WO 2008/079699-1-PCT/US2007/087284 DENTAL ATTACHMENT
ASSEMBLY AND METHOD BACKGROUND 1. Field of the Invention [01]

WaROHPELHt invention generally relates to a dental attachmerR@F/US2007/087284

anchoring structure for attaching a removable dental appliance such as a
full denture, overdenture, partial denture, or the like to a remaining
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Art [2] There are many different types of dental attachments for
releasably anchoring a dental appliance to one or more roots or implants,

or to an adjacent tooth. In mmc S?%ﬁ hments comprise mating,
snap engageable male and f éfg , which is attached to the
denture and the other of which is attached to a root, implant, or adjacent

tooth. One known attachment has a first part which is pivotally engaged in
L. gKield ed¢hedaysmipmnplant, and a second part secured to an implant,

[orPotokthadia SpmaRfachments ofdbisgenesalibma algMeaePest iNnchoring
U.S. Patent Nos. 5,417,570, 6,030,219, and 6,299,447, for example. [3]
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paif}@ eRdafanimalanibisment:iRast oM. e%801P I theLdiTooth, or to an
engages in a retainer which is attached to a denture. One problem with

endpsisgUriBIRIARE resilient ring attachments is that they work best when
perfectly straight. Any angulation of the abutment will cause wear and
2. relblaé diFe ring due to uneven biting forces. Summary

[02] There are many different types of dental attachments for releasably anchoring a
dental appliance to one or more roots or implants, or to an adjacent tooth. In many cases,
the attachments comprise mating, snap engageable male and female parts, one of which is
attached to the denture and the other of which is attached to a root, implant, or adjacent
tooth. One known attachment has a first part which is pivotally engaged in a cap secured
in an implant, and a second part secured to an implant, root, or the like. Some attachments
of this general type are described in U.S. Patent Nos. 5,417,570, 6,030,219, and 6,299,447,
for example.

[03] Another known attachment uses an O-ring which engages over a ball at the end of
an implant abutment or post. In one example, the O-ring engages in a retainer which is
attached to a denture. One problem with O-ring or similar resilient ring attachments is that
they work best when perfectly straight. Any angulation of the abutment will cause wear

and roll-out of the ring due to uneven biting forces.

Summary

[04] The present invention provides a system and method for attaching a dental
prosthesis to a tooth root, implant, or adjacent tooth. In one embodiment, an attachment
system comprises an abutment member for attachment to a tooth root, implant, or adjacent
tooth, an elastomeric ring for engagement in a groove on the abutment member, a retainer
ring for engagement over the elastomeric ring, the retainer ring having a rounded outer
surface, and a cap for securing in a recess in a dental appliance or prosthesis, the cap
having a rounded, concave inner surface adapted for swivel engagement over the rounded

outer surface of the retainer ring.



[4] The present invention provides a system and method for attaching a

dental prosthesis to a tooth root, implant, or adjacent tooth. In one
WQaMWHATHMt, an attachment system cdmprises an abutment Rfehb@093087284

attachment to a tooth root, implant, or adjacent tooth, an elastomeric ring
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engagement over the elastomeric ring, the retainer ring having a rounded
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which can compensate for divergent implants. The abutment member may
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swelengate pataeeheae to two or more implants. The cap, retainer ring, and
elastomeric rinﬁ may be adapted for use separately with an existing
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as to its structure and operation, may be gleaned in part by study of the

accompanying drawings,.in- Which. like referenee numerals refer to like

parts, and in which: [ & Beseth ﬁ%n of tht rawm,_sa dental attachment
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gle%ggg rlﬁtsgft by study of the accompanying drawings, in which like reference numerals

refer to like parts, and in which:

[09] Figure 1 is a sectional view of a dental attachment assembly according to a first
embodiment, with the parts of the assembly separated;

[10] Figure 2 is a sectional view of the dental attachment assembly of Figure 1, with
the parts assembled together;

[11]  Figure 3 is a sectional view similar to Figure 2, illustrating the pivoting action of
the cap;

[12] Figure 4 is a side elevation view of the assembled dental attachment assembly of
Figures 1 to 3, with the cap pivoted out of alignment with the remainder of the assembly;
[13] Figure 5 is a side clevation view of the abutment member of the attachment

assembly of Figures 1 to 4;



[10] Figure 2 is a sectional view of the dental attachment assembly of

Figure 1, with the parts assembled together; [11] Figure 3 is a sectional
WQRWSAMH to Figure 2, illustrating thé’pivoting action of the &4pF/[§2107/087284
Figure 4 is a side elevation view of the assembled dental attachment
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remainder of the assembly; [131 Figure 5 is a side elevation view of the

anofB R RS eoEid Aptirnmeas ergiarsagiarl ergrawipith the parts
56@%@79699-3-PCT/U82007/087284 [14] Figure 6 is a sectional view of a
distal extension dental attachment assembly of another embodiment,

[ esi§itr fof AacHRiNRto iV Rfidbe seriBti G OmaH, aiamply phkdgure 6, with

theSeR®y atesinbled; Figure 7 is a sectional view of the dental attachment
assembly of Figure 6, with the parts assembled; 1161Figure 8 is a
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the cap;

[17] Figure 9 is a perspective view of a dental attachment bar of another embodiment;
[18] Figure 10 is a top plan view of the bar of Figure 9;

[19] Figure 11 is a front elevation view of the bar of Figures 9 and 10;

[20] Figure 12 is a side elevation view of a mini dental implant and separated collar or
coping according to another embodiment;

[21]  Figure 13 is a perspective view illustrating splinting of several of the implants of
Figure 12 with a bar;

[22] Figure 14 is a cross-sectional view on the lines 14-14 of Figure 13;

[23] Figure 15 is a perspective view similar to Figure 13 illustrating an alternative bar
configuration;

[24] Figure 16 is an exploded sectional view of a modified embodiment of the dental
attachment assembly of Figures 1 to 5, with the parts of the assembly separated;

[25] Figure 17 is a sectional view of the dental attachment assembly of Figure 16, with
the parts assembled together;

[26] Figure 18 is a sectional view similar to Figure 17, illustrating the pivoting action
of the cap;

[27] Figure 19 is a side clevation view of the abutment member of the attachment
assembly of Figures 16 to 18;

[28] Figure 20 is a side clevation view of the assembled dental attachment assembly of
Figures 16 to 19, with the cap pivoted out of alignment with the remainder of the
assembly;

[29] Figure 21 is a sectional view similar to Figure 17, illustrating a modified abutment
membetr;

[30] Figure 22 is a sectional view of the assembly of Figure 21 illustrating the range of
pivoting action;

[31] Figure 23 is a separated perspective view of two parts of an angle correction

abutment member for an O-ring attachment assembly according to another embodiment;



[17] Figure 9 is a perspective view of a dental attachment bar of another

embodiment; [18] Figure 10 is a top plan view of the bar of Figure 9;
WQ 1YBHH9PE 11 is a front elevation view of the bar of Figures Fah(/I202s7284
Figure 12 is a side elevation view of a mini dental implant and separated
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assembly with a modified angle correction abutment member for providing a different

angular adjustment;

[34] Figure 26 is a separated perspective view of two parts of an angle correction

implant member for an attachment assembly according to another embodiment;

[35] Figure 27 is a cross-sectional view of an assembled O-ring attachment assembly

using the angle correction implant member of Figure 26; and

[36] Figure 28 is a cross-sectional view similar to Figure 27 illustrating an attachment

assembly with a different angular adjustment.

Detailed Description

[37] Certain embodiments as disclosed herein provide for systems and methods for
removably attaching a dental appliance such as a full denture, overdenture, partial denture,
or the like in the mouth of a patient. For example, one method as disclosed herein allows
for a cap to be cemented to the appliance with a resilient ring and outer, ring-shaped
retainer pivotally mounted in the cap and adapted for snap engagement over the head of an
abutment secured at an appropriate location in a patient’s mouth.

[38]  After reading this description it will become apparent to one skilled in the art how
to implement the invention in various alternative embodiments and alternative
applications. However, although various embodiments of the present invention will be
described herein, it is understood that these embodiments are presented by way of example
only, and not limitation. As such, this detailed description of various alternative
embodiments should not be construed to limit the scope or breadth of the present invention
as set forth in the appended claims.

