DENTAL ATTACHMENT ASSEMBLY AND METHOD BACKGROUND 1.
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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.
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[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;
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[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;
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[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.
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[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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[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



engages over ring 14. Retainer ring 15 and resilient
ring 14 are pivotally engaged the cavity 35 in cap 16.
Wa00800796b®e previ ous enbodi nent’; the retainer aPEI/US2007/087284
resilient rings are held in axial alignment with head
of abuﬁnent nme the cap 16 can pivot

noev%tr%tﬁ it AF ot ?(?%Wf@h X they Qeingn at:ir@lﬁaéedsm jgure 8.

The rdtﬁtentlema@f ust doffpofiMerigemts Eﬁ&%éﬁn{eﬁpta% @tmlnatptoat}te previous
pl acenents. [47] Figures 7 and illustrate the

embaghient. assenbly in an |nstalled or assenbl ed

45 P o DCVERRF ARG A U BT et M aenture

attz(dhmde d3sehibly? ab GRS th MndthEL RIbHEimchheB&EH) has nnfitiplBefbutment
pushed into position, wwth the Oring 14 stretching

meghsts (Reendt dapaged losraians Happ thedar i dsiigonsdyediasl cxipnston abutment
Bl'xg;)etss&{ Sllees%éﬁ*%%ﬂét e§éhaér{ae Pe‘bat BG. SA0E aﬁ)tutrﬁr&ft Jrgx?%e?a%r%, 64 has a

SW ve non-str ai
shetp@Qﬁé‘htfc@bdirSmmlhﬂ’lmJﬂhe fhleﬁd( i arirfudar Getiti rggrodss: pmdbm af € abutment
in Figure 8. The di mensions of the conponents in this
‘%ﬂﬁﬁﬂpﬁ@hFﬁXWéS§@h?¢5ﬁnﬁo t he previous enbodi nent.

[4%481521 Q'a'srtea% Bndif? rhdmbdd &?%[cﬁl’geth@”leh | @Nfne "2k Hal&Ahead 65 of

ormng part of denture attachnent
eqlasdemttﬁhypatodmadl ilRgntl @4 andi cbhdtmevmnb cabodintentsBaith @ldtt@sed end 66,

[ e abut nment ers t aced | ocati,ons
and e Rt S TR g R gt Bty o BaRaD o 5 by eroove
68 ”@‘H@ ehd cﬁ"ﬁ@tﬁ? e%ﬁéﬂlé@ Qbéttme%@(iﬁbn%bgs Afsot &8h BAake GO0heddae! with a
abut nent nenb 2, has a shape identical or

flagg¢nreid| e 6t6cﬂnﬂt?egmew6&ﬁ@ agamh theattcad ez mposy (76 swengdimgtfiam groove

68 Cng) Mg RS GRSl PREAT Vi RS HE 72 TR WS e distal
exfeigoRaT2 AascRckead b hpresriity atpndovahagrRnlént baade E8m and jaw

and 44 of the previous enbodi nents, with a flattened
recesipTe®, thasepesiva lasations i ditpagientgyi@bve 68 adj acent t he

[Sdgeaq"hgsd r %QQ f&s% P dte‘glcésh %ce@g{t%n{%t foB's@ \ﬁ%ggtgt(e: r‘]b-gp %o spaced

st al enS|on a ers a
implant o tdSt&Hdocﬁ& 1Wthdﬂnﬁn1f1dr&iet<ﬁ'ﬂ>ed e mﬁs GataniNa 593’3(097\/16 dF uest ct
jacent t and a post fromg ve

L g g S 7% endl?g
al. ghe sepichthpeyhi Iafﬁ ’é‘ﬁ%lﬁ’o%tft%%%ﬂa BOCKTHC A &ﬁ@t‘%{lscrew evices (not
1111%%%51%&)?'&1{% ve2 séchPéa‘ ROSSckéR-74TBE A gﬁ;gésu%xf*a@é‘%f e 86%0 abutment

are seleCted wth an appropriate down dependent
meprbet e uattaohchepbpurpessessi on at t he respect ive

15K o g Bh DR BB dPaddaet THePUEPY 36 rdaaed Pngelehuble snap

enéh%%m%ﬂt WRRGRA IRl A S 14>roftt@@%tévto%@teﬁlbouﬂn&taseemn? &5 described
described in U S Patent No 717 of Zuest e

abeyie, in ecmacaiont with shase ontiodiments andctbe porcared! séré medyndppf similar
refere Ce[ Fast.ener @ ew de | CeS rat e
e

ity g 6 S R - BB K St Mlp it HRAGRE Ny bar o0 i
prdvaded6Rith @p@bpitiaelt positioned caps 16 each containing a swiveling retainer ring
15 and enclosed elastomeric ring 14 for snap engagement over the respective heads 65.

