DENTAL ANCHOR APPARATUS AND METHOD Background 1. Field of the Invention
[01] The present invention relates to an apparatus and nethod for anchoring
a dental wppbitemsss and is particul arl yl-concerned with RCEiUSR00/05IBE0SSEOUS
i npl ant assenbly and nethod. 2. Related Art [02] Various systens and

met hods are known for attachi ng a dental prosthesis such as a full or
partial denture or the like in atient's jaw. Such stens generally
conpri se mating HDENMHAMH(B AsP,PAReAJSUS\ANH IHQhed to the
dental prosthesis and the other of which conprises an abutnment which is
nounted at a selected position in the patient's jaw. The abutnment nmay be
attached to a root, an endosseous igRkaRfund®’ an adjacent tooth, or in some
cases may be inserted directly in the Jaw bone. Summary [03] Enbodi nents
descri bed herein provide for dental anchor apparatus having an inplant

devi ce wik thAdaBEterlﬁﬁ@ntMEhd for snap engagement with a mating retention
menber t I

ext endi ngOT ont It RRIHO rEE R B aBRBAEIRE i Y, o ME AR, Bel
enbodi mendpplisdre, alisparticuhedconserhed Wit 4 mird @i @htyssvdushimphat posinbtyoarel ovi de
a one-pi ece endosseous inplant. In alternative enbodi nents, the inplant

devi ce i $9%tHo¢-wo parts, conprising the abutment head and the main body of
the inplant, and the abutnment head is rel easably attached to the nain body.
[ 04] Accoy dR@gltécpAppe enbodi ment, a dental anchor apparatus conprises an
endosseous I nplant securable in a patient's nouth and a retention nenber
whi ch i s [02] edéaiiuy spvigrageabinethnils arctkinewnfpt afichinghelchtap basthehiasudinas a

abut ment ad at nd a t hr eaded ost proj.ecting fromthe head for
Fbr eaded Bhgsgmsl Srh shdf Tk ThanaT il v RSt Syt e Ul FoBRR g
surface pRitdgOMaleTdd feMaRNBArRN oAE BDQMidhSis MRAEHA toMth€ UBntaNAREH et bid ahd | I rst
end and a peripheral skirt extending fromthe first end to forma cavity,

t he ski rtothive n@h@h qommses éwbwm@ené orifielc és wenetediad deprienirdd posyeen ithéhcout er

| ocating aHent \xpofﬁel ent rn hbeag[tachh(Ftor %tr% % a%nergl%n%)e y ?l élo(iln d for
swi vel rPa emefit i n a ca Jecut inoa recess rn a dentar apB lance’ 05]

I n one erﬁa@dbﬁr&a@th, érhie smmaeaseh mgtueﬁgseﬁadﬁaecglth thdjawsdone! and the outer

| ocating surface portion of the head have interengageabl e snap formations
and the retention nenber is releasably snap engaged over the head. In

anot her enbodi nent, the head has anSummary

[03] Embodiments described herein provide for dental anchor apparatus having an
implant device with an abutment head for snap engagement with a mating retention
member engaged in a recess in a dental appliance, and a threaded post extending from the
head for threaded engagement with bone. In one embodiment, the abutment head is
formed integrally with the post to provide a one-piece endosseous implant. In alternative
embodiments, the implant device is in two parts, comprising the abutment head and the
main body of the implant, and the abutment head is releasably attached to the main body.

[04] According to one embodiment, a dental anchor apparatus comprises an endosseous
implant securable in a patient’s mouth and a retention member which is releasably
engageable with the implant. The implant has an abutment head at one end and a threaded
post projecting from the head for threaded engagement in bone, the head having at least an
outer locating surface portion. The retention member is generally cup-shaped with a first
end and a peripheral skirt extending from the first end to form a cavity, the skirt having an
inner locating surface which is engaged over the outer locating surface portion of the head.
The retention member is designed for swivel engagement in a cap secured in a recess in a

dental appliance.



i nwar dly extendi ng socket which conprises a second |ocating portion and the
retention nmenber has a post extending fromthe first end inside the skirt
whi ch engaigesiimsihe socket when the rerention nenber i 2CTAmpooensEged with
t he socket. The post nay be used for alignnent purposes. In one enbodi nent,

t he sock nd post have interengageabl e sn formations. to provjde.an

i nner snibSﬁngaw%ﬂgf%e C ARG B HER Ao ECHT GRY P loggfing an

i nner snap BAIFBAMITRANDLS IR WeaD Hhhe iReRhoARdbROGIS! fARELAR M 8k $OBRion
engagenent between the cavity and outer ocatlgg portion of the head nmay be

provi ded membarercdersaddy meam engagdd dver the lenthdn snetheyenabodimaet therheadiharansnap