[39] Figures 1 to 5 illustrate a dental attachment assembly 10 according to a first
embodiment. As best illustrated in Figure 1, the assembly 10 comprises four parts,
specifically an abutment member 12 for attachment to a non-vital root, implant, or the like,
an clastomeric ring 14 which may be an O-ring or the like, an outer retainer ring 15 for
clastomeric ring 14, and a cap 16 for securing in an indent in a denture or partial denture.
One or more such assemblies may be secured in a denture, depending on the extent of the

denture.



[24] Figure 16 is an exploded sectional view of a modified embodiment of
the dental attachment assembly of Figures 1 to 5, with the parts of the

WQ 3NN 8eparated; 1251 Figure 17 i3a sectional view of th@CBHER007/087284
attachment assembly of Figure 16, with the parts assembled together;

[4d26] FiguisulSdansaationabvievhsilaepa-iayre Fgillitrainhibe head 18, an
pivoting action of the cap; [27] Figure 19 is a side elevation view of the
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assembly of Figures 16 to 19, with the caE pivoted out of alignment with
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sectional view of the assembly of Figure 21 illustrating the range of .
2 AR RC RSN 9313 HIGLIAE P8R! B S el PSP Ltit dopiaviot Rl dpifdore of
an npangle eoiiREIABABUHVEN mambenfeiandTinthattaghneifas a rounded or
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for engagement by a suitable tool for use in screwing the member 12 into a tooth root or
implant bore. In alternative embodiments, other non-circular or polygonal shapes with
flats for engagement by a suitable tool may be used for tool-engaging portion 23, such as
square, octagonal, or the like.

[41] The eclastomeric ring 14 may be an O-ring or similar annular member of
clastomeric material. Examples of suitable materials for ring 14 are natural or synthetic
rubber material such as Buna or silicone rubber of 70 to 90 Durometer. The O-ring may be
of any desired hardness or durometer. Ring 14 is adapted for engagement in annular seat
or groove 20 when stretched over head 30, as illustrated in Figures 2 and 3. The retainer
ring 15 which holds the O-ring is an annular member of more rigid material than the O-
ring, such as stainless steel or titanium, or a rigid plastic material such as Delrin ®,
manufactured by E.I. du Pont de Nemours and Company, or the like. The annular member
has a rounded, concave inner surface 32 of suitable dimensions for retaining elastomeric
ring 14, and a generally convex, rounded outer surface 34.

[42] The cap 16 is of a rigid material such as stainless steel, titanium or the like, and has
an open end and inner cavity 35 for receiving the retainer ring 15 and elastomeric ring 14.
Cavity 35 has a generally concave, rounded inner annular surface 36 for pivoting or swivel
engagement over the rounded outer surface 34 of retainer ring 15, as illustrated in Figures
2 and 3. The outer surface of cap 16 may be knurled or roughened as indicated in Figure 4
for better retention in the denture recess.

[43] In operation, the abutment member 12 is installed in a suitable bore in an implant
or root. One or more abutment members may be installed at suitable locations in a
patient’s mouth, with corresponding caps 16 located in the denture. The retainer ring and
enclosed O-ring 14 are held in the cap and can be snapped over the head of an aligned
abutment member in order to install the denture. Figures 2 and 3 illustrate the attachment

assembly in the installed condition. The resilient ring 14 provides vertical movement while
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view of an assembled 0-ring attachment assembly using the angle
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view similar to Figure 24 illustrating an 0-ring attachment assembly with a
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[44] The attachment assembly can be made in a range of different sizes for different
size patients and dental implants. In one embodiment the heads of the abutment members
are provided within a range of diameters from 1.8 mm. to 6.0 mm., and the length is in the
range from 7 mm. to 18 mm. The diameter of the seat 20 is in the range from 1.0 mm to
3.0 mm, while the O-ring 14 is of suitable dimensions for mating snap engagement in scat
20. The cap, resilient ring and retainer may be sold separately for fitting over any O-ring
ball abutment.

[45] Figures 6 to 8 illustrate a modified abutment assembly 40 which is designed for
attachment to an adjacent tooth or crown rather than to a root or implant. The assembly is
similar to that of the previous embodiment apart from the abutment member 42, and like
reference numerals have been used for like parts. Abutment member 42 has a head 44, an
annular seat or groove 45 adjacent the head 44, a shaft portion 46 aligned with the head
and groove, and a distal extension or connecting arm 48 extending radially from shaft
portion 46 and terminating in a plate portion 50 which is secured in a suitable slot
provided in the side of an adjacent tooth or crown. As in the previous embodiment, the
head 44 has a flattened end 52 for reduced height.

[46] As in the previous embodiment, a resilient ring 14 is adapted for snap engagement
over head 44 and into groove 45, as illustrated in Figures 7 and &, and a retainer ring 15
engages over ring 14. Retainer ring 15 and resilient ring 14 are pivotally engaged the
cavity 35 in cap 16. As in the previous embodiment, the retainer and resilient rings are
held in axial alignment with head 44 of abutment member 42 while the cap 16 can pivot or
swivel on retainer ring 15 as indicated in Figure 8 in order to adjust for divergent tooth
roots or implant placements.

[47] Figures 7 and 8 illustrate the implant assembly in an installed or assembled
condition. The cap containing the retainer ring 15 and O-ring or elastomeric ring 14 is
suitably processed (bonded) in a recess in a denture. The denture is then pushed into
position, with the O-ring 14 stretching over head 44 and then snapping into groove 45,

where it is releasably retained. At the same time, the cap 16 can swivel to accommodate



[37] Certain embodiments as disclosed herein provide for systems and
methods for removably attaching a dental appliance such as a full
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For example, one method as disclosed herein allows for a cap to be
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retainer pivotally mounted in the cap and adapted for snap engagement

Thedimpesinasd Bt die ammpRinSs ditrdbist ARPRBBRGPHSHS 1EaiIeh [R ghe previous
cmBatightst mouth. [381After reading this description it will become apparent
to one skilled in the art how to implement the invention in various

48] te rhigiVeschiB ddifentetsh drraativdatpsticatbher Hbipemingfibagh denture

att¥@IRME QRIBRUIReRIDRTiIHeBraascinadamilt be desgringdheneis ibutment
is understood that these embodiments are presented by Wa%of example
|

MeRROrSOr 548t FiRatshlosdions lofis the bife i ALt n Biohrggasion abutment

mealissiRatiyeerebadinentsasheuld aothkenepastrugehtalimidhEerseAperas2, 64 has a
breadth of the present inyention as set forth in the appended claim

shapg 19agiiras O o ifuitr e ek ats aRsEAnRSAL 8%@@%8@%%8?&%%“““

menbEst ambedinastsAmbesinibasirated in Figure 1, the assembly 10
comprises four parts, specifically an abutment member 12 for attachment

[49b a RBA A raBYRBlaRE BPIh S fikeloRs Ehastonsttiotittr1behhith nligpd 65 of

cqii®a¢hOsHRg Qb thenikey and oMteIT iataireviing Jaedialastonaeticaingtiied end 66,
nd a cap 16 for securing jn an indent in a denture or parti nture. One

in ald
an ?W@J&?%@gmwé%ﬁﬁ %C@%%%@%ﬁ%éﬁ@&ﬂﬂ&sc}aaﬁ%ﬁﬁﬁg A groove
68.egmeaatm dedu r@tewé@@@@af&%aﬁsﬁe&%Tmmm%zw el TdR with a
abutment member 12 is shown. separately in Figure 5 and has a head 18,
ﬂaﬁ?ﬁﬁﬂﬁ&éﬁ”@&&ﬁ& %ﬁ%%gzgoagm&%?ﬁéa@ié{@ H 8850 81‘}?81‘{118% %an groove
68 aimaulatdbange htadiaeehirto Rexagdngdlpettianianda fashopsbaft®SThe distal

extending from flange 24 away from the head of the member 12. The .
e B o 4 R AP S ke B o e Fel e um and jaw

reddtafubnn elloyespeciainlesaisigeinwiib putitamsimwiitride coating. The shaft

5 has a threaded end partion 26 for attachment in a prepared bore in a
15§ho11] RSoPr HAHEUOHE Gt i 280 A& AR 1 cotess BGuRG fy spaced
implightseo? tddik had kBthasmamsndtsdribedanviexsobtesexiphendaftd Aof Zuest et
I fltﬁttened utppEr nd 30. The hexaggnaléjortion E?as flat faces for . ‘
2l R SGRIRLROby RSB R I8 RIS T B e TS rhatbsr 19 Ghd gy ices (o
illtsettedpahay ibeplanidedren Isvakiamnativenethbagipoeiits faiheif riam-sidctdadbutment

or olyggo[Pal stha es with flats for engagement by a suitable tool may be

R VGR &5@&36%8% %IHHPSSSZS, such as square, octagonal, or the like.