[S2] Figures 12 to 14 illustrate an attachment assembly 80 according to another
embodiment of the invention. In this embodiment, the attachment assembly comprises a
plurality of mini or small diameter implants 82 splinted together by a bar 84. A cap 85 is
appropriately positioned in an overdenture 86 for alignment with ecach 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



menbers 62 for attachnment purposes. [51] The abut nent
nmenbers 62, 64 on the bar 60 are adapted for

WO edosazmbd e snap engagenent wbth el astoneric rPEEUSHOTH87284
t he previous enbodi nents exactly as described above in

connectjopn wi.th those _epbodi nents, d the head a
overd, ?%ﬁ%@ g% Typ ’?PHWF%Z %ﬁéﬁ%lnn%’%n% §8 HestIpens %%@g and cap 85
aree{EQRQéa'mﬂtsﬁa e“ﬁlnd%ﬁ&gﬁ&ﬁ W ehd e5rr&bbAERERBIpbRerRa b Bk RI‘GVIOHS
i s provided mnt appropriately p05|t|oned ca s 16 eac
embodineintsi, bigf d sewlloedimegsipes taiqeaespond go the saradl cemehsasesdf the mini
q]as§2neric ring 14 for snap engagenent over the
im tive heads 65. [52] Figures 12 to 14 illustrate

[5AN & fddbathend SSRiERk Yor $HpRECOT & iNgstNeAROIMBRY detall in Flgure 12,
enbodi nent of the invention. In this enbodi nent,

anghpy e heahO2ax8k gbilsitcaednsnd 9és an apnylpnpeat wr cgfocmen% fﬂf receiving
elagtg_ﬁl k gmﬁﬁjg&{ﬁ'tggggﬁdgﬁ%%’ do‘i‘ Sg %@%g&%k &Y witidR@hay be of

hexagengdentathe I&ﬁyédmﬁl aﬂosgmmﬁﬁalvnhhﬁbsea@hlobt‘mhrﬁmﬂar 1ﬁ8:rface portion
illustrated in Fi each cap contains

97 stk fapRtgdy tehﬁ%ﬁdﬁ% .Sharfr %% e@@n%ng Hroam peﬂ%t%?nf@rth% eml R implant 82.
I

Th SBLAPEI M bR Bufli0 B Phmalitel A0iEwfY IEIAEN 48 Firapjum or an

allmﬁbﬁilnammnr with aBGthceinast, omstaidessistogl %handamam 186idaropating. The

i d i.n shape and operation to the correspondin
e OHER 8 1S R E O MR HOA TS & PGt DS Fifosseous
boﬁ’é LGRS ﬁf&l%ca%&l ifi %g&@ (120) nﬂlet Iféa&l REnsA&S bf e MRPRING PSorfembodiment
the mni inplants . [53] m ni abut nent nenber or
arg irpharangg ﬁronsamumdjéﬁrrametd 4 mem; rehilgghadianieter pif geat 85 ZILQ from 1.0
and as ah tened.end 94 an u
e 853 O3mopl0E g8y b R isin I GRES SERGmel e pE g2 mm.
[54d] agantstidiel MeriguB0L,2A3 at @fphnge&g@glaﬂgop Qﬁ%h@l'a 1&@ Wﬂé ¢ and a
may be of hexagonal or other poal ygonal cross-sectional

tapgwépwéer surfagerodHs demencdrior looss fiting qyer the dexagpnalgedtien 96 of the
1m{)1§8te ?12 Cig né ", eﬁ%@\g ?é sz %{,%t it} % an ttB éggﬂep%r tBa? %49 fhe desired
nusibeit ab |11@p]$t1fso$£g armtfesrtl @iproprigpaly abchyedi aﬂ&]hdildeﬁtbdhloaalons in the

titani umor. an all oy of tltanlun1mnth not her neta
paligat SUAYnASSETER SR ithen lakek o5 AL RRLY PEROES 48 |ﬂﬁ‘g3aw and this

1mﬂ—1|3§51&h he ﬁge%d irS BRf fe?d l'aﬁorgﬁ)ﬂl 94 g8k b %@d’éﬂ%ﬁ the ]Pagent S jaw,

engagenment in a prepared bore 1 n endosseous bone ,
1ncéudlmg1 dinpéene chnialogF-i fgutle ilrnplaﬂ’ch docdabaik aithmetce rcsrresfpomhieg relative
Lant .in one e are in the raqge from

orlint ‘[1(?.}%1 %COEII@ 1stthg1 eheaged Qyer gac g}é@lalggfmia g, aI‘(ljd a wax

barf §&Hbrl i9 séﬂﬁ}édobe'iw@eﬂ%chadlﬁ’acteﬁte 4iPBE 3BMark @09t Mhd Sestifant castable
the range fromaround 7.0 nm ? 22.0 mm [54] As

frapieived isafigted jim the g@m@t $2Av andcespihapedas aetdssary o the proper fit.
ore pered  out r.f.ace

Fmaﬂydeglfgtﬁ% gi(afs O Wax galrf ire?r{l?avylotrﬁové e t?] Sayi g ){Iéé{%hm meg'a(i)%ar which
hapBét beras 966 at tﬁet@pwmiawpos&zmﬁmnasOrte@ta@bh@%rcﬁmgtagdﬁgen@fover the

he>? %rortlsoéllls 9I7n0fo ‘[h%elrrnptla?ntsmal "lL(hee 1E)allﬁllrels bt%én %ﬁgagteg eovcejl? ?111 rtﬁed implants in the
patient’s jaw and cemented in place.

[S5] This arrangement provides a splint between the implants, which may help
distribute load. As illustrated in Figure 14, the denture 86 floats on the tissue when
installed over the heads 92 of the implants 82 connected by bar 84, rather than on the bar

as in previous bar supported arrangements. In the illustrated embodiment, the denture does



nunber of inplants 82 are first appropriately secur ed
at the desired locations in the patient's jaw. An

WO ppsetshoNn is then taken of Phe i npl ant | ocat PONES10N7/087284
the jaw, and this inpression is used in the dental
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Iastlc or wax bar framework is used to cast a

disintg netal bar which has hex bores 106 at the
i,0 [ .