' i ded. [06] I . enbodi .the ab head. |
Forma 1 nbegEhl PRRER sorketmaich FOER ST X ReBbiT it Frdd ok "R ioui de
a one- pi 6aEMBRUQSSEPUS éxlmlda%t froMhihk Efirsh ed MBidcembagtieiich thggad it mant

head is forned separately and rel easably attached to the main body of the
i npl ant . spekat e dlg wientigs ancrlics iamap wagrschadth ot ridedpsdmpy benusdse

i ol ant ' . | el
oot Fone HELUBIAIRLARE 41 SuRSAEEduREcl Uy BSOS AR LI
entire i rgphpfdrmaliony tol prode b éince vipdingegdmerit betwauh eic dboeatitngd setedtége on

the head has, a first set of at least two axially spaced snap engagi ng
f or mat i orf8STRRT Bothna [nigfesnapsRgegseng Geimsee thy Peshand soekst pishameRISEF HPas a

second set,0f b b&adkn Eﬁ’éoca@ﬁ% ghéti guépﬁe%ggggoﬁegggi@gd Bﬁgg@t ggfyﬁeeé r

rel easabl e“shap engagenent w e shap I ng rmati o ead.
One of t hensendodimensgphelegagiher dnby amtnnensr owgr soamprdagescgpapedidadnul ar
proj ecti or ribs o ne of the |ocatjng.surfaces while the other set
Conpr | sedU8hadBdoRR I IGr G RS S ari dndUBEaRE QYT CedrRand

proj ecti QJ¥sth@rboll R thd BRI RAB ko TRWiIlRE a YRelFi&D ddliobRbas BAPBRE RBffe. inO§théhe
post may be included for additional assistance in aligning the dental

appl i ancemttedimgitathecbutmertidcadist lorm¢dgiparately ned estbrsablyrattachedre thgpmaimat us
i ncl udes ,a ,cap,whi ch i ecured in recess.in.a dental appliance and which
2 dos: orgds B0 bt JodRHHE el o FERRE sl BorRYoBioy PR RghEE BnBRE,
menber hayodpdnd espeet e 4 QunBed Wwitheahe BRetiQUGigfacs PoiftiageBedodlc ts¥WoeN to
engagenent of the retention nenber in the cap. The sw veling engagenent of

the ret erfongionmseissly, rathar teandaplaging diesentier ingplaii vel i ng, rotational novenent
or hingi ggﬂm’\ﬁﬁ %Qﬁlep gﬁl'ﬁ?cgﬁegg meﬁglﬁ%ral%gatgfagﬁ sglg%lcg Bn @l?enpe%ﬁglsalg' fﬁstage QWG m nor

corrections for nonpara nts an ces wear, escribed in US
Pat ent Ndsast 6y®30ialst Spaved sGap?Oadihg, fotraione Mihglettse afnenhicatingsiefacaodtior at ed
her ei n by reterenc%.[OQ] Accordi ng to one enb@ginen , a two piece |
endosseou§tentigh BRMbrihass seepfdsict gt #edthitR 248 ?Hﬂc?fs SBRSPRARE Prglanhody

having a g} fglasgBd shEy Eﬁé&@erﬂ&g Witlh lﬂ{eeﬁ’Qﬁcéngaging formations on the head. One of
the sets of snap engaging formations may comprises spaced annular projections or ribs on
one of the locating surfaces while the other set comprises spaced annular grooves for snap
engagement over the annular projections or ribs. The post may be omitted in this
embodiment, or the post may be included for additional assistance in aligning the dental
appliance when placed in the mouth.
[08] In one embodiment, the apparatus includes a cap which is secured in a recess in a
dental appliance and which is designed to engage over the retention member, the cap and
retention member having respective rounded inner and outer surfaces for swivel
engagement of the retention member in the cap. The swiveling engagement of the
retention member in the cap allows for a swiveling, rotational movement or hinging
movement between the cap and retention member. This allows minor corrections for non-
parallel abutments and reduces wear, as described in US Patent Nos. 6,030,219 and

6,299,447, the contents of which are incorporated herein by reference.



shaft extending fromthe first end portion for threaded engagenent in the
j aw bone, and an abutnent head or nenber designed for renovabl e attachnent
to the mawe 20md5@k the i nplant. The atutment menmber ha®CraSa000/0633p®r t i on
designed for rel easabl e snap engagenent with the denture conponent or snap

engagi ng t which is positipned in the denture 10] In. a first

enbodi mer{Bglr)f AP %it%c‘?éleeﬁ%‘g%‘gg’éﬂ% % P alfitee Fﬁ@sgw‘gtm@ﬂﬂiﬁ p%F 4 8F8k ¢ he
mai N body,ihasm& tR5ndly BIHAIS My b8AYAASink Y BFidhd tHtERSnd B thR8ded

abut rent menber or head. In an alternative enbodi nent, the abutnent head

has a shahaftoxtepdisg fiwint thedicstend glortidnrfenthscadhil ehgagnganienithe ppnlinet dndegnds i n

a bore in,the first end portjon of .the main body. |In both of these

21 Cer nat (AUt e oF MR dsRn 0 ol B 0t R B o REE whi 1 o
hol di ng tifipldmei ThbOoshut@Entt AR nibep! [RRL Idchtin aetion meg?ﬁe&tfbpdaa@sabl,e kg t ool
has a | ower hex portion which engages in an internal hex in the main body
of the i repeagameniiithehe detpieeqoneonentay s ensagEer ragtavhish és pesitignieddn the t he

| ower he eg&&éion engages with drive engaging portions in the |ocator or
abut ment head 'to unthread the abutnent head fromthe main body.