[S1141 Thdeklastomeieiegs 1426y loa ahcObingor aindasmed Ular rekadadle snap
of elastomeric material. Examples of suitable materials for ring 14 are .
e TR Gy AR Rtsor Rt 2 Lok GBS EANS Sy g Apscribed
abdeOth Runokweier. Whie thoswgombaydimaitanyndedicelbhdrankssadbmay be of similar
. durameter. Ring 14.is adapted.for engagement in annular seat or groov. .
A i e B0t FE U0 R S ST il S AR g e 60 s
praeidideritingpbbophi bl h plols tthecd- tng i$tacaah rolanmembemat ehiapertigider ring

material than the O- ring,.Su s stainless steel or titanjum, or a rigi
1 R e Rt B R SR B T e eaas o5
[SNenmbgrsand2Campanylwstithe kike atheharnulasserebipedhas@rdugdéd, another

em%%ﬂfgﬁ%’&t'QP?ﬁesijr{i%ﬁ? 32 ﬁ%{'stae%%%ﬁ“ SNt e 5‘%@%%%1‘;;” PSR Corises
rnng , and a generally convex, rounde outer surface
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appropriately positioned in an overdenture 86 for alignment with each implant, as
illustrated in Figure 14, and each cap contains a swiveling retainer ring 90 with an

clastomeric ring 88 retained within ring 86 of suitable dimensions for snap engagement



[42] The cap 16 is of a rigid material such as stainless steel, titanium or

the like, and has an open end and inner cavity 35 for receiving the retainer
WOia/878¢1? elastomeric ring 14. Cavity’35 has a generally coREdS2007/087284

rounded inner annular surface 36 for pivoting or swivel engagement over
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patmntet;aamﬂngﬂnﬁrﬁ@dmd[damd in Flgure 8 in order to adjust for divergent
oth roots or implan plac ents. 7 F| res, 7 nd8| strate
[Sgﬁpltiarr[%f assem% nél ms%aﬁed or“Lass][em con ftion. p‘Fhé ba Leh may help
dlsmbmaan]ngithASGMBEamdglﬂE anae0dnglor étaﬁnmméﬁcﬂmgs 1dh|sﬂsﬂ itably when
ssed d) recess ture Th ntur n
R R e i 8 7 S B0 T S g b
as intprgvepsebdbsupheredt istaefeasaity hetaméhhsmm?eesdmémme the dayure does
16 can swivel to accommodate WO 2008/079699-7-PCT/US2007/087284



non-straight implants or tooth roots without flexing the 0-ring, as indicated
in Figure 8. The dimensions of the components in this embodiment are

WQHwEP e previous embodiment. [48] Figures 9 to 11 illushiGIeUgA007/087284
implant retained, cast bar 60 forming part of a denture attachment

noPSSEIMRIhaasardingd anatheipurasdivnent Barsd hagmwiRlevhich are spaced

abutment members 62 cast at spaced locations alonﬂ}_the bar.

abovgdhohaiy, ided s xsssinsabnting Rrrresanerdea His sehadigatteach
[563nd ohthebas 504 baal akuideThmeaphar 2 rihikas 2 ehapeddaieakpice and

similar to the head and annular seat or groove portion_of the abutment

redygeh it I ieeod G d Btuthake the BAdPE SsticadtisnRffdimshainnsanay be
rel&valonenthie langtimef tae bakhes atheard Saef eauivaem shapeidRdgadn some

18 and 44 of the previous embodiments, with a flattened end 66, and an
embpadimenEeat or groove 68 adjacent the head 65, and joins to the bar

[5AdjasenigrooveRiathe ensicidisat exiRRsient ARWMBR MONRLES AShmilar to
each have a head 65 wijth a flattened end 66 and a groove 68 ad'%(a:en,lﬁthe
%%%’Jt ft

thepprrapesmey 0b 4 s eiden@ing-fioh Yo 6 sBCS T RS AT Rl parts as

apeptiate. distahfodensias 12 fiaeRestifienthe WistalEiéansionsistdl @k&ension 122
selected with an appropriate drop down dependent on the ggm and jaw

at (acBsEdh ol the PAS LM ISR Bh&in e Bt Jady. 2(50F Tkhamdagf cach

extISiONCESEVisas atspacad wnirRrsals Hesdeesnnghthalbartieaspacadthe top of each
. implants or tooth roots, in the manner described in U.S. Patent No
lm%T%go%%? Aottt X QOnEEME Df i tg@%ﬁaﬂﬂo#&%&%%@wb\}% for

redglefgneeoRasieseiseremideriars (0ot vsikate) maydessreurRcthighd of one of
sockets 74 on the qpposite g}ace of bar 60 to ab gn%ent nf]e bers 62 for ¢
theplARTent HRRIESEES BTCHREHRNNEAPHENBELE R (64 A5H HHE BEFTgeions ©

thegeavasingienierselsasabie snar cogeaeniepihnihinttasteneisl ing 14 of

e previous bodiments exactly as described above in connection wjth. .
EE IRt il e i e e N S
mddifidetiie\vd UscefifroghibetiscANIVEE aBtuUredos astat hithe péftadnae GRisbers are

ovided with appropriately posijtjoned caps 16 each containing a
sl O S R R AR e ETo gt B GHBHE HagH A uf aiap member 152
whedlgageingiat aveththebigspectivehbads 5o [Balifkigures 12apat4nibustiaeshorter
an attz?chment ljissgembl 80 accordingg% another embodiment

ft .
heX G AR ORC Tt AR e Kt n%Bn‘%“é%rsE?%%‘i&?rcE}H%p}%% % holding the
claplomadity ofngiot @-simalll djameéterdpplantscsZsalimigditogetineeyia hadenture or

4 q%ca 85.is appropriately positioned in an pverdenture 86 for
Pl AR SAEh ST, 6 OGRS ot Gre o oy it g ghe same or
sintibntainscanswdvialin detetdboe ntiog:90 veitlhn it @lastontkesi6 ingndd detesned

ithin ring 86 of uita}‘g@ dimensions for snap epngagement WO
159 g7 B S O5007 00 B8 o A Net SRR ARG dhead 18,
anmiier retaineprowy © Q) eldstameitding, 38tavlccagpedy are idantakhishapey be of

and operatign to the corresponding components of previou

e SO e I o SBlreeton ST Qi (readed end
podioePSionsmfttdeaboid,itoplantga@ihg portion 154 of member 152 is shorter than the
hexagonal or tool-engaging portion 22 of the abutment member of Figures 1 to 6, so that
the overall height of the assembly is reduced.
[60] The retainer ring 155 has a rounded inner surface 158 for engaging over the outer
surface of O-ring 14 so as to hold the ring. The outer surface of the retainer ring in this
embodiment is modified. Instead of having a continuous outer rounded surface, as in the

previous embodiments, retainer ring 155 in this embodiment has a central arcuate or

rounded portion 160 with upper and lower notches or indents 162. The overall height of



[53] A mini abutment member or implant 82 is illustrated in more detail in
Figure 12, and has a head 92 with a flattened end 94, an annular seat or