[5735’ ok T ROl e B0 SR bR P U8l PAPRARIRG himitar o
thet dresngemngagedigues 12td 14,had ihﬂt‘p Irefotedcd nuhbes pad lilseﬂtfoﬁhke parts as

jaw.and_cenented.in Iace [55] This arrangene

apwwta e“éhealng?&ﬁwﬁorbl@ttwé SHbeAEnG hA@dditigaiof g diigl rtanpion 122
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rec@RMAELOANES O In £ ARG rlﬁ%@O BaTshod RS Pfg‘ﬁre 14 fdrhe head of one of

supported on the Oring attachnents are spaced

thealpaplants. Hdioproyidth ettdshmens peissdof mstaélpﬂwmoﬁ ndepureposessgions of
only .in this e di nent . 6 e.flat 94 .of the
s bk, SRR s b Plag W5 Mg Rf Bl
[581pacezuatd 16eeCBS illkeakeiaglentlf atthénidip! A8EmBIHOVS) thkich is a
gum or tissue. The bar dinensions may be relatively

m%ihfmarlon ahdhe Rest isarbodimyens of dfigurpe | dp derandflike rgfepgnce jnpymbers are

s o SISl "s Ao FIRE” LAY Mty Chrblid & APumeny, momber 152

whidhi Bhsimslas torteatbit@ciithecmbeanp eifefigure$ 1Fogd rapsrt febrh @he shorter
14, and |Ik§ ref erence nunbe ' arts

hexpgongosinn bt anmsGRR I lil%gatﬁ’d}%r‘?%gr? e issch welpt hpging the
ela%tﬁgleggqing QﬂqOotfmgalQ' ﬁ{daé %}3“195‘%10 F‘ec%ﬁg &t B3GHer rhq Oflenture or

along with nt egra pos 124 at the
pantiat dentered Thé rescinlent mpmnpo@ammfpusetmmgm Famagmrbe the same or

. enl arged hea tical to ead 2. .at. the .t of
sing s PR Sple e g b e & e MRy M e ypodBudht
[sdget e RbIeRG hPRAd 5PQ$ bhdhdf séRFatEI9GRIPEINE 18Nard lﬁdsrbghead 18,
8 in aretainer ring 90, as show in Figure 14 fo

anmti@r mfatr gpon) adjacehehsadpliantieol- engagn@ potiogds4 whlch may be of

p0|nts al | ati re over
nefLbREAT Db Rl e e 2o O PR ERBIH B Bhgpaed end
poRidA6d AR tdtdd0abont, rteeluazabiip lpadridh. 14458 mémBer B2 id 8hdr€er than the
20 illustrate a dental attachnment assenbly 150 which
hexagopal 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



nodi fication of the first enbodi nent of Figures 1 to
6, and |ike reference nunbers are used for |ike parts
W@20080preepr i at e. The assenbl yl&onpri ses an abupems2007/087284
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outer rounded surface, as in the previous enbodinents,
befoeg @nnﬁmtmgﬂhfgun@s eilge ofhlrusg éhbadicae e strasbyacareprringl Figures 3 and

rtion.160 with u n
18 pHEAEsBhie] SHBREGRESA SatGOuMperBPS he BRAG OR TS degrecs.
[631et Ridiess 71 gl IDHIussatefa hbdifieatderinolhith @&Oabu&ﬁmsfnember 152 of
while the height of the central, rounded portion is
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cavity 35 1is s entical to the cap cavit
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of e oS 2457 B GBrTERR kDo I3bahREhe By nches .6
mmrpPR Hggrecﬂ' 41400 144 i&h&oadseﬁmh)nmafngme@qntrhisrbnab@@ meucra@ to pivot

or other dental appliance. The Oring can then
thrgmlp@redn@% degiges befars maln@fﬂ@lgaﬂﬁmhenﬁbm@ell glzit@ndt is used, as
i rm:d?e t 20 as illustrated in Figures 17 and 18.

%% S ?%Hq the cap can pivot relative to the

[641€t ThB Qfod[ﬂid’dl@teﬁt&lek figl; Ad esh bIFiEL@y1 € tol B2 mihalsodk@bedin place of
the upper end of the retainer ring allows the cap to
therj’et@@‘ter trlﬁgdégﬁﬁdé:ap éﬁ@é ps%h]@ agy of the alternative embodiments of Figures 6

to 15.

[65] Figures 23 and 24 illustrate a modified attachment assembly for use when a larger
amount of angle correction is necessary due to more divergent implants. The pivoting cap
156, retainer ring 155, and O-ring 14 in this embodiment are identical to that of Figures 16
to 22, as illustrated in Figure 24, and like reference numbers are used for like parts as

appropriate. However, in this embodiment, the one-piece, axially aligned abutment



bef ore contacting the upper edge of ring 156, as can
be seen by conparing Figures 3 and 18. In the
WO bdoast9see ed ermbodi ment, t he-Hexi mum pi vot angpP@T/iS2001/087284
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the previous enbodi nent, as can be seen by conpari son