Al t er nat i[1@] y,Intahfrsabuibodinicnhefia taoghidraicndbeyusnaipldng ttesirgread portidh ofat | ng,
taper press fit portions instead of threaded engagenent portions. | I n

11]
both t he BREVH ey hs@xtems! pirerds Wigh aiege nivraaknicadudhp 8R4MsAt BAmPET | s
adapted t #ggd.ggag%ﬂ&ﬁgﬁ% ifi6dditheh 1R BOERA BLARLS 1l dr BBL N el

bone, an esi gne or osseol ntegration wt e patient's Jaw bone.
The i npl ahtcadawhivk cofagomtahdl eldcdds inia Iyt antie fiisnemkspatien bithengaia bwdyi nmum
head di a t he Erder. of and th os{

o TR O e B e went 590l RE Py ikl ROl T b BERTERE RS The

t hr eaded \pagt hQHinghAE MmatB¥odEoPIRVINPER i pAcE aRdhe Wmiibidih&tieme dbangkhs for
sel ection based on the availabl e inplant aPI on depth in a patient's jaw

bone. I n lower kaxtysdiiorewhichtehgageh ne anladerpaldtexaf thehmainrpoldaet theampdant. white

portion of ,uniformouter dia r d second portion extending.fromthe
Prrst port PR e bR SrOTReR afliedanEs MLrdRt ttiof g Es el

di anet er .engh€ing Po@dES th POIbcattrIor ABEncaAt Béddgb entiead thbab@thenthshdudre theead
thread, or other nultiple | ead threads, or dual threads of different pitch,
and ray Ha%ie begpablicipatie]yarhecbugnens headard maip hody mapths desisperkwith masags o
Create t I i s..engaged in a bore in the
bone. A ?J%ﬁ‘%ﬁgzefk ?i F fj‘t&?ﬁé’ggﬁgﬁg‘z?jﬁ@g‘iag&? gﬁggﬂ?@j%r%ﬁsbm for quick and solid
engagenent1j ntia bath thp pad-piwsans itve-picthémplaoisetit ithgadudr @t dirvhadds adapteth an
undercut regi.on and hone growth and attachnment in this area increases the
strengt h_tBE’etlﬂ‘Qlaé‘_f FRTERTD AMECIAEY Raraie @ NABCI soderiong: $r R bF foyiensy

al ter nat '%Po?s@&%@g%f&h%itﬁ he ﬁaﬁ%ﬁ@sdﬁqf PR TH@YmBl%n@ﬁ%& @R sbRhIQPHL A

| at er
implant” dimensions having a maximum head diameter of the order of 1.5 mm. to 4.0 mm,

and the threaded post having a maximum thread diameter slightly less than the head
diameter. The threaded post or shaft may be provided in a range of different lengths for
selection based on the available implantation depth in a patient’s jaw bone. In one
embodiment, the threaded post of the implant has a first portion of uniform outer diameter
and a second portion extending from the first portion to the end of the screw which is of
gradually tapered diameter. The threaded post may have a single lead thread, a double lead
thread, or other multiple lead threads, or dual threads of different pitch, and may have
opposing axial cuts for self-tapping into a bone, so as to create threads in the bone as the
threaded post is engaged in a bore in the bone. A double, triple or quadruple lead thread
allows for quick and solid engagement into a tapped bone site. The projecting screw
threads form an undercut region and bone growth and attachment in this area increases the

strength of the attachment and resistance to loosening forces.



removal fromthe jaw bone for replacenent purposes. In this case, the post
may have a sinple thread with no axial cuts. Instead of the threaded post,
ot her forwatooveseay be provi ded on the- post for engagememiUSaISI®ES i ng

attachnment formations in a prepared bore in the jaw bone or the |ike. [13]

The i npl gn have .a f .area hetywee he abut t .head. and . I'n the
case of ilﬁhona% aéfé@laf%m‘fh?dmm@ i I %ﬂ%%pﬂaynwegege%w f@ﬁpml@tritl%ﬁf t he
first endepguill @sn dhe ]a!%@bﬂi@é Fbrt}%'lﬁeen%nt ‘f)ﬂl’fﬁorsé‘é Yn Ofs tche, ﬁ@lﬁdﬁ@%a hgad.q or
partly on the first end portion and partly on the head. In each case,

di f f er entsimpigl thread withynpexiat ovis dbtead! o thmﬂfreeaiueéaa@sﬁ, othdi fformpagions h@nydiﬁ s to
accommodat e iﬁi%fert nt ttl sue helfn%h# Thet ﬁf C{)Enec%l on. or dﬁﬂl on
bet ween tHEFTt St 'BhAYort iSO ST gltﬁa‘inﬁ“b% A" B?Sn%h%Pﬁ y be
desi gned Hoge hietha RAYBorelt® thd Bisdle or gum | evel so that the abutnment head may
be renmoved by a dentist w thout any distur bance of the tissue. [ 14] O her