WQr88%/8798%0r receiving elastomeric ring 88 adjacent the head 9@/ ES861/087284
engaging portion 96 which may be of hexagonal or other polygonal

theFQ8mSeRHENBISRPER: 13BN GVIHAKIDISHACHPARIOR BF iR Rral, rounded
tapered, threaded shaft 98 extending from portion 97 to the end of implant

pouionyip AToHPLAL89 18HES suitable strong material, typically a metal such
[61S titAiugan 86 allakeftitrnin WMthanethesdneiat, Chatalnlephatest an outer,

with a titanium nitride coating. The threaded shaft 98 is designed for

knygled, SWdash iR BRMIE R FHRRAHRth dM5eRdMisBeRE1dE aen its outer
surfidicated il wavksd. Iheshgad diopei@sstRbing implaghiRLAE in the previous
embhodiment arc in the range from around 1.5 mm to 4.0 mm, while the
embpdinacalsored LikesSicrraRe RBTHHNETS BRI APRFRE4tplant length is in
[62he r@@@ﬁtﬁ(ﬁﬂbﬂr@!é”nﬂﬁe@rﬁﬁﬂ t@szaqg)mrgf r.@ﬁﬂeé\aglwtma@l gﬂn'ﬁigtlft% that of
. 12A, a coping or collar 102 having a hex bore 104 and a tapered outer
Figyiem Loy 5Tr(iealé%¢f@dpﬂﬁlmb%é QAR BV TREMSE g arAIP8REsH Berdpoth root
or R inplartiRlcap asdeallamiaastiogdahier Sdglnorded 0-make4he baided in an
84, the desired number of implants. 82 are first appropriately secured at

indepd i BERRbSNF HEPFEAR LIS, A iMpras<ian ISher thagt over the
hedhel frgianitacationsibéng favnanthihiscinpoessiamisttaset i Higueental and 18.
laboratory to fabricate a. model aof the patient's jaw, includipg implant,
Ongr RS -tHe ARGt RS NftfPe eﬁwggbaﬁaiﬁglpéf in Figure 18. The
noRHeAtalionsy A 6aPinHE cotiadctGzhis thew engagertovalaadhonplakrger angle
nalog, and a \ﬁax bar section.is seiured between each adjacent pair of
belO8A 48 S S 1ACTUERRERTSRSAINS frath&VGHR ROFEER I (FRIPAR 5 ks 3 and
18 amdteishspedbeniteckataty oy ihsipiopepiibthingbys beiisted glastic Aegrees.
wax bar framework is used to cast a.matching metal bar which has he
163)ore L gE ot I i TR BT b BT ARG 152 of
Figves titethay poripnsfirbef theapplanis mehedbdal IsohBiyergpgericvan@l longer
i1e implants in.theaoéatig t's jaw and cemﬁgted in place. [55] Thi 20 and lik
0 TaRYE RO PIYVides A SRRt hBANR SR thRiSHTENTS, Wiid Fﬁ%\yisﬁetfb and fixe
refeltstitbuienteads Asvidl bstiated drufigipie Tk tthadentuidibe il eaiseorpieng between
tissue when installed over the heads 92 of the implants 82 connected by .
e el AR O LB 21 FA0IGER BAP LA BPbHet AP GER A in the
pravidhe ¢hisbctechemboghinbenkdné denituserdor®WiQures 18 and 22. When the cap
. 2008/079699-9-PCT/US2007/087284 not contact the par. Instead, it i
s GRS A TR SRR AR Brb Sl ABD08 Gk arbethgen the
lovbar ficesfdHoflaplintiigapdriesaspeniida diishermoditentrfo@ld Thedflainches (3.6
top 94.0f the head of the.implant in Figures 12 to nserves space and .
e e MO o Hhe TSt S the GRS o il CHI BT 4 o pivot
thrdirglenascond Gtaydpecks|btitely bitaly, 8mkth2dahonahbdbéoothelnrdesofi? @sed, as
[ mm in thi knesii'n some embodiments. [57] Figure 15 illustrates a
! ur%%}ﬁﬁielél F'attachment assembly 120 which is similar to the arrangement
[64)f Fijheand2ftodlrétaamd lilke refé rapad Ryrntxsrstae2sed fal dikbepaxis asplace of
appropriate. The maodification in this embadiment is the additign of a distal
o D LR SRS B A g U e By i Byures
to the outer end of each extension. Each post 124 has an enlarged head 125
identical to head t the top of each implant 82, and an annular seat or
6 o8 St Har b s D S R T R T e
amretaindranply 90rastshawnccessgyrdub4dondhe heagoft amglofithe Thapfantsing cap
his pravides ch t.poings. for installatjon of a denture over.regi
1 e e e e B S s 16
to RApkentBufEdiEignrExis 2420kl sratefedantahatthchmentuasddimblike parts as
150 which js a modification of the first odiment of Figures | tq.6, and
DB e e i CONAAIAG Aol Bsgiopmaiarv o outment
assembly comprises an abutment member 152 which is similar to the
abutment member 12 of Figures 1 to 4 apart from the shorter hexagonal
portion 154, an elastomeric ring 14, an outer retainer ring 155 for holding

the elastomeric ring or O-ring 14, and a cap 156 for securing in an indent
iNn 2 dentiire or nartial dentiire The materiale of the comnonente Nf



[60] The retainer ring 155 has a rounded inner surface 158 for engaging
over the outer surface of 0-ring 14 so as to hold the ring. The outer
WQaMHEE Whe retainer ring in this embodiment is modified. INSEHYA007/087284
having a continuous outer rounded surface, as in the previous
mcBBoUIMItEidetaingy {13 dpIibizl oot has e eRNIS) i 8EClRIdaving a
or rounded portion 160 with upper and lower notches or indents 162. The
firghvas Heightthr TS8P OBOY OB CTAISTORN B 72 S HE Rtk oot or
impiRgt1apdaofdhm @rdapRf SiRRGABCHAS ni¥laihmpeiditkef iBeicpaidh 206 and a
rounded portion is around 0.030 inches, [61] The cap 156 is also modified
Seqﬂnfhigr&ﬁlﬁsmm%éq%&éaadé%awr@%dﬁ%ﬁfaﬁeﬂﬁ@ﬁiﬁt@a%wgmmﬂ% 206.

[66reVENaSt TR Qaliene st e 2P NASs O ARSI B dnanpibstimten SUHRGRANTRE flange
inner cavity 35 is similar or identical to the cap cavity in the previous

21 emtstith RN A MO e ebRe rrhePARcS L sEePaE HppttsRiatlinggop 12 for

engaperatipwefhthiecaitashmnpat aeseoibivcoifughErs 16 tee2fhiborimitak thithahted in
_of Figures 1 t‘?to% The threaded gﬁ)rtion 26 of abutment member 152 is
Flgé’ﬁ&%\gééél}ﬂ S oA BB e oHiRS Wb PREBIES At SRR (e étamnihcad 216

withngflde 2ranel1 §; ringd<uisrhanees Ineadjagent e adarsreafivinessentalg, and a
appliance. The 0-ring can then be snapped over the head 18 of abutment

oS enRRRNg SROH RN s A4tasEN b AMALEPRYSA YRy UPRY 1°F ofa hiskagnfiad or other
poigagé@ue@hatb@scmﬁecaggw&%bm@tiyema&b?ﬂf@m fagead 'mad&cazeﬂ dhd a bore 226
. Figure 18, The notch at the upper en e retainer ring allows the cap to
in ﬁ@%ﬁﬁ?&@ﬁ%@@%&n@w&m%%ﬁ %ﬁﬁﬁ%&hﬁpgﬁ% Gy epsgart 202.
Asag@amh regreenfyeanmmaring kigues 3:a0dtk. dndhedlibsttapeeion axis 215 and
embodiment, the maximum _pivot angle is of the grder of 15 degrees. 1631
Pe@@%&%ﬂ%ﬁ&‘ggﬁ&é?%teﬁ‘?ﬁo&iﬁ%%ﬁ%%%ﬁ%ﬂr%@ the"ahet 8ﬂt%‘éH§b8Yer post
2145 ohEigupesiba 0é8.iIreplasedbanthadbutmastaxierobehd2 piFi@upeovide a

I, which has a longer tool-engaging portion 22. All other parts.are the .
PredgHRRIRCH, Pig L SRR A PR IE T FRIFRed SR o SERRF g for o

noRS/@piRad priplen Byl panidingradatge s pacingsaatakembbdirataineidinge 226 and
155 and the flange 24, the cap, can pivat through a larger. angle than in the )

o) oAb S b By BT Bab P A s in

altctdaliVbemibedbapns alignad witbtdaenadiinienthexdnpeetias R0Figuresah7angle of
an , the spacing L hetween the lower face of the fl 4 and the .