212f ag qreaingg PR 20T PReA 14 heroisabng sipaardjnetiom flangch@12 for
t

on QTR MATIT Sictd el JUsPBH S opfinf 15 e liBoRARG Mhared in

Fiduaese2 30dnd e heappdrhion 266 af du:méc@l(ﬂ.ﬁlah haychestraBards 1), a liead 216
Flgure 17 and 0. 154 inches in Figure 21. This
withaftesd 2 @A9Npgr grogue 2%@1?%@% ﬁwé@%f%e%@%%@ ring, and a

oo e b7 L LRt g oS M PR e ST ey or other

polygoil skapes.i Tig augtbdqmptiaf 208 lgpsraesingleds at2Ad deye 22A5sandoebore 226

in 5Effor A28 A5 1o b S Ao g i e e B afryiagpart 202
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pepaggdieulaotor anclt flaon 225 Eﬁb@semwh@beret?@@m cegagicd @pgaeirﬂlly over post

214 A8 oA AL BB 7 B AN Pl e 2 G
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i ke reference nunbers are used for |ike parts as
noppypitispl implant plsgeget or fopt. ¢ Ap shehiysierted ambodiment, the bore 226 and
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08 extendi ng at 5 predet erm ne ang e tot
Figwoe 25.on 206. [66] Shaft 204 of the first part 202 has
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7]t RS SpRTpR o feoBat 1 48 T Sy, ety gy root or
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roove which may be of hexagaonal or other

205 is then engaged over the post 214 such that the head portion axis 215 is substantially
vertically oriented in the jaw, in spite of the divergent implant or root angle. The bore 226
is then cemented in place over post 214.

[68] The installed abutment device 200 is designed for releasable mating engagement
with the same pivoting O-ring or resilient ring in a cap as in the previous 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



pol ygonal shapes. The angl ed portion 208 has an

angl ed, flat end face 225, and a bore 226 in end face
wQ2®sdespyned for engagenment -W-th the post 214P@F/US1967/087284
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1deBg§a%1a[% ]:[Hat r}elﬁlg{uiegt teﬁléir% p\gﬁ B%ﬁ@s&qﬁgag%ge %}%/r%g &a@? and like

refStehsd mihdrals Ihyve/Bdchivsed foy 1iRe pe[mi &chpproprfage. j aw, in spite
of the divergent inplant or root angle. The bore 226

[70]s Midaughethemasingiaptippatien fymatipest 42220 bftaeyn thigdwo parts of the
I t '
ablkt&%égélgﬁﬁ%et%tiﬂ F’}glprgse %g\édg gﬁegﬁ%%nkefﬁ%gﬁ)gggeg sgl&\l/ g%e first part and a
maBng i bige oon resi deb(ﬁﬁl paitNghis Nardangaments niay bb ereperew OnlSalternatlve
odi nents, as indicated in Figure 24. The ca
empag ey W@ﬁ@e ﬁe@ at hegend. 95 208 ¥ 4 wpeng ﬁ‘BB]&H &@ﬁtton part 205,
73@re the same as in Figures 16 to 22, but the device
may al so be used with the cap, retainerring, and
[710- r Fragref26etoy? 8afludtratpuaresttathmentkSsdanmblp wi daranathicw engled abrugment or

imﬁ%t a ?Vﬁ%”?é@ﬁ%ﬁ? lalr ﬁh% Pfg525§ﬁ dég?%eg% &nglgna%iqsgpg part 254 for

sedoengded ihe ARt ipaHeficel !heaalﬂ)%ﬁrié'fee ofient@ifle hagl bl determined. The
appl'i ance. The O-ri ng%m I's then snapped over the head

pivatieg 64p 1 e rethincreing 1oiaand ©-aing 1éngsye smpedigicobure igentical to that
|IIustrat d|n re 24..The cap.156 can th

of B e IRIG Eheiiod 1 814 B o ol STRURCAR et B i pars s

apﬂﬁbﬁl\izitté eTMI@t FRNPENSahé Binifiatpl ok Hedo@R @) haypd t@pﬁr&d,&lﬂ@aded shaft

devi ati on_of the head gorti‘on 206 fromthe ) )
25% éllntllaéé(P thershaf oA piginmpiag 82 fd Fagirahla ekt angkoh dilar dimensions.

ShhR95% ﬁed'esf@n&h fdr I?ﬁ‘reﬁ’de\ﬂ%tngg&n?eﬁp el {n%}é’aﬁeﬁ‘ B0&3R ch@oRus bone, and

has an unthreaded portion 256 at its larger diameter end. A hex or other anti-rotation post
258 projects from the unthreaded portion of the shaft.

[72]  The first part 252 of the angled abutment or implant 250 is similar to the first part
of the abutment device in Figures 23 to 25, and has a head portion 253 defining a central

axis 260, and an angled portion 261 extending from the head portion having an angled, flat



pi voted up to 40 degrees relative to the central axis

224 of the first part of the abutnent device, and thus
WaQ besmaxieso of the tooth root ob3-i nplant to whi cPCT/K82007/087284

i npl ant device is secured [69] The attachnent

f Fi 2 t t b
enB56 282 P atvia i v Saic B ubum et Snds dopt Rrn S BE ace having
a c&'i‘t%l aRX12%5 %@Qn a1t RealOs® A Pﬁenﬁfcﬁfé@% BRY fac@362, Af best scen in

t he abut nent eV|ce is angled at ten degrees relative
Figuge €AeHead portipar 253 hast heourtd@drhetadve?rﬁéywdlegtr Batsergls26h an annular

th .Th nbly
exct R P W R o e r e B e, PGt fion 270
adjatdk texrbovad whik R ﬂlalyfbetolfﬁeﬁa'gﬁﬁalmmhe@ pelykbie shgler ence

nunmerals have been used for |ike parts as appropriate.
[73170Borg 241bigglesigned f@amaﬁgg,awﬁlrmta@paten%eﬂ@nh’mth dlispa3 258 of the