f eat ures A3k aldhedmpiigé magthayhe cpif akaetwepndhe srment head apdpest mbr diecasdi | y
appar ent [ [ ter

o T ow g raeparnes ipsBlnf BF g i shay bR FLA O L B Sl B bBE e 1 o1
of the Drrashmngdy,|drSdntifdie odehﬁahlbtﬁm@flt lidag, mﬁmbn ItlIiB/Efst Ieﬁxilporblohhmd@aftly its
structure and operatl on, W%]{f | eaned in part by study

of
acconpanyAtige deadni Mgach pase iRRlapts maayehfcRIonidhe Maﬁhsculf%%ré%s lfldhff?ﬂ?%t
parts, andidy Whemhd@ke FiatEs sg @%h%n 'T%"egl‘ﬁ% yf %MYnféf:ué\} %?@Eﬁérat?dﬁcmf
apparatus according to a first enbo h the parts of the apparatus
separ at echetv{ldcﬁ] thé ﬁgan ead 2out1$>naxﬁ tlmmmingmdysmd ehaadt‘tﬁwtaemtdnadf mey befdesigeeditont aI

anchor of, Fi 1 Wi t Ied t oget her i's
o o sodt AT T et EHE Tapoap A O ACK e FHadTg. b g e Gntigh” s
smal | er sg@aldut hidaflistufoRtOuf @S tlgLSll@nd 2, which illustrates the anchor
assenbly secured in a patient's jaw bone with the cap positioned in a

dent ure di4derf@ther &pbllr%amieadvpmggesmfgﬁhﬁ @resentslnamtmplvxbldwog@dnomrraﬁdllm' ew of

t he C|rcled ) nof appar nF| re3 il tr

enoagenerbDRET b ihshcoh SERY YL 5 b it FHartaabipir Bh Phb e g 145,
Figure 5 degcrq)tf@ﬁraﬁa@@ddmiﬁnyﬂng\armmg@e endosseous i npl ant of t he appar at us
of Figures 1 to 4; [21] Figure 6 is an enlarged top plan view of the

inplant of Figures 1 to 4;[22] Figure 7 is an en|arged cross-sectional view
of the retention nmenber in BH&LR&soription of the Drawings

[15] The details of the present invention, both as to its structure and operation, may be

gleaned in part by study of the accompanying drawings, in which like reference numerals
refer to like parts, and in which:

[16] Figure 1 is an enlarged view of a dental anchor apparatus according to a first
embodiment, with the parts of the apparatus separated;

[17] Figure 2 is an enlarged side elevation view of the dental anchor of Figure 1, with
the parts assembled together;

[18] Figure 3 is a cross-sectional view of the apparatus on the lines 3-3 of Figure 2, on
a smaller scale than in Figures 1 and 2, which illustrates the anchor assembly secured in a
patient’s jaw bone with the cap positioned in a denture or dental appliance;

[19] Figure 4 is an exploded sectional view of the circled portion of the apparatus in
Figure 3, illustrating the snap engagement between the head of the implant and the
retention member;

[20] Figure 5 is a perspective view of the endosseous implant of the apparatus of
Figures 1 to 4;

[21]  Figure 6 is an enlarged top plan view of the implant of Figures 1 to 4;



apparatus of Figures 1 to 6; [23] Figure 8 is an enlarged side el evation
vi ew of an endosseous inplant simlar to the inplant of Figures 1 to 7 but
with a noslpRbed2sisseaded post for use in place of the p®sT/UsRoBiogasses 1 to
7; [24] Figure 9 is a cross sectlonal view on the lines 9- 9 of Figure 8;

[25] Fig 1 S|de vation vi.ew siml to Fi ure ustrating an
[ ol ant W2th SHgRHET Mg TRreRgEN P Plope fient dgafrea%nag
Figures Iy ?Qfaﬁls O[fj}ﬁ%urgsl Ore 11 is a side elevation view of anot her m)dl fied
inplant wth a noditied threaded post; [27] Figure 12 is bottom plan view
of the nda@sFi deigurgl wran e@iarqugndfeelﬂ_\latloorvlw gharl ¢rslosssond ennlityirFilaue éhel 1;

S ar CoBokgak Bl B EPHG B E TR bR R o B plRE 8P e TRRAO .
[29] Fi gmlgurwlltcwan enl ar ged view of the circled part of the anchor

apparatus of Figure 13 in an assenbled condition; [30] Figure 15 is an
expl oded [3#le Kigwke issrerossesaciammabrispinsr the e -oRF1BHCe &n anchor appar at us:

[31] Fig 1 afr.o t us of
ogure 1970 ¢ A pR e b ESag SRR el st v g SRR R RRR B T
vi ew of pabthepmotiifed tiedeadudi post fve iixein thd aﬁﬁ?x@at@)cpf&hgﬁx%l&ﬂﬂ gures 15 and 16;
[ 33] Fi gure 18 is a gers pective view of the inplant of the a{)paratus of