ot o s S O LA GaD, T A S8 s RGP pations may

be pnelvdb4tiddfiies (B ghmnniguseamBadihiustenakleadhé dagrtespagatlustrated in

Fi thro#gh around 20 degrees before hitting flange 24 when the longer

'‘@bttent is used, as illustrated in Figure 22. [641 The modified retainer

[67ing Bndhiapabédiuces, idopaR MY/ &lsfirbe sdsectdn iplaceliotthentetadnierroot or

. ring.15.and.cap,16 as.used in of the alternative embodiments o )

i R R L B AT b SIS et o B AR B, g i order

to assdintbly fostusamddned targebiementnt thamoke eodrediibthis recasbarythe same

ue to,mqre divergent implants. The pivoti ap 156, retainer.ring 155 )
angl S o Yo R 9 D BRI R G o OB o 7 48 ABpropriate
angls ilubtratetbuncHjdasedn drchhikéerefehe nitecngmbers ardarupkator Hikeecond part

arts as appropriate. However, in this embodiment, the one-piece, .axiall )
203 SR OV oo b TR R s 5t ahe e entially
veriis2l bf diguted 1hGHo j2% jsoreplrcstt oy dvivwgepainnabutinoe noatearigke 2Abie bore 226

s tggl\lllc g a fl%l‘eS& i%arf 202 with a tBﬁg@ded shaft 204 for engagement in a

Ivergent too Po%cteoor\??ﬁgl%sr%t, and a second, angle adjusting part 205

[6&aviiaifisst]Ibéathporticnd206 aftitai selesnhed fglectipastible 208ing engagement
wit%xttl?enga{ﬂ% %E%HB%%%@'QF gese}ﬂgrll% It‘l%éhl% Q%%‘S gsolrltll A ZpQGGViouS embodiments, as
indicated in Figure 24. The cap 156, retainer ring 155, and O-ring 14 of this embodiment

are the same as in Figures 16 to 22, but the device may also be used with the cap, retainer



[66] Shaft 204 of the first part 202 has a threaded end portion 210, an
annular flange 212, and a mating portign or post 214 projecting upwardly

W ehsiapep? 212 for engagement with & second part 205 of #feTAMRMAENE7284
In the embodiment illustrated in Figures 23 and 24, head portion 206 of

rinf)eReCRRdPeruhias areenkaliayy 2 fpaRehead 8o with Al ahRAMRIE&nBRes. The

annular grogve 220 adjacent the head for receiving an O-ring, and a . )
caR o1 HBeSRiB 2 Sefinentitte grotie Wrkies Hdy Betdrandeddpag indent
in Pdethat RRIyaRAALERARGHIITIR anged-Aafion i2Q8-hasapansled tiahent216 of

ace 225, and a bore 226 in end face 225 designed for engagement with

f
theaBYSmEns #2830 R8T ST 369: AsiLBYRIRIER IS WS, Borks g 156

cal @R RO Allaie ab ancandle 4o dieadnatianiawisc? 16 Rodi pe erdieipensation
to end face 225. Thus, when the bore 226 is engaged co-axially over%ost

foroolf-3n&IH P 3BHiH 0B Wit SREINE st P anbfadoPRIE dkis Ut JFam 2bg vertical
oritARIMVIER predetabninRdaRgleCcRBRRIN ANHFRMEaREdpATLSPME cap to be
. degree of compensation for a ngn-vertical implant pl g1ement or root. In

[ I
PIVEY IR X EY GRISEUTAEHY S W5rEY8! dhiPpust 91 Marrdk Raghing he abutment

deviexagpnahshane, Rl srhbaqftpthestpalyaasiahshapesién altermapat device is
embodiments. In this embodiment, the head portion 206 is at an angle of

seei§find 20 degrees the axis 224 of the bore in angled portion 208, but

[691ead poriansimay begrvrded Bkdiferemagngiasinotherpmbodimentsdevice to
such as 10 degrees as illustrated in Figure 25.. [67] In this embodiment,

theta?ée&ﬂlf%@cl?g IFBPRe SHER N H}%F?ﬁ%ﬁ[i%ﬁw 2)%1[ 8f Ebfpmagiﬂff sccond part

230hseanedirnshaarionli. skdahlechelkoadconengagaRosidighin rather than
order, to install the first part 202 of the abutment. The post 214 will then :

el 18EEE tha S HhB RGIE A% 8 BRVURSEht f86t B TMBIEM aldRy axis Sogtherwise

ideAtRacaadiars 20atanapproiatendngldl isdhandelediedhdased emihend like
angle of the divergent root or implant. The second part 205 is then

rol DG B BURIRE SRS L SR A RABYST BB R axis 215 is

[70qubstaniialbh vestigally ofeniethiivthiawtibnspite, abthbetivaig et twplaitts of the

b or root anf?ée. The hore 226 is t%g cementedai%lace over poshZ]rtA. [68 d
by e SRS BolrhiH Fetiol 20052 HRLTS e BOrS EPLR b IR gyt Part and a

magingageraesi Wb thesammeptyotiig Arringandesiient ring ovasap as ialternative

he, previous embodiments, as indicated in Figure 24. The cap 156,
e R TSR o BT A1 i SRy pert 205,
23Figures 16 to 22, but the device may also be used with the cap, retainer

0O 2008/079699-12-PCT/US2007/087284 ring, and 0-ring, of any. 0

17 iguﬁé%“ieﬁo@é%%ﬁé?ﬁ% By 8‘2:‘11???56‘?‘)&%5‘8 ?Eéogh%%ngéﬁ fhgtment or
imphntadenigd s Piviatiing retainepung2t35adth Osctag d daselissidyonted parar 54 for

indent in @ denture or other dental appliance. The Q-ring 14.is the )
soqgie 19 B TIRE R PIh L i e SRS SR permined. The
pivorogyeap 2B cascilhustratad ird Figude(R4inghel ¢aphiSéndan ithentpinoidelativieto that

ft the head of thg butmtent dc{e\filge, toffgrovide motr)e com ensgltipn fPL ot
o ofcaRgie ThpIaME ana any Gevidtion of the fiead portion 208 o the © Pars 4
appmeriicatolibatatio part 26 Anfted mnitmenideldee ¢dtfthes aitipdhel piatadgd shaft
ap allow the ¢ 0 be pivoted u 40 degrees.relative to the.centra). )

25 e R S Y Tt 2 Tt T2 T S TS R Rnensions.
Shadioh Taot exigmgaldint tbraduioh dheapoplarttideviceps stbaredh fGdpIdveus bone, and

attachment,assembl igure 25 has.a similar two part abutment devijc
ha g e o A e 2 RO S Pfil&fion pos
25thegecsricbpath @ 8otlnfthiedputoanifdbyige fs angled at ten degrees

lative to the fir, rt. rather than.twenty degrees in the previous

7 o e e S G N o ST oS s fist part
of Higuesr2addvitt, mndigvitbeinstafedrnn the sdevel wantjanbkdefining a central

I nce numerals h ve% n used, for like parts as,appropriate, 1701
o B B AL S APRIOR Mg htineted,

parts of the abutment members in Figures 23 to 25 comprise a polygonal

post on the first part and a mating bore on the second patrt, this

arrangement may be reversed in alternative embodiments, with the bore

at the end of part 202 and a mating, angled post on part 205, 230. [71]

EFinatirec 2A to 22 illiictrate an attachment accembivy with another annled



WO 2008/079699-13-PCT/US2007/087284 end face 262 which is not
perpendicular to axis 260, and a bore 264 in end face 262 having a central
WRZBENRP an angle to axis 260 and perpendicular to end faddCIGPS487/087284

best seen in Figure 27. Head portion 253 has a rounded head 266 with a

endl@l @b 26vhian iQABY R EROVE126B aLigosn! dhe heart s eceMTEaRM62 having
0-ring, and a tool-engaging portion 270 adjacent the groove which may be

a ceRtithaddAaP of BRrigholg gt e apesciesfigyas eentsiaesfitedshest scen in

FighRting, aRtid ik entraemenbuvitednecpestap mh therfitstabuienenh annular
part 252. In the illustrated embodiment, the bore 264 and post 258 arc of

groptinG hadkgenalhApd ek Fss BRSO MBI oI dralteaprsaging portion 270
adjalienalive esnbadimr riay ctberrmbedimens iluspaiadinilapes 26 and
27, the bare 264 extends at an angle of around 10 degrees to the axis 260