ﬁr%.?a@u Y@gl[ﬂ ZtSEe t‘}ﬁ% 1H1§§t1ta§edoém15 m@lk&uﬁ{ge%tr ?Ei)okthSS are of

[ nprise a po ona pos on

maf[ihgshembﬁalanlmhpa, ntattl ngyb®eeoﬁnothbte wegona phbjcs thi dternative
arrangenent may be reversed in_alternative

empdigintie Ht e SRboringR tptrated in Frasresmd Hxd Jathe by 26 gxtends at
an %Iéﬂt@g&g%mn riglcfégre@é)% th@ %XB@@O A%Rad ﬁg’@m [2§§r](sd:c H4tGRat end face

Iust ate an attachnent a
262anetah 0 depgtasdtoals s, lout mapltanprodeiedcae cﬁﬁBreha\angigs an other

irst part 252 and a sec n adj rt
ermpiyiisafe gy et it 0 st e Kb b RnpERlembly in
Flgi’ﬁré leti%ﬂheﬁms@ﬁleﬁﬁ@am t8l ea@ bIFRREes 26hdP2 N AhH Mite G8Rrehed numbers
retainer ring 155, and Oring 14 in this enbodi ment
1w¥gh@ﬂMMﬁﬁa&ﬁ@pﬂumwﬁMat of the previous enbodi ment, and
740085 AP S Y PR 4B 5851 on s et s el similar o
palll @95 o tl?f%lrehlaﬁs amb&ﬁﬁfeﬁﬂ extdpt ead elek ﬁbﬁéﬁgaéﬁ@ portidd 270 is longer
to the shaft of mni |nplant 82 of Flgures 12 to 14

thagrigolofnggging IPaFticd Faen snd iy, anglask portiegs 20 & isglegpeyriben prgled portion
hr eaded engagenent in a prepared bore in endosseous
one, and has an unt hreaded portion 256 at its |arger

[75]i airebeater enthstall thedxttachnudni @sseaibly, thofiad ipan baﬁf tBS &hini implant
projects fron1the unt hr eaded portion of the shaft.

deﬁjl?tz SOrdirgtseeireg oy ¢ p@s%eefdoome cafiRiseRys done Hung t E‘H?aded shaft 255.

A k‘gpib"l’éqhe}gﬁgol! cc-anséﬂr? %@ 05‘[025511%f0|rd:e§tt0p1%§ttallqge t§ part 252 of the

tment device | éhres 25, and has a % d
abygoreti. cFhe2®Bt 20X will thgn axtemhatrthda sme g6, thaddfemnalvrgb e&i second
rtion 261 extending from.t ead i on, hayv
el 351 6 FTAPEHS PAUE BT GHPCROTGoHEDY P Belidnob Sivefignt bore
and@iug tl?eﬁegl glcB8¥hodt DI ¥he6dohd peRd s aCet2&PuMAH 98t e correct angle
central axis 265 at an angle to axis 260 and
to pranpreaselc cf@n Tiiﬁ atlgie o Post2S8, RE 20 thay tb%ehfcadg@étnpn ertedgunbstantially
53 has r ounded th a
veieal B BY hedieCol B 58, S e Rlase
[76]0r Th@@l@dtadleﬂgabaﬂnéﬁt rdeige 2@0 ds dcdigedd- o Qéllas@@leﬂﬁzﬁﬁﬂgoé’hgagement

270
with the same pivoting O-ring or resilient ring in a cap as in the previous embodiments, as

indicated in Figures 27 and 28. 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 ring, and O-ring of any of Figures 1 to 15 in alternative assemblies. The cap
156 containing the pivoting retainer ring 155 and O-ring 14 is first bonded in an indent in
a denture or other dental appliance. The O-ring 14 is then snapped over the head 266 of
device 250 and engages in groove 268, as illustrated in Figure 27. The cap 156 can then



adj acent the groove which may be of hexagonal or other

pol ygonal shapes. [73] Bore 264 is designed for
WOoredoBIpe9ant i - rot ati on engagelfent with the posPCEER001/087284

the first abutment part 252. In the illustrated

enbodi ment e. 264 and. pqst 258 are of  matin
PIVRLICRYBAP tf%?ﬁi of B OHEIE" PG KT P pEoRda MeRdpEpensation

foﬂ Bfffhln Rr NAjlLYS b re[@waﬁon Io@ thb e BAVRMISENE3 from the vertical
lustrated in Figures 26 and 27, the bore 264 extends

orlﬁmtatgtm aihyl angtfd drtmmdhqmﬂdég}t led@swta @250h Bigis A6®gether with the
. 253 62 1| 80
pivREGP sBEMIch® IR sty Bt Tt MieBFEVIBERe A0 g oo 265 of

theAREHa8&d inthi G pRAt BITOAEI HEROD 64 oﬁtﬁ@ ﬁrs’i%aﬁ Qf HRAMPEMt dSvice, and thus

illustrated 1n Figure 28. The attachnment assenbly in
thepixgn pfehoBoredn phirdrthp geplpefedsyice at scevreghat of Fi gures 26