Fi gures 156kndigere |52y a sidgglevation jvievy of gpotheramogitisd, igplankavi

Fi gure 1§hrehﬁe§i] d:{gure 20 is a side elevation view of an endosseous i mpl ant
simlar tot I? nmpl ant in the apparatus of Figures 15 to 19 but with a

nodi fi ed [R7F edﬁgdrepb!sts battd6] plEn giemeoltheinsodafisd ohepledtenfdtigion 1NV| ewasmaler

i mpl ant si Iﬁ;lr ﬁé g |an ant of Figure 20 but with another nodified

t hr eaded %5 ttan[ #°Fi'gure 22 is an expl oded side el evation view of a

dental anebpr BpRAr &3 %a@@féﬁw’éd”&o&sos&ﬂé’ﬁdl'%ev@ P Qi MBI appd@lusHli@HaLto23 1S
a side elevation view of dental anchor apparatus of Figure 22 with the
parts as dapgive ddut using the rnodlﬁed implant of Figures 11 and 12;
[29] Figure 14 is an enlarged view of the circled part of the anchor apparatus of Figure
13 in an assembled condition;
[30] Figure 15 is an exploded side elevation view of another embodiment of an anchor
apparatus;
[31] Figure 16 is a cross-sectional view of the dental anchor apparatus of Figure 15
with the parts assembled;
[32] Figure 17 is an enlarged sectional view of part of the retention member of the
apparatus of Figures 15 and 16;
[33] Figure 18 is a perspective view of the implant of the apparatus of Figures 15 and
16;
[34] Figure 19 is a top plan view of the implant of Figure 18;
[35] Figure 20 is a side elevation view of an endosscous implant similar to the implant
in the apparatus of Figures 15 to 19 but with a modified threaded post;
[36] Figure 21 is a side elevation view of an implant similar to the implant of Figure 20
but with another modified threaded post;
[37] Figure 22 is an exploded side elevation view of a dental anchor apparatus
according to another embodiment;
[38] Figure 23 is a side clevation view of the dental anchor apparatus of Figure 22 with
the parts assembled;

[39] Figure 24 is a cross-sectional view on the lines 23-23 of Figure 23;



[39] Figure 24 is a cross-sectional view on the lines 23-23 of Figure 23;
[40] Figure 25 is a side elevation view of an endosseous inplant simlar to
the i npl awo 20m/@e4appar at us of Figured-22 to 24 but w PhTASaMdi0kI3es!

t hreaded post; [41] Figure 26 is a side elevation view of an inplant

simlar tq the.inplant of Figure 25 but with a nodified.threaded.post; [42]
Fi gure 27[8913 gﬁig%f%@opl%q %igvaéaoamwa ag, Py S%qoualmmntp%@a%ﬁo e ilfﬁeﬂa%t

accor di ngn e %@Qﬁahﬁsrof@@géﬂ R4 B WithtNGoMEEY threfdetiBsst mpl ant separat ed;
[43] Figure 28 is a |ongitudinal cross sectional view of the two part mni

i mpl ant df1Fi dligereX2s isn sideecl¢vatien vizgv of pgimplarfEisiguites t@the ifnphint 6 gignes 228A i s

a top plan,vi.ew of .t.he abutnent head of the two part inplant of Figures 27
and 28; [%Z%]N1 iaﬁ?%hﬁgtqrga%§%8%’ pl an view of the main body of the inplant

of Fi gur g92P27 Eigere2Bs isianlctplodad kidg clchetidiNiewdla theXsard ARl irﬁb]ﬁh‘ﬂ@c&@iﬂégs a
bottom plan view of the main body of the inplant of Figures 27 and 28; [47]
Fi gur e 31ojagothersgraodamentatith thamasiy of theuswiant pergratele two parts of the mini

i npl ant qr.att . . of Fi 27 1t s in
use and (F el BEEERS iR Ginal LAWY SRl Aol ST WG Role 2001 ERBOSE L1, o1
IS i n swWhighre@f@aghdiinds 28n- 28 clpigpeA7t i oned in a denture or dental

appl i ance; 1‘;{)481% Figure 32 is a |l ongitudinal cross sectional view of the
dent al arldfhor Eigpes 2341ds artopipgy wew aof §p abpnant fead abtheotwer parf gplantaf
schemat i Cf"’}%ﬁ%s'f‘gﬁc{: .ing the endosseous hard bone |evel, soft tissue area,
and the arga above tHe surrounding tissue when the assenbly is in use; [49]
Fi gure 334pk d&igeresetaitop planevwevobf thednaiv dodyof themmphint oikufeo 27 sepdBat i ng
t he abut nﬁnt hea f.rom%Fe main body of the inplant of Figures 27 to 32
when needettHFre IR %A epl acement purposes; [50] Figure 34 is a

| ongi t Udi{ﬂ@f Frigafe FPG L B Mae MRl oftthe maBIMYB! ofHROImAhintIr Pl 18e 387 add 1]
Figure 34A 1s a perspective view of the triangle driver of the renoval tool
of Figure®;33 and 34; [52] Figure 35 is an expl oded side el evation view of