1735 hdiiporttdh SiBrsdcotmatting SRt 1o 9B Sheaacat oyl Paxig-8 of the
fird GOuthienmzaoBspravides intgiFfese ninangalpsdit othe bers Redimeniso s U are of

as 20 degrees as illustrated in Figure 28. The attachmenEassembly in

maERR 895 Wthe RS idHtidaio fifat Of FAblFeP2H S 2 UREYIKE  alternative

emiefeiaBes MumhesmbayenbaenysedAsiAPREoRIate ald4]7T it 30§64 extends at
adjusting part 254 of the implant or abutment device 250 is simijlar tc:)fﬁart

an 9pglePfEpradibl d @mss dhiantxixcaBathatan @ e Agadig i Bifoat end face

26271|@ i I@o%@égf&glt@o&ﬁ@gz@mgm@[rﬁm Zé?édpmidb@ athgrﬁ]@%&ﬁfﬂ?ﬁg?&lin other
is longer than ang ortion 208, [75] In order to install the attachment ,

CmBQLURBIY; thEiFSt fegeos v Wﬁ#%maﬁlgaé% 286 MIAFSMERL frsgmdly in

Fidlira PReRafiddrihase incandaseceus SOPgusngahiepded:skaike®sfefence numbers
h sujtable hefﬁﬁltool can engage post 258 in order to install the first part 252
A} PRECABG IS AP PERR BESt 258 will then extend at the same angle as the

[74]iverpenidecadiusaagnshRas 24 tieaimpppioprigbatangledsiberso is similar to
selected, based.on the angle of the divergent bore and thus the angle of.
P AR AT s SRSt bSO GO S o foneer
thagomplensalgforiheiangE ohpdshe biglcd. saibat2be laadgeettian angled portion
xtends substantially vertically in the jaw, and is then engaged over the
gost 258 and cemented in place. 1761 The installed abutment device 250
[75% dasiginest for iieladsaklatméiingnengagebienhwithsiheagadse plvatingini implant
Q-ri . resilient ring in a cap as in the.prevjous embodiments, as
b T EHEE P B BoCh G ohSesTer b 88 et 255
A Miabtbidemivotinaantgresthe@aneé &asnnokdgrines ihetdtl 2R dustheadeie of the

may alsq be u:seézlg ith cap, retainer ring, and 0-ring of any of Figures |
b T e e S T R A B S BBHER Second
pamte2aiher singppbdpaintt Qg it 4hisfigsicbddedsinl an ithdenigie afd@otdieatent bore
er dental appliance, 0-ring 14 isg snapped over.the d 266
an g e i et e S LM S ALTBS Gt anele
to cayppkbSatarfiothidn WE)200807 2R I-d s> BT tH52RAd 1BT@B4xpénals substantially
relatjve to the head.of the abutment or implant ice, to provide.more
il R S e o S e
[76&53 Triwenithe et tidaltokenthtioce The andgegaduforantaasibiplant deviogagement
wif LLEIRYS 36 topether wilh e pivoting cap allow the sapio e ivated . .
up 0 kelok é)greesge ative £5 the 'CentrataXis 568 Br the threaded Mini ’
indivggtani2 F2gcand RoraRb2%f The firgt pad, otthiedmptent o&vioel &rdibubs! of this
enifiSi 25,01 0 ot in biap e mplans devise,is seeurad, [TALT0S uocq with the
attachment assembly of Figute 28 has a'similar two part mmi-imp antor
cagbutmentrdeyiced®thmp edoy o€ Migodisne ni, Exoepltéordtrecfastetivhtitie The cap

ead. portion of the abutment device is angled at twenty.degrees relative. :
Bicntnhhbdtesnt shpiictiatatneme g S

a divanrteor debcedsms!inphlepeevibus @mbgdihenthenshwplbdrk axsedhaHers 266 of
a larger correction angle for a divergent implant placement is.desired..This
e e S B R R ST BT SR R ¥ e
axis 265 of the implant, as indicated in Figure 28. The assembly of Figure
28 is otherwise identical to that of Figures 26 and 27, and will be installed
in the same way, and like reference numerals have been used for like
parts as appropriate. [781 The pivoting O-ring or resilient ring in a cap may
he enld cenaratelvy from the ahiitment or imnlant in the ahove



[79] The combination of the vertical movement permitted by the resilience
of the 0O- ring and the swiveling or prOté‘lg motion of the cap over the outer

WORMBBTHPLach of the above embodinidnts allows for more nSVERRAPYHS7284
the denture. The pivoting movement can compensate for off-angle implant

pivdaeements Raihan bancanurd halt anghathrRatoftrabdimese compensation

member, a flattened top is provided to reduce the overall height of the

forapifntngle. igdlenhe 2odads#igh of dhe disatbsoatiohvoinfeamts fhe vertical

oriBR@MiERd T EARBICI AL RREROBS ks D aeel@étzwmgur@%ﬂf@ether with the
invention. Various modifications to these embodiments will be read

PIvRSRgreaR 1AMoL SrIHDR RRQ'SH Uaa %%%ﬁé%hﬁﬁ%%@%&ﬁ%w 265 of

thearehaGam e _Rnlisd i oiieberbedipTent Fivdhari HeRaTHdOaRHIR, and thus
spirit or scope of the invention. Thus, it is to be understood that the

thefad RbiRm®: é?ﬁ%llar‘é(\lﬂﬁ'}bglﬁﬂ@%ﬁé&q’{é?%ﬁ% S6EsSent a presently preferred

[7AMbYdimanicahihie iReatinn and-arerthesefore éeﬁfﬁﬁﬁntatbl?)m theni-implant or
subject matter which is broadly contemplated b present WO

aDUHIEI0TORGY 1 508 EHVISBOE? RIS TDERN TS ARD fuf farndpLehstdoeprtion of

thdhahihrmcopacef ienpresentinvantiqfally RNERMREIRES OIS of the first part
embodiments that mgg/ become obvious to those skilled in the art and that

25nd bpe of RS iATe BT i &R (OrdiRgIS MRl By RETHIAYSotAediment,
andhailthe appended claimser dérreCioh Mip\Wiat is §lairped ifnplant placement is

desired. This assembly allows the cap to be pivoted up to forty degrees relative to the axis
265 of the implant, as indicated in Figure 28. The assembly of Figure 28 is otherwise
identical to that of Figures 26 and 27, and will be installed in the same way, and like
reference numerals have been used for like parts as appropriate.

[78] The pivoting O-ring or resilient ring in a cap may be sold separately from the
abutment or implant in the above embodiments, and may be provided in various sizes to fit
onto existing abutment members with a ball head, if desired. This allows an existing
implant or set of implants designed for attachment to an O-ring to be retrofitted with a
swiveling cap attachment to allow swiveling as well as vertical motion of an attached
denture.

[79] The combination of the vertical movement permitted by the resilience of the O-
ring and the swiveling or pivoting motion of the cap over the outer retainer in each of the
above embodiments allows for more movement of the denture. The pivoting movement
can compensate for off-angle implant placements. Rather than a round ball on the head of
the abutment member, a flattened top is provided to reduce the overall height of the
abutment.