nd rs u N e
B A S SRR PSR g o
abliltﬂ‘mhadiktww toathel lpl’@liﬂusdenbodﬁn&ﬁ %ﬂc@ptSﬁoMHeafacﬁ thaipﬂhéthe?cﬂ) portion of

of the previaqus enbodi nent, except that the t
theethygeHglenisetis aRelog @t fveenty dgwrey ﬁéaﬁw@ dothe W@é&ﬁﬁ @f the first part
t
25D R Fton, BREURTG, SR PR RLIRRART ih Ty ARRS LABBaiment,
an@ it divmesetl wis@e mblayger tdoereftians angha for 2512vemgemt hmphinhiplacement is

t deV| e s first secured i e ared .bore
ey TS SEIE HERE: B cht S b B5GH B ForBo B R e lothe axis
265 lé)'fttﬁé)hﬁ;t)llaﬁtx ab QRdicA8N i PYRYE 2B0Fhe 428 mibly 8F BJurd 28 is otherwise

i nst al first part 2 of the abut nent. e post

idepgealvip [ thatt ﬁeﬁgews efidaralt 27, hemdswite bamgitalled sntthe same way, and like

ent A sec 254 at an approprlate
refg R 2 el dFEER R B Rl BT e of "t he
[78] V%l%otﬁh@@-rﬁfgdort FugBichheingngl#cf magsie A8 segdigely from the
second part 254 is rotated until it is at the correct
abyAheortigpiaieihs abeve gpbadiacipging naty Ysoyevidedin yarigus siges to fit
h r n t: | yp L1y
onto B A A B T AL U0 P e e, S Pl oxising
imp‘lememt «d of implaacedes[gh6ll fdhettdchsical toegh @bnnﬁngbe devofted with a
IS de5|85$d for releas%VIe mat i ng en qenent i th
SWt‘i*? ing &R APABRIH O BlIPFYV ISPt Medmts Yot imotpncahap ttached
dmhﬂr the previous enbodi nents, as indicated in Figures
and 28. The cap 156, retainer ring 155, and Oring
[7914 dhe tchindiranin eif rthmtiemcd mbecnsatpeasittcd blf?l tgu rr%héh@etorﬁ the O-

ut devi ce may al.so se
ring g s iP G Ora e G Ao Topt By 2 PV P eifiBerys cph of the
abRlct @hRREMYRs AFSRETHI Bdre Iﬁeeﬁa@ﬂa JHfic @ehtufd. MR GitHtthg movement
pi voting retainer r|n%/155 and Oring 14 is first
n

carbmmmsatﬂ f@InOflf-ﬁd@lﬂ timplingpldesinante Rotheptivara wand &pll on the head of
i ance. 14 |s t he er th

the thnt drél 1égr 2356121 ?]n%d tﬁa OYlﬁ b oo«g(Fuci gge oggra hel of the

ammhkustrated in Figure 27. The cap 156 can thenpivot

relative to the head of the abutnent or inplant
[8Hevilhe abpye gesstipHen @brtee disgloses smbpdiments 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



for off-angle inplants and any deviation of the head
portion 253 fromthe vertical orientation. The angl ed

WakwsErsp9 or i npl ant device 260 of Figure 26 tRGEURINT/087284
with the pivoting cap allom1the cap to be pivoted up

. t0.30 degrees relatj the central axis 265 of th
imeRiah e H Al sD Bl tEorePacal ShS (RBORS iayenton fully

en&ﬁ‘ﬁﬁas&fs otine ehfﬂ%ﬁﬁ‘ﬁgntsd@l‘éi f8y bRASInd Bbdiotd® tﬁ&éessk@ﬁedt ﬁleche art and
bore in which the inplant deV|ce is secured

thag theasdomre o the pestityinpdntiph gsirecazdinglyslimited h‘yl@thm&vother than the
art ni -inplant or abutnent device to the previous

ap(ﬁ%%%n%%W% except for the fact that the head portion
of the abutnent device is angled at twenty degrees
relative to the axis 265 of the first part 252 and
bore 264 on installation, rather than ten degrees as
in the previous enbodi nent, and will be used where a
| arger correction angle for a divergent inplant
pl acenent is desired. This assenbly allows the cap to
be pivoted up to forty degrees relative to the axis
265 of the inplant, as indicated in Figure 28. The
assenbly of Figure 28 is otherwi se identical to that
of Figures 26 and 27, and wll be installed in the
sane way, and |ike reference nunerals have been used
for like parts as appropriate. [78] The pivoting
Oring or resilient ring in a cap may be sold
separately fromthe abutnment or inplant in the above
enbodi nents, and may be provided in various sizes to
fit onto existing abutnment nmenbers with a ball head,
if desired. This allows an existing inplant or set of
i npl ants designed for attachnment to an Oring to be
retrofitted wwth a swveling cap attachnent to all ow
swiveling as well as vertical notion of an attached
denture. [79] The conbi nati on of the vertical novenent
permtted by the resilience of the Oing and the
swi veling or pivoting notion of the cap over the outer
retainer in each of the above enbodi ments allows for
nore novenent of the denture. The pivoting novenent
can conpensate for off-angle inplant placenents.
Rat her than a round ball on the head of the abutnent
menber, a flattened top is provided to reduce the
overall height of the abutnment. [80] The above
description of the disclosed enbodi nents is provided
to enable any person skilled in the art to nmake or use
the invention. Various nodifications to these
enbodi ments will be readily apparent to those skilled
in the art, and the generic principles described
herein can be applied to other enbodi nents w t hout
departing fromthe spirit or



scope of the invention. Thus, it is to be understood
that the description and draw ngs presented herein