b, B LA 85O 00 VLG R R f o B RERLT ©
vi ew of tdu@ctahett Mediibdi @adigkest 7etoBONecird® kepdthe® hndindibe @nd 9 releasable snap
engagement with a male or retention member which is in swivel engagement in a cap
positioned in a denture or dental appliance;
[48] Figure 32 is a longitudinal cross sectional view of the dental anchor apparatus of
Figure 31 on the lines 32-32 of Figure 31, schematically indicating the endosseous hard
bone level, soft tissue area, and the area above the surrounding tissue when the assembly is
in use;
[49] Figure 33 is a perspective view of a driver or removal tool for separating the
abutment head from the main body of the implant of Figures 27 to 32 when needed for
repair or replacement purposes;
[S0] Figure 34 is a longitudinal cross sectional view of the removal tool of Figure 33;
[S1] Figure 34A is a perspective view of the triangle driver of the removal tool of
Figures 33 and 34;
[S2] Figure 35 is an exploded side elevation view of a two part mini implant according
to another embodiment, with the parts of the implant separated;
[S3] Figure 36 is a longitudinal cross-sectional view of the abutment head of the mini
implant of Figure 35;
[S4] Figure 37 is a top plan view of the abutment head of Figure 36;



[54] Figure 37 is a top plan view of the abutnent head of Figure 36;[55]
Figure 38 is a longitudinal cross-sectional view of the internally threaded
mai n bodywof2o0tiesisapl ant of Figure 35;-F56] Figure 39 i $CAUSeo0plostes side
el evation view of a nodified two part mni inplant according to another

enbodi ne i.ch is,simlar to the internal thre attachmenpt i nplant of

Fi gur es Jsst o g, 3 i flHow@dmaL@mé%-sg%laaﬁ?la‘fl%nofﬁtgﬁm@waﬂﬁéﬂ&%edp@mns at a

differenqxhgqggkgﬁﬁﬂéég}p@hgyyﬁ 40 is a vertical cross-sectional view on
thp:a

the |ines 40-40 of Figure 39, f5§¢ Figure 41 is an expl oded side el evation
vi ew of dS6hpdrigpredXisfantexplogicgarde ohdvation meaefa meddieditvg rag ramoithplant

enbodi nent th the parts,of. the inplant.separated; [59],.Figur 21s a
cr oss- seceraine ' i BRY bRRSmSE A TRAr SBIRTIREUR ulhd. ol b a1,
[ 60] Fi gun®lhs of FigurtPR3 pb 38 thitewitiothe e abydpaRition Rafe the e ot pRtspar
inplant of Figures 4 1 and 42; and [61] Figure 44 is a bottom plan view of

t he abut ribHerchidlaention: Fi gure 43 [62] Figure 45 is an expl oded side el evation
vi ew of hegt. nodjf i L0 [ .her

embod mer 1 RO i et BBl oI B AFECIC I HIRATRL"SE ¢ &

| ongi t udi[88] dFigere $ECisianadplodeewidef clevigioparidw ofn tape pressefidtvodpardimifi gur e

45; [64] Figure 47 is a perspective view of the main body of the inplant of
Fi gures 48Pk acrgrding fo anofher ppgodimene wyidy the party ofdhe ppans ssharsdagonal

format i ofysof 650l § adBodsSicBticHafGic! GUAL Iriflat! etﬁ@ﬁne@@f_mp parts
of a denpé?ianéﬁor appgra?gse?ﬁcau an tﬁ%rﬁQﬁ 6§T€ ?nplant 0 ng Pes 45
to 47; ard;[66] Figure 49 is a longitudinal cross-sectional view on the

| i nes 49- of .Figure .48. Detail ed cription [67] rtain enbodi ments as
discIosedéﬁkréﬂﬁ“%?éiﬂﬁé‘PBﬂhﬁlﬁﬁﬂigf Wﬁ@ﬂﬁ@ﬁ&” rofg EHBP’%EgEWQ? soéaving
an endossgpuss i MRhEUM; i ch has an abutnment head and a post extending from

the head for direct engagenent in a patient's jaw bone, and a retention
menber ddéllgnddghnrddkinapotagayaneny dvky alutettdigad of Fighes 43npl ant and for

i vel ' i . d I ' , hesis. Th
et enti oroRennarors s 7RISR I MBI LT IR Gl MR P b T

f or mat i ongpik adcRkdEAS AAnvtHe bRbOd RNt Rath@Bhalks Rt inplest s@parplea@st hesi s on
the inplant nenber. In an installation, a urality of spaced inplants are

i mpl ant ed63h tFigureadp Bonlongiudipeh @ags-sshti evs obHigageld anrthe dine ¢§péneli ngl y
spaced C%ﬂ@ne4i
[64] Figure 47 is a perspective view of the main body of the implant of Figures 45 and
46, illustrating the external, tool engaging hexagonal formation;
[65] Figure 48 is a side clevation view of the assembled parts of a dental anchor
apparatus including the two part implant of Figures 45 to 47; and

[66] Figure 49 is a longitudinal cross-sectional view on the lines 49-49 of Figure 48.

