving portion need not be in the specific 
shape shown, and may be polygonal concavity or extension, 
to engage compatible tools known in the art. 
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0044) The preferred embodiment of the slender holding 
implant screw 94, as shown in FIG. 13. includes at the pro 
truding longitudinal end, prosthesis connecting member 26, 
for attaching modular prosthesis components thereto. As 
shown, the prosthesis connecting member 26 is externally 
threaded for receiving an internally threaded cap 109; for 
removably but rigidly connecting the implant screw to the 
splint. 
0045. As shown specifically in FIG. 13, and described 
more fully in the “Prior Case', a preferred embodiment of the 
implant Screw 8 has at one end a relatively long self-tapping 
threaded shaft 20 and an adjacent shorter smooth cylindrical 
shaft 21. A flange 22 is provided longitudinally adjacent the 
smooth portion of the shaft 21, distal of the threaded portion, 
and includes a Smooth tapered portion immediately adjacent 
the shaft flowing outwardly to a flat surface substantially 
perpendicular to the axis of the shaft and facing away from the 
shaft. A driving portion having a substantially polygonal 
cross-section extends longitudinally from the flat flange Sur 
face portion 22. An externally threaded prosthesis connecting 
member 26 extends axially from the driving portion 24 in a 
direction away from the shaft 20. The non-adherent locking 
screw cap 109 of this invention is shown in a position in FIG. 
13 adjacent the threaded connector 26, and in FIG. 14 
screwed onto the threaded connector 26. 
0046. The locking cap 109 comprises an annular, open 
ended skirt portion 129, having a generally cylindrical outer 
circumferential Surface. A pair of circumferential apertures 
110 are formed therethrough, so as to extend completely 
through the wall of the skirt 129. 
0047. At the distal end of the locking cap 109 is a substan 

tially spheroidal head portion 119 having radial, transversely 
extending slots 120 formed at diametrically opposed edges of 
the circumference of the spheroidal head. A narrower neck 
portion 116 is located intermediate the top of the skirt portion 
129 which is defined by a relatively flat surface 121, and the 
spheroidal head 119. A central opening, defined by an inter 
nally threaded wall surface 115 extends completely through 
the spheroid head 119 and the neckportion 116, to the interior 
of the skirt portion. 
0048. An alternative locking cap 209 is shown in FIGS. 18 
A-C. At the distal end of the locking cap 209 is a substantially 
ovoidal head portion 219 having slots 120 preferably extend 
ing along the major circumference of the ovoidal head, as 
shown. The remaining aspects of this cap are as described 
above. 
0049. The locking caps 109, 209 of this invention are 
preferably molded from a polymer of the types commonly 
used for placement in the mouth, by dentists, such as the 
polyacetal resin Delrin, utilizing either co-polymer grades or 
homo-polymer grades. Other useful materials include dental 
grades of nylon or polysulfone. Other suitable dental resins 
having the desired mechanical strength may also be utilized. 
0050. The relatively soft locking cap 109 made of a poly 
meric material is preferably used at least during the prelimi 
nary period after the implant is first affixed, when it is desired 
to provide an immediate replacement or splint to both hold a 
plurality of such implants in place and to provide the patient 
with at least an immediate replacement for the missing teeth, 
even though it is not one that may be maintained on a perma 
nent basis. After the implants and bone have healed and 
become firmly secured, the permanent prosthesis can then be 
fitted. As the fitting of a permanent prosthesis often requires 
several trials, when the prosthesis must be removed, refitted 
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and replaced, the use of a hard metal cap during this period 
could result in Some damage to the metal implants. By utiliz 
ing the relatively soft resin cap, the likelihood of any damage 
occurring to the implant, from a cross threading or the like, is 
greatly reduced, if not wholly eliminated. 
0051) To further enhance the effectiveness of these caps, 
and to avoid their coming loose during this period, the caps 
can be initially filled with a curable dental resin in the cup 
formed by the skirt, preferably of the auto-cure or light cure 
type, and the cap is then applied to the threaded top portion of 
the implant and screwed down, while the excess resin from 
the skirt portion is squeezed out the top of the cap through the 
opening defined by the surface 115. 
0052. As noted, the apertures 110 can be covered by a 
removable silicone sleeve 130 during curing, having suffi 
cient elasticity to be able to be readily removed after the resin 
is set, if desired. The dental resin is generally not adherent to 
the silicone so the resin does not interfere with the removal of 
the sleeve. Any excess uncured resin which exudes from the 
top of the cap during the process of its being screwed on to the 
implant can be readily wiped-off before it hardens. 
0053. When the resin in the skirt is hardened, it surrounds 
the polygonal drive member 24 and extends into the aper 
tures. This prevents inadvertent rotation of the cap when 
subjected to various stresses in the mouth. However, when the 
cap and resin are Subjected to torque by the application of e.g., 
the U-shaped driver, on the slots 120,220, the hardened resin 
in the apertures will press against the narrow portions 117 
separating the apertures; these narrow portions in the skirt 
117 are relatively weak, so that when torque is applied to the 
head of the resin cap the narrow portions with rupture. The 
cured dental resin, within the apertures of the skirt, pressing 
against these narrow portions between the apertures, will 
cause them to rupture upon the application of a reasonable 
torsional force, e.g. by utilizing a “U” shaped driver in the 
opposing slots 120,220. The intermediate wall portions 117 
can be further weakened by machining out some material So 
they are not as thick in cross-section as the remaining portion 
of the skirt wall 129. The top portion of the cap can be 
removed when it is unscrewed. The lower skirt surrounding 
the driving portion 24 can be readily lifted out and removed, 
exposing the exposed threaded connection 26, for attaching a 
new cap when the prosthesis is replaced by the dentist. This 
process can be repeated several times as needed during the 
trials and fittings of a customized prosthesis, without likeli 
hood that the implant will be damaged. 
0054 Prior to initially forming the splint, of whichever 
form, a mold of the mouth showing the locations of the upper 
ends of the implants and their shape, together with any index 
ing element 80 present on each implant, is made using the 
usual dental impression material. A denture prosthesis can be 
prepared from this mold, by known procedures, which will 
locate the implant tops extending through the dental prosthe 
sis. The concavity formed by the posterior indexing implants 
should be expanded to a larger opening to leave room for the 
jacket insert to be attached to the denture. This initial foun 
dation, formed from a relatively hard dental resin, is then 
treated to remove material from the concave portion formed 
around the jaw ridge, to permit the molding and/or insertion 
of a softer more resilient dental resin liner, if desired. 
0055. This is not a part of this invention and merely pro 
vides the context for its use. This context is described more 
fully in a prior published application by the applicant (U.S. 
Patent Publication 2004/0166476-A1). 
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0056. The use of the caps of this invention does not inter 
fere with conventional molding techniques for dentures and, 
thus, allows dentists and dental laboratories to continue with 
their usual practice when forming a permanent denture pros 
thesis. 
0057 The above disclosure sets forth preferred embodi 
ments of the present invention. Only the following claims 
fully define the invention: 

1-4. (canceled) 
5. A dental prosthesis system to provide a dental prosthesis 

resiliently, removably anchored to the mouth of a patient, the 
dental prosthesis system comprising at least one rigid dental 
implant, the implant comprising a first end portion formed of 
an elongated shank having an externally threaded outer Sur 
face and intended to be substantially permanently, threadedly 
secured into a patient's jaw, below the gum ridge; a flat 
Surface, located at the second end of the implant, which is 
intended to he located at a position at the outer surface of the 
patient’s gum ridge, and extends transversely to the axis of the 
shank; a connector head portion extending outwardly beyond 
the gum ridge Surface from a central portion of the flat Surface 
and having an externally threaded outer Surface: and a cap 
having an internally threaded opening extending at least par 
tially axially therethrough, the threaded opening being 
capable of being threaded secured to the connector head 
portion and being formed of a material softer than the material 
of the connector head portion; and a dental prosthesis includ 
ing a foundation having a concave under-Surface intended to 
fit over and around the jaw ridge, the foundation being formed 
from a relatively hard dental resin, the hard dental resin defin 
ing the concave portion being formed to provide space for the 
insertion of, and the molding, in situ, of a softer, more resilient 
dental resin liner within the concave portion, and openings 
through the hard dental resin and the softer dental resin liner 
to permit passage of the connector head portion therethrough; 
whereby the cap being capable of threading onto an end 
portion of the connector head portion can thus removably 
secure the dental prosthesis to the mouth of the patient. 

6. The denture system of claim 5, wherein the thin, rigid, 
dental implant further comprises, a generally frusta-conical 
section extending between the Inner end of the threaded por 
tion of the elongated shank and the flat surface. 

7. The dental prosthesis system of claim 5 further compris 
ing a connectionjunction at the outward end of the implant for 
a tool to threadedly turn the implant in place in order to 
connect the implant in the patient's jaw. 

8. The denture system of claim 3, wherein the material of 
construction of the connecting cap is a material that is rigid 
hut relatively softer than the material forming the dental 
implant. 

9. The denture system of claim 5, wherein the material of 
construction of the connecting cap is a material that is rigid 
but relatively softer than the material forming the dental 
implant. 

10. The denture system of claim 9, wherein the material of 
construction of the connecting cap is a dental resin polymer. 

11. The denture system of claim 10, wherein the material of 
construction of the connecting cap is selected from the group 
consisting of polyacetal resins, nylon resins, pofysulfones, 
polyacrylics and silicones. 

12. The dental prosthesis system of claim 10 wherein the 
material of construction of the connecting cap is selected 
from the group consisting of polyacrylics, silicones and poly 
acetal resins. 
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13. The dental prosthesis system of claim 5 wherein the 
threaded lower portion of the implant at the end distal from 
the platform is of a gradually decreasing diameter. 

14. The dental prosthesis system of claim 5 wherein the 
diameter of the constant diameter externally-threaded cylin 
drical connection member is Smaller than the largest diameter 
of the shank portion of the implant. 

15. The dental prosthesis system of claim 5 wherein the 
material of construction of the cap is a material that is non 
adherent to other dental resin. 

16. The dental prosthesis system of claim 5 wherein the 
implant is formed of a titanium metal. 

17. The denial prosthesis system of claim 14 comprising a 
plurality of dental implants each having a constant diameter, 
externally-threaded, cylindrical connection member. 

18. A method of fitting a resiliently lined, rigid dental 
prosthesis of the type immovably secured to permanently 
implanted denial Support posts embedded into a patient's jaw, 
where the Support posts each include a shank secured into the 
patient's jaw and an outwardly facing platform surface at a 
second, opposite, end of the implant, having an outwardly 
facing Surface, and having a diameter greater than the largest 
diameter of the shank, and a constant diameter externally 
threaded cylindrical connection member, rigidly secured to 
the platform, and extending longitudinally, axially outwardly 
from the platform and having a diameter less than the diam 
eter of the portion of the shank immediately below the plat 
form Surface; the cylindrical connection member extending 
longitudinally, axially outwardly from the platform to a posi 
tion distal from the shank; the method comprising the steps 
of: 

molding a dental prosthesis foundation to form a dental 
prosthesis, the dental prosthesis including a concave 
under surface intended to fit over and around the jaw 
ridge of a patient, the foundation being formed from a 
relatively hard, dental resin, the hard denial resin defin 
ing the concave portion formed to provide space for the 
insertion of and the molding, in situ, of a softer, more 
resilient denial resin liner within the concave portion; 

molding the softer, more resilient dental resin liner on a 
form selected from the patient's jaw ridge or on a form 
molded to emulate precisely the patient's jaw ridge, 
including the externally-threaded, cylindrical connec 
tion members extending longitudinally axially out 
wardly from the platform of each implant, inserting a 
curable, softer, more resilient dental resin into the con 
cave portion, placing the dental prosthesis foundation 
containing the curable denial resin in close contact with 
the form, and allowing the curable resilient resin to cure 
and set, so as to form a close negative image of the jaw 
ridge and thus be capable of forming a suitable seal 
between the cured resilient resin and the sides of a 
patient's jaw ridge and Surrounding the longitudinally, 
axially extending, externally-threaded cylindrical con 
nection members; 

placing the thus molded dental prosthesis over the patients 
jaw ridge so that the outwardly-extending externally 
threaded connection, members extend into and through 
the openings in the dental prosthesis form and protrude 
to the top of the prosthesis and connecting Suitable con 
necting-caps threaded, onto the externally-threaded 
connection member, so as to hold the prosthesis firmly 
on the jaw ridge of a patient. 
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19. A kit for permanently, but removably, securing a resi 
lently lined, rigid dental prosthesis of the type capable of 
being immovably secured to permanently implanted dental 
Support posts embedded into a patient's jaw, the kit compris 
ing at least one Support post, each Support post comprising a 
shank designed to be secured into the patient's jaw and an 
outwardly lacing platform Surface at a second, opposite, end 
of the implant, the platform having a diametergreater than the 
largest diameter of the shank, and an outwardly extending 
constant diameter, externally-threaded, connection member 
rigidly secured to the platform mid extending longitudinally, 
outwardly from the platform to a position distal from the 
shank, the connection member having a diameter less than the 
diameter of the portion of the shank immediately below the 
platform surface; and 

at least one cap having an internally threaded opening 
extending at least partially axially therethrough, and 
being formed of a material softer than the material of the 
externally-threaded, connection member, the cap being 
capable of being threadedly, removably secured to the 
externally-threaded, connection member through its 
internally threaded opening, so as to secure a dental 
prosthesis to the implant after it is secured into a 
patient's jaw. 

20. The kit of claim 19 wherein the connection member is 
cylindrical and extends axially outwardly from the platform 
Surface. 

21. The kit of claim 19 wherein the cap is cylindrical in 
shape and its internally threaded opening axially extends 
through the cap. 