WO eprosme a presently preferted enbodi nent of PETES2007/087284
invention and are therefore representative of the
subj ect matter which is broadly contenplated by the
presentinvention. It is further understood that the
scope of the present invens 5t ul ly enconpasses ot her
enbodi nents that may becone obvious to those skilled
in the art and that the scope of the present invention

li s adcdsntil agaohmenhsysteen, sgmpesingng ot her than the
appen d e.d aft l?],@lllt{nméh%l?ﬁlggr c%nﬁ'g‘%r%ﬁ rf}(tnac{t%aglll&l&c[ Egg K[]ototﬁ' ¥osott,elmplant, or
conpri sing: an abutnent neARDer configure or
at t agjac@ntootly tike i@hbntm@hberihaPingAthcad indgl &8RN scat adjacent
toot h, the abutnent nenber having a head and an
annthedicadeat adj acent the head: an el astoneric ring
confi gur i
the. abut ey tomlehe FARZ0h £ RO RSB LTtk AR ECh, R eaton the
el agbwnmeni memberg, the retainer ring being of nore
rigid material than the elastoneric ring, and having. a.
rounded BGTBINCEHRY sReazcdpterihe iastqra?ﬂfs%%gj thegtainer Ing being of
r €CaR%e FiPidm&ERi13harPRP bla@BRR e rinB! AR HIS HeSs robedier surface;
havi ng a rounded, concave inner sSurface adapted for
swi ved engagenent over the rounded outer surface of

the retainer .ring..2.. The assenbly . of claiml erein
Lo nour herk fnshilisiEind PSR Rl Bhuifange Bhordiy, T can
f r omk¥ing a a\Hdb Al coRle inh R QuiFhRf ddaprad fdiGwavdl @hgag@Rfdnt over the
portion configured for engagenent in a mating bore in

a novingpd guter gtace pf the refanersingint t hr eaded int o

endo ne-. Th f ' [ -
2 EnoERERSHAST iy TR Ao B B AR i o
axiallp $onshe hhnaadhdenhaft heviag awibendsgation donfigheed for

assenbly of claim3, further conprisjing an annul ar
engazgmget iBAMEEE RoRRINt DRANSHER HPH T Hoitt iﬂaﬁara iieregdad| inferpgrdosscous
boRR@rtion. 5. The assenbly of claim2, wherein the tai

end portion is threaded along at |east part of its
3. | engfThe agemblysofatsar mheadin tHeahafit has avoet-engagingepont@dof

i s of rounded peripheral shape and has a top surface
polgpiah cjass-sectiop adackiBas Wraarsw- flat.
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, wherein the tail end portion is threaded along at least
part of its length.
6. The assembly of claim 1, wherein the head is of rounded peripheral shape and has
a top surface which is at least substantially flat.
7. The assembly of claim 1, wherein the abutment member has a distal extension
configured for securing the abutment member to an adjacent tooth or crown.
8. The assembly of claim 1, further 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.



7. The assenbly of claim1, wherein the abutnent
menber has a distal extension configured for securing

Wa b@samspnent nenber to an adi’acent tooth or cPEWIS2087/087284
The assenbly of claim11, further conprising a bar and

at |least t S ed .abyt nent nbers secured on the . .
% bar, fﬁ%sssé&ygg%?@%m CE @&%@@é&?m BOQUBPTAYS £ &8t
imp R dnARh&GHa%: s a TheaRISEMBbNioRfadg)tad 19 B im¥Meh&l dirdch§ into a
abut ment nmenber conprises a mni inplant and the shaft

preparsddorcimeapieidnt siav. port i on adapted to be inpl anted

directly in rrepared bore i .patient.! s jaw. 10,
1076 The bbbt RRAFE o RSRE prrRi 3 sl il e Wbar
extehdihg beRlcantife mmdidpllas. ext endi ng bet ween the nini

implants. 11. The assenbly of claim 1, wherein the
11e| asberewsrablyi aofglaias! . avhersimthedlastpmegricging ks @ rawled pater

surf £ Al Bl Sl DR 12 FBGRY B S S S BRA OB LR
englgasient®iet therourgy sutzce ofhle: essemnbliyring. cl ai m 11,
wherein the elastoneric ring.is an Oring of circular

12¢r osdhgassembly, of phumye Whssihihe wlagtomerigiring s amReaiing of circular

crdsfiSegidher surface of the retainer ring has notches
adj acent opposite axial ends of the ring. 14. The
13 assefih¢ ysseimblyl cfichaith, 1, wherean thetdueer atmisaveritthawe e ringdas

first,.part having.a shaft, 6 canfigured for engagenent in
no"ﬁh?lsaacdﬂ% ntbQ?rPBSlfﬁi*Fq‘éﬁﬁBﬂW/étP%Png'oot or into an inplant
141 hr eagdeghsbAbR SMURHSE MR rPNR abBMtbnd nRBARPRAsIREL part having a
extending at "an angle to the first part, the head and

shadhennifignreddar crigapergentoe aneding horcha agwoonid! et or wfo arhignplant
abut.nent _menber ., whereby the cap. is . secured at

ey TP n i P 25 oqpt SEESHIGPYMERT o trcly e it part. the

hesh@ideinAulahgeat béigg 1deatetl onshd @comtpaepathatBhthcht ®BMbEE whereby
second part, the first and second part having mating,

thegggpiis yestipdiabpn prgleri theskafbonf i gured for engagement of
t he - t ! r ' '
155t R P PRt a4 REelet b 8 T Lifheh Sk riciine
sccohaipant,l e fwkteandistednkdeaftihasingpadtinghagi-sotdt@adopodatidn® onfigured
conpri sing.the head and annul ar seat and _a. second i
forgagegsrnhals ﬁ@e@gﬁﬁawlrhﬁae tait ot PaAl PR st part in the
o he anti-rotation formation extending at a
predeterm ned angle to the head portion, the
l6ant i Thotstinbly dfetavat iSowhbeimge dirstgpasdana hbad pretishedrtiprising