Detailed Description

[67] Certain embodiments as disclosed herein provide for a dental attachment or anchor
apparatus having an endosseous implant which has an abutment head and a post extending
from the head for direct engagement in a patient’s jaw bone, and a retention member
designed for snap engagement over the head of the implant and for swivel engagement in a
cap secured in a dental appliance or prosthesis. The retention member and implant have
interengageable snap engagement formations for releasably retaining the dental appliance
or prosthesis on the implant member. In an installation, a plurality of spaced implants are
implanted in the jaw bone and retention members engaged in correspondingly spaced caps

secured in the dental appliance are snap engaged with the abutment heads of the respective



secured in the dental appliance are snap engaged with the abutnment heads of
the respectiveinplants to retain the dental appliance in position in a

pati ent' swootdm25(388] After reading thi% description it PairluS2090063583
apparent to one skilled in the art how to i nplenent the invention in

various al tfr nati ve. egbag%niseant and alternative. a{)é)l i cati ons. However,
al t hpughfg@ﬁn&fg AT ABHREPE lalicﬁénB?Ség‘é‘hWa}W@ﬂ BRYW 11 be described
her ei n, I168] S E&ﬁ@?ﬂlﬁ H!ék%rifatlitﬁlsi% wﬁﬂ%@é’drﬁ@ﬁﬁp‘ﬁréﬁ%‘o PRESEMEEH t_ﬁé’ aMdhwO

f
exanple only, and not Timtation. As such, thi's detailed description of
various dbt emplamcve tberbodienien sinshetibed nadterisgive opmbedientso anil maltemptavescope

or breadth of the present invention. [69] .n the.follow descript.i,on, the
Cer s -upehcetz BPERER o LUE)ouloin, ABRGPErloELl RS ST HaRRGh P HoR | ons
of the i meb@Mcdd@rcsefisuiddriBod HAMIRES cmBAHMAAE afOfreiontc@ngadayt 6f dxagtipkat e
whi ch ends are uppernost when the h|5r’r£l ant is installed in the jaw, which is

dependentondn gietRErlinifsionnpl/snisuchs thisc detetded icsnimtioppelr varoysoMemptaRg. [ 70]
Fi gures ]erﬁb%dzméﬁtligkﬁlaﬁlét Fot@pd | bRl eAPRd hHRPRheOFCO edéiﬂ“o?éa{iﬁt Bﬁ%ﬂﬁ%eﬁ
anchor apparatus conprising a one-piece inmplant 12 w an abut nent head
or head pavdntion. 20 and an integral threaded post or shaft 14, a retention

menber 15 for rel easable snap,engagﬂement with the head 20 of inplant 12,
and a cag®¥b dadhgrelovisesesabrionedc irah 1pRfENENY nloydedtarsednigl {ante 18

such as ap.fy% §gleg%_1’i21cfu:§ g)ogt%'dﬁ@rotfitﬁé inRREUS SeerPln ﬂl@%lreivjfihgs, aRtd atd htShic d&id in

Figure 3. Inplant relatively strong materi al “such as coate
ti t ani umtorinditdte wistlaoabrate nppemioal whge tier miflyntus edtdlled ident gw, arfobloiss or

abutments, and the threaded post. 14 | s .designed for direct engagenent in a
ot epar ed GBRRCTHOENITEEAsE oS Koeted 8 TR AP dBN e R gur o 3 [ 711 Head
20 has a |ggpermabhs fil & 71 flLstat€Nd fid? , cnPddiAEht At £TdcRil MRECHH e Wr bR Ror
| ocating portion 23 extending fromfirst end. A general l(i/ cylindrical

portion cwpawfus lPmotmpoinin24 anctpengs mptanl 2 matheanchbufméns baad erhgad poitem 203, and

[ d| [ [ 2 ds, fr. fi i ndr i [
24 1ol s RETEEE IRBRinoh B AR Bde RoRenBATHHEh o vt ity R ' "

accommodagngag@aidneRtith ik theadl 20 fogTimiplant 13 SaRl RN Hesibied W Be ssvhedi ment
t hreaded post or shaft 14 has a short cylindrical portion 26 extending from

ri m portilbéenesn agieatal appliance HEeugh 28 ap evegnier. & Bideltdeature i thedikeots t he
L6091 08 BB ALl SPB 5%y IO AL LA e o
t he part orofthé gtanéard rastseab| gdetatigeddeerfor wichtal tanehdretor ndbuoncnmgmel b i n
hi ngi ng, tﬁlpeggedego%??f rigeciiqetsigingd %oialrpdirleecst gnr:gcailgénel!cnet%g gg)lrgpaiergﬁoporee ?ng gr?deocsiseggse {)oﬁehe
100, as indicated in Figure 3.
[71] Head 20 has a generally flat first end 22, and an outer curved or bulbous locating
portion 23 extending from first end. A generally cylindrical portion or cuff portion 24
extends from the end of locating portion 23, and an inwardly tapered rim portion 25
extends from first cylindrical portion 24. Implants may be made with cuff portions of
different heights to accommodate patients with different tissue heights. In this
embodiment, threaded post or shaft 14 has a short cylindrical portion 26 extending from
rim portion 25, and single thread 28 extending along the remainder of the length of the
post or shaft 14. Post 14 has an inwardly tapered end portion 30 extending up to the tip 32
of the post.
[72] Figures 2 to 4 illustrate the parts of Figure 1 assembled together, with the retention
member 15 in hinging, snap engagement in cap 16 and releasably snap engaged over the