[80] The above description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the invention. Various modifications to these
embodiments will be readily apparent to those skilled in the art, and the generic principles
described herein can be applied to other embodiments without departing from the spirit or
scope of the invention. Thus, it is to be understood that the description and drawings
presented herein represent a presently preferred embodiment of the invention and are

therefore representative of the subject matter which is broadly contemplated by the present



1.A dental attachment system, comprising:  an abutment member
configured for attachment to a tooth roat, implant, or adjacent tooth, the

WQBiEEAtYhember having a head and'ah annular seat adjaceft THESRM (/87284
the head having an end face and an outer annular surface extending

invRXidly. from thempddpcaniRifisAnmar seatcapd the hragrIhanAY@ition fully
seat defin{i%?@a central longitudinal axis;  an elastomeric ring configured

CNYBPRAESS S TIRBRIMEREI T LRSI RBiRHIEH! Rshpfled 1 the art and
thateldn@bHe G £ ReagRd QY ahtRatRIASIOmesE gy theetrine noMgnBeePlhan the
more riﬁiad material than the elastomeric ring, and having opposite open
"HR-outer surface which is of rounded, convex cross-sectional
shape in the longitudinal direction; and  a cap for securing in a recess in
a dental appliance or prosthesis, the cap having a central longitudinal
axis, an inner annular surface which is of rounded, concave
cross-sectional shape in the longitudinal direction and which is adapted for
swivel engagement over the rounded, convex outer surface of the retainer
ring and an inner end face which faces the end face of the head of the
abutment member and a first end of the retainer ring, the inner end face of
the cap being axially spaced from both the opposing end face of the head
and the first end of the retainer ring to define a clearance permitting
swiveling of the cap relative to the head and retainer ring through a
predetermined angular range from an axially aligned orientation in which
the central longitudinal axes of the cap and head are coaxial into swiveled
orientations in which the central longitudinal axis of the cap is angled
relative to the central longitudinal axis of the head. - 17 - 2. The
assembly of claim 1, wherein the abutment member has a shaft extending
co-axially from the annular seat, the shaft having a tail end portion
configured for engagement in a mating bore in a non-vital root or in an
implant threaded into endosseous bone. 3. The assembly of claim 2,
wherein the shaft has a tool-engaging portion of polygonal cross-section
adjacent the annular seat.

ap



4. The assembly of claim 3, further comprising an annular flange between
the tool-engaging portion and tail end portion. 5. The assembly of claim 2,
further comprising threads extending along at least part of the length of
the tail end portion. 6. The assembly of claim 2, wherein the abutment
member comprises a mini implant ariggthe shaft has a threaded tail portion
adapted to be implanted directly into a prepared bore in a patient's jaw. 7.
The assembly of claim 6, comprising a plurality of mini implants and a bar
extending between the mini imle'MSrhe assembly of claim 1,
wherein the outer annular face of the head is of rounded, convex shape
What @qémﬁg@%face of the head is at least substantially flat. 9. The assembly
of claim 1, wherein the abutment member has a distal extension
configured for securing the abutment member to an adjacent tooth or

1. cwentdiatlded aese Nayeah daimplisfigher comprising a bar and at least
two spaced abutment members secured on the bar, the bar being

configured for securing to at least two implants. - 18 -

an abutment member configured for attachmenttt@td root, implant, or adjacent tooth,
the abutment member having a head and an ann@aadmcent the head, the head having an
end face and an outer annular surface extendiragiyakiom the end face to the annular seat, and
the head and annular seat defining a central lodigial axis;

an elastomeric ring configured for releasable gageent in the seat on the abutment
member;

a retainer ring engaged over the elastomeric timg,retainer ring being of more rigid
material than the elastomeric ring, and having sppmpen ends and an outer surface which is
of rounded, convex cross-sectional shape in thgitiletinal direction; and

a cap for securing in a recess in a dental apg@ian prosthesis, the cap having a central
longitudinal axis, an inner annular surface whiglof rounded, concave cross-sectional shape in
the longitudinal direction and which is adapteddaivel engagement over the rounded, convex
outer surface of the retainer ring and an inner facd which faces the end face of the head of
the abutment member and a first end of the retaingr the inner end face of the cap being
axially spaced from both the opposing end facénefttead and the first end of the retainer ring
to define a clearance permitting swiveling of thep aelative to the head and retainer ring
through a predetermined angular range from an lgpadigned orientation in which the central

longitudinal axes of the cap and head are coantal swiveled orientations in which the central

longitudinal axis of the cap is angled relativete central longitudinal axis of the head.



11. The assembly of claim 1, wherein the elastomeric ring has an
outwardly rounded, convex outer surface and the retainer ring has a
concave inner surface configured for mating engagement over the outer
surface of the elastomeric ring. 12. The assembly of claim 11, wherein
the elastomeric ring is an 0-ring of citqular cross-section in an axial
direction. 13. The assembly of claim 1, wherein the outer surface of the

SRR 5 43 i - o
ﬁ haft CO ure ment ina. atl ore in a npp-vital root or Iqt
rom R AR et e oLt s R AN R AR SRR 2 maung

bore ARG g"tPOEElﬁC}ﬂrﬁt aqb réln‘%t-lﬁﬁ,g %&a&{%g 8@1& BS ing located on

€ second par member wher e cap is secured at
an angle to the shaft. 15. The assembly of claim 14, wherein the first part

3. isrieemedsepfyaely fipnthe serqncmarintive AEceh§agRid Riion of polygonal

having mating, anti-rotation formations configured for engagement of the

cross-$eedof Rajacdith the dnsiurarsafier installation of the first part in the jaw.
16. The assembly of claim 15, wherein the first part has a head portion

comprising the head and annular seat and a second portion having said
4. memgssaimaiatboldomtforthtrecantprisiatanidenfitiogechetweiery thiedool-engaging
predetermined angle to the head portion, the anti-rotation formation being
portioalgyiskthivEtnd it on engagement with the mating anti-rotation
formation on the second part of the abutment member, whereby the head
portion extends at said predetermined angle to the shaft. - 19 - 17. The

5 sy&RASSFEMIA A ANEetn féﬁé*ﬁ’eﬁ%ﬁé?ﬁﬁﬁ@ﬁ%g%ﬁ?@%@e@@%@lé&ﬁ% part of the

to fifteen rees from the axially aligned orientation.
length offthe tai egd portion. yalg

6. The assembly of claim 2, wherein the abutmeamber comprises a mini implant and
the shaft has a threaded tail portion adapted tonpéanted directly into a prepared bore in a

patient's jaw.

7. The assembly of claim 6, comprising a plurabfymini implants and a bar extending

between the mini implants.

8. The assembly of claim 1, wherein the outer &nface of the head is of rounded,

convex shape and the end face of the head issitdebstantially flat.

9. The assembly of claim 1, wherein the abutmeshber has a distal extension configured

for securing the abutment member to an adjaceti tmocrown.

10. The assembly of claim 1, further comprisingpaa and at least two spaced abutment

members secured on the bar, the bar being configaresecuring to at least two implants.



18. An attachment assembly for releasable snap engagement over the
head of an abutment member or implant secured in a patient's mouth
comprising: a cap configured for securing in a recess in a dental
appliance, the cap having a cavity with an open end facing away from the
dental appliance, the cavity being of &gfirst height and having a rounded,
concave inner annular surface and a substantially flat inner end face

11 ol B T IR b S Rl o6 eSHBTETG e SR L AOA MRl Ced, convex
pyex outer surf%ce pivotally en Sﬁed with Fhe

owter SUREEE IR RIP TR SRR g gnosgemen

co
e inner annular surrace masalg cavity,

over (REIEIFARG ERISEI SR ot Ang sppgnd ends:  an elastomeric ring

tained n said retainer ring and configured for snap engagement over the
head of an abutment member or implant secured in a patient's mouth;

12. thenetadaeniing aneiglastomelieriie RecinaiEeng & afire senfréf circular cross-

longitudinal axis and the cap defining a second central longitudinal axis;
sectioNA an dhalréi@iegsing having a second height less than the first height,
whereby an axial clearance is provided between the first open end of the
retainer ring and inner end face of the cavity which allows the cap to
13. swhelastaivklyoahelrmaiierwings @indtbéasiotetseriolg themedaizxiallpg has notches
aligned orientation in which the first and second central longitudinal axes
adjacemtapposieaxich prdaeikiteined.angular range of swiveled orientations in
which the second central longitudinal axis is angled out of alignment with
the first central longitudinal axis. 19. The assembly of claim 18, wherein

14. th@@lﬁ%ﬁﬁ%‘ﬁé‘ r‘?rﬁgclgigh b_m{bqreiﬁdhe abutrmeatnber has first part having a shaft

configured for engagement in a mating bore in avital root or into an implant threaded into
endosseous bone, and a second part extendingaaigénto the first part, the head and annular
seat being located on the second part of the almitmember, whereby the cap is secured at an

angle to the shaft.