O T T R RUEN, T R AL
the@AchoR@IOh if@hation extending at a predetermined angle to the head portion, the
anti-rotation formation being aligned with the shaft 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.
17. 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

having a rounded, concave inner surface;



extends at said predeterm ned angle to the shaft. 17.
An attachnent assenbly for rel easabl e snap engagenent
W@®8/01%89 head of an abut nent!&renber or i npl anPCEESW0TOR7284
in a patient's nmouth, conprising: a cap configured for
securing in a recess in a dental appl.iance, the ca
havi ng a®CRiney N theagrd B %‘ﬁ&y’rtgg 'Hg "anay ?IBWFE Ruter
dent@lfal %Wdtﬁ[}ﬁ&rga%&[swﬁﬁ‘me%uﬁ&\i! Ofhcavd AHAAG R cCONBRAV vity,
i nner surface;’a retainer ring engaged in said cavity,
t he and agotvavé myeasurtueided out er surface pivotally
engaged mﬁtp ghe.roundqd, 8oncq¥e i.nner surfacg ofdf
sai d_cavit ySRETS TS ATADST ThF LY ding, 0 fqrigred for snap
el agsh@ipemest dvicP thelRh@bN@HabubmS@tirterfiRr @k NAPlakt REurddth a patient’s
configured for snap engagenent over the head of an
abutite#lt menmber or inplant secured in a patient's
nou e f [ - e
1857 pa s s mp By BAETE whein s Plhler M4 o e
19anc homtthgd af aehbehg agdphtabappiiande ia apatie@Btmsuthpisidprising the
conPrising the steps of: securing an abut nent nenber
Stepholy patient's mouth with a head facing away fromthe
patient' s.4.& ' [ [ tal:
appl i ancge,dut é a@ gg& ae\g}?%lgmg@[gig\? irbta?/1 el\r}\tn%f]ﬁgjgthrv@gﬁaolg%{a f%mg ey
con¢mwethe pagentsyakace and a retainer ring in swvel
engagenment with the rounded hnneL surface of hhe . i
cavity; PISPRFRY  FRECHIPRGREMDT e Ei}‘?rf&? g p cavity wit
t he ,¢amdedRhanliifhdrbuAhdanad Matddr HAg i &R cnghf&nent with the
abut ment nmenber and noving the appliance towards the
abutrermded membarfageof thegayigsi | i ent ring retained in the

retainer ri.ng .engages,.the.head: d. i ng.the. .

resi || enPOHIRYTY BEAPRUEA" Hivdne BF 3RS Pirgoag ity iencd
heagitifthé heudalTulhakmeRTRehbRREd hithviheaRgagamed toakds the

an annul ar seat adjacent the head, whereby the dental
appkbyneat mempel wiid amesyligng tigg Fidnedhin the reiginerrsig engages the
nmenpery. Whil e the elastonmeric ring allows vertica

novenent of the dental appliance relative to the

abut ment smppberthandilicherisgctehckinghgenenir ringtoveethe thbad of the

retajner ring and cap all ows the dental appliance to
Swi JBHTCR] BETDE A1 IR RGBT HeRBBR DB AR bR,

of Glyay 6:15}; Jflge dMRE LBk DR SEERLRS reBRT dnte 8PutRRHE MBAber while

menber
the elastomeric ring allows vertical movement of the dental appliance relative to

the abutment member and the swivel engagement between the retainer ring and cap

allows the dental appliance to swivel relative to the abutment member.
20. The method of claim 19, wherein the step of securing an abutment member in a
patient’s mouth comprises securing a plurality of spaced abutment members secured
together by a bar in the patient’s mouth, the step of securing a cap in a dental appliance
comprises securing a plurality of caps in a dental appliance at predetermined spacings
corresponding to the spacings between the abutment members on the bar, and the step of
positioning the appliance in the mouth comprises substantially aligning the caps with the
respective abutment members and moving the appliance towards the abutment members
until a resilient ring engaged in each cap snaps over the head of the respective abutment

member.



patient's nmouth conprises securing a plurality of
spaced abut nent nenbers secured together by a bar in

wa bwspzasdent ' s nouth, the stelP-of securing a ceEI/US20a7/087284
dental appliance conprises securing a plurality of

caps. in ent al. pliance_ at predeterm ned spacin .
21 oF Ros Bty Tam e B H s B ot agerng AB _ag%t_ Chmeber in a
patiBR Rt PorhHigsel %ouriﬁ% d pl81iS TR @nRPHEMbORI B LR implants
appliance in the nmouth conprises substantially

at splacghintegvalhie acpgtisniiv mouthhtakmgsydotpiressioa lofitheamplant Hsetigns in
d ing th ' t ds..t h t ment e
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