locating portion 23 of head 20. Figure 3 illustrates the operative condition of the parts,

with cap 16 installed in a suitable cavity in a dental appliance or prosthesis 18, and the



| ocating portion 23 of head 20. Figure 3 illustrates the operative
condition of the parts, with cap 16 installed in a suitable cavity in a
dental apmbi2areesed prosthesis 18, and %het hr eaded post PCA/USRoI0sI63 ed
engagenment in a prepared bore in jaw bone 100. The threaded post may be
coat ed by Ult | e coat | mat eri.al prior, . to |nst nown
T the rbRaepash FucuEaad q FBRERDSI i 9 8[CPA Hork, SR Boat1p0 %@JE@%S%J( to 6,
the head 20 ghy b@%@éﬂbﬂ&ma@e%%ﬁgm%n%rﬁﬁ% ﬁlgtailﬁt%ﬁ faL atkned ihage 22
t hrough part of the length of the head, and has an inwardly extending
rounded rfiald 8beralossches mytlarts.end of the socket. Rim 35 has cut-outs 36, as

ecuri ng 0Re. ok uBRal e PlatFG E il el R 4pli] 0700 § Aol cne

or nore vwReMdhiel s 3iét eidefaps m/ﬂﬂ@ﬁghtﬂhwghe Ieh%th%i'tﬂle dad! iR hil@@lh@ﬁwatﬁ@ seen
in Figure 4, to allow saliva to escape fromthe socket. |[r-74 As best

i | 1 ust r ateéEndmerparded rm 3 petheutonendaf e npekct T 35 bpsisar-ants pocasscehizbed
with ag la e first
end 35 aanEieng a5 horkdsing B, cibofdpBiEoct S ottt A SRR ' L0
a retent |Iﬁepap¢d1b@fe m%ﬁanéﬁt SE}GIWEB@ﬁd’I@nfeI’CQFm@IﬂdV&@ lohsi ﬁkaﬁermoﬁae/d throdghr
engagerrent i n_saocket 34, as seen in Figures 3 and 4. Retention nmenber 15 is
made of dneelof Hic Rekatiiy s Frigwr| p@rﬂ%lévw seliem toyesciA foem dhe ockett i ¢

mat eri al . te t

el enment s a&de@%?%én&%%.&%lg%t e#rol? h]é\lg&élgﬁ)&%&lzﬂl)gegnﬁ %%%5%1944? Sm?lg Zuest

et al, thetlcegtemilsy 84t fiki all 3y, en ontcosipor¥t ederldargeirombyrstraflSdatedi@ingimne

skirt 39 .has concave.i nner surface ocC n ortion. 44 deS| d for
Snip cuadBamel SO s S aker M ped Pin IRtk aligf b P bt
42 has arbx?éﬂhﬁfgﬁ?&n QA4 3R i dOMe 4avif chng ‘éﬁ%a%‘é)neﬁ{ m%bblgﬁgh)’as' REFJH F%h?é@%t er
than the renai nder of the post, slightly smaller dianeter than the

i nner di amdtde tRetﬂ‘ﬂtlQO@Il@mbetfllﬁ‘IISBladWOf a adteriglihav®g samst resilenser squraSmErlon
conprisin n engagi forrratl

Coont i ng BaTERE pBgRg AR IR SRRs BRGbOFRELLS 43 P ERARHS Rl 1
as it is dsafes@tbetilin QUghPitbRt WPLH03@2 BB hANERIDNAT OF kRiEstr dt Ml 3the @hetnten

expands so that it is releasably retained in the socket. Simlarl t he
out er endvkieh gfg incorpgrated bsrpianietsfersnger The skisk 3% hang epneave IpRAr HBIACOPT

ded i t d
rounded SHERESKA! 953 IRPRILLED RahucIRngoRRS GGk ETaRag, L o
surface atteakor pirB8r pospP42 das a nS@ﬂm'eti sad pmirticﬁnAﬁ) (EngagUn@f fglllghﬁijz |lmrg6r

between the retention nmenper 15 and the he 0 of abutnment me 12. [75]
The out erdidDstehdns@e gemppder gt &b poyi: ﬁ%ﬁ@g f}gsmgﬂ%ﬁe@sztebrt hang d’é‘&elﬁ‘ or

snap-fit 1d1§1¥‘«%t¥ bt QIKENIRISTRAN thO rith §§‘Xﬁ& ¥ncﬁ§or@ifon@l@rcfo fﬂ%‘ SHFQI?TEJ? gn the

cap 16, as lustrated in Figure 3 and sw vel et'ween
t he r et erfoimatiomendetheashdt 3@ pngages bwerl (mter locating portion 23 of the head, the end of

post 42 is compressed slightly as it is forced through the opening