15. The assembly of claim 14, wherein the first i@ formed separately from the second
part, the first and second part having mating,-eotéition formations configured for engagement

of the second part with the first part after instan of the first part in the jaw.

16. The assembly of claim 15, wherein the firgt pas a head portion comprising the head
and annular seat and a second portion having satthgnanti-rotation formation, the anti-
rotation formation extending at a predeterminedlarig the head portion, the anti-rotation
formation being aligned with the shaft on engagemeth the mating anti-rotation formation on
the second part of the abutment member, whereblyelhd portion extends at said predetermined

angle to the shaft.



20.A dental attachment system, comprising: an abutment member
configured for attachment to a tooth root, implant, or adjacent tooth, the
abutment member having a head and an annular seat adjacent the head,
the head having a flat end face and a rounded, convex outer annular
surface extending from the flat end-fage to the annular seat; an
elastomeric ring configured for releasable engagement in the seat on the
abutment me a retainer nng aged over he elastomeri

17, R REARS Ay b S R AR A ) e dR R to fiteen

de rehs\f Lﬂch% %S><'|tell ir (Larr]tg gcgrr]t%t? en ends and a rounded, convex outer

9reStirta % e h @and annular seat of the abutment

member and the rings together defining a first central longitudinal axis;

18. A tach S réef n abutment
ﬁ”Qt FERAP [sSRAM “ﬂ)t” 81 E8SEPR AR IUALARPABFaHY PrORINGFIS

the cap having a rounded, concave inner annular surface adapted for

memb°é’t"8?|rﬁﬁ%@%@lﬁﬂb@Vﬁrat%ﬁQHf@%tﬁﬂ@if@ﬁn@Uter surface of the retainer
ring and a flat inner end face which faces the flat end face of the head of

theciprtvenjureieersarding fiish epeasend efifgpsitaiey ihg cfdhaving a cavity

defining a second central longitudinal axis, the inner end face of the cap

with dpediapangddicingeanagl frection dertabaiipaaleppasingsnitdageadfiidteneight and
head and the opposing first open end of the retainer ring to define an axial

havinglearsunugepe oititages\vinelirgn nfi e stafaceakisub tocntahp dthiaimheetamk face which
ring through a predetermined angle from an aligned orientation in which

faces the hstrarddettnel certyal longitudinal axes are coaxial and swiveled
orientations in which the second central longitudinal axis is angled out of
afigretiagme withot e 6 esreck mr salidngitvitin ahexikagind opptisitdldirehardceecond open
of the head being positioned closer to the flat inner end face of the cap

ends, tadiohe diilstosiieardht esivexretipiesuiiecolally- epgaghe witheheofaslaiad, concave
20, wherein the flat outer end face of the head has a diameter which is

inner gRaatar gvRaseohSryHtGMbe RBE® conaaer surface extending between said first and

second ends;

an elastomeric ring retained in said retainer @mgl configured for snap engagement
over the head of an abutment member or implantreddn a patient's mouth;

the retainer ring and elastomeric ring togethdmdey a first central longitudinal axis
and the cap defining a second central longituchmad; and

the retainer ring having a second height less tih@nfirst height, whereby an axial
clearance is provided between the first open enthe@fretainer ring and inner end face of the
cavity which allows the cap to swivel relative teetretainer ring and elastomeric ring from an
axially aligned orientation in which the first ardcond central longitudinal axes are coaxial and
a predetermined angular range of swiveled oriematin which the second central longitudinal

axis is angled out of alignment with the first gahtongitudinal axis.

19.  The assembly of claim 18, wherein the elastamgrg is an O-ring.



22. The system of claim 20, wherein the rounded outer annular surface of
the head is non-spherical. 23. The system of claim 20, wherein the
elastomeric ring has a round cross-sectional shape of diameter greater
than the height of the head. 24. The system of claim 20, wherein the
retainer ring has a height greater thapothe height of the head. 25. An
attachment assembly for releasable snap engagement over the head of
a gtéut ent member or implant secured in a patient's mouth comprising:
20. a% i tﬁgr}mﬁ%&}% ocﬂfpgﬁﬁ'ﬁ%ngagement over the head of an
abutment member or implant secured in g patient's.mouth:  a retainer
G s B SR R R R Rfpoent oot
the anQREHEIRELEBL 5‘2\%@908 Sétgdoﬁr?& ?erﬁ‘%ﬁq%.%%%@é@r% ALY ?kH%"?‘ﬁSaq having a flat
and an inner surface which each extend along at least a major ‘portion o

end féES lgﬁ‘@t% Péﬁﬂﬂ%ﬂgcgﬁwﬁe&@ﬁaeﬁﬂgElrﬂﬁ%{owgf&p%q@f%{t end face to the

convex shape and the inner sur eing of concave shape in a direction
annul@d'g the length of the ring;  a cap configured for securing in a recess in
a dental appliance and engaged over the retainer ring, the cap having a

CEAEALIABAEHENG QLB R R B reIka b RPGBRBA AT AYERY BAMhe abutment

the dental appliance, the cavity having an inner annular surface which is
mempgdrconcave - 22 -

a retainer ring engaged over the elastomeric timg,retainer ring being of more rigid
material than the elastomeric ring, and having sppofirst and second open ends and a
rounded, convex outer surface between the endshebhd and annular seat of the abutment
member and the rings together defining a firstredmdngitudinal axis; and

a cap for securing in a recess in a dental apmisor prosthesis, the cap having a
rounded, concave inner annular surface adaptesiMimel engagement over the rounded, convex
outer surface of the retainer ring and a flat ineed face which faces the flat end face of the
head of the abutment member and the first openoétige retainer ring, and defining a second
central longitudinal axis, the inner end face @ tap being spaced in the axial direction from
both the opposing end face of the head and thesipgpdirst open end of the retainer ring to
define an axial clearance permitting swiveling lo¢ tap relative to the head and retainer ring
through a predetermined angle from an aligned tatem in which the first and second central
longitudinal axes are coaxial and swiveled orieotes in which the second central longitudinal
axis is angled out of alignment with the first gahtongitudinal axis; and

the flat end face of the head being positionedeasido the flat inner end face of the cap

than the first open end of the retainer ring.



shape along at least part of the length of the inner annular surface in an
axial direction and a substantially flat inner end face which faces the open
end of the cavity; and the inner end face of the cap being axially
spaced from an opposing open end of the retainer ring and the concave
inner surface of the cap being in swigal engagement over the convex
outer surface of the retainer ring, the cap swiveling relative to the retainer

21 o e A AL i 7 e PR ST iR g ter which

. longjtudinal axis of the cap is angled relative to the longitudinal axis of the
is gre?% g{hgpﬁﬁs elgﬂ{ orﬁhe Read

22.  The system of claim 20, wherein the roundee@roannular surface of the head is non-

spherical.

23. The system of claim 20, wherein the elastormang has a round cross-sectional shape of

diameter greater than the height of the head.

24. The system of claim 20, wherein the retaingg has a height greater than the height of

the head.

25. An attachment assembly for releasable snapgemgent over the head of an abutment
member or implant secured in a patient's mouth,peising:

an elastomeric ring configured for snap engagenoeetr the head of an abutment
member or implant secured in a patient's mouth;

a retainer ring engaged over the elastomeric rihg, retainer ring having a central
longitudinal axis and opposite open ends, and lggaimouter surface and an inner surface which
each extend along at least a major portion of ¢éingth of the ring between said ends, the outer
surface being of convex shape and the inner sufairgy of concave shape in a direction along
the length of the ring;

a cap configured for securing in a recess in aalleppliance and engaged over the
retainer ring, the cap having a central longitutlisveis and a cavity with an open end facing

away from the dental appliance, the cavity havingrener annular surface which is of concave



-22 -

shape along at least part of the length of therimmaular surface in an axial direction and a
substantially flat inner end face which faces theroend of the cavity; and

the inner end face of the cap being axially spdcech an opposing open end of the
retainer ring and the concave inner surface ofddye being in swivel engagement over the
convex outer surface of the retainer ring, the ajveling relative to the retainer ring between
an aligned orientation in which the central londihal axes of the cap and retainer ring are
coaxial and offset orientations in which the londihal axis of the cap is angled relative to the

longitudinal axis of the retainer ring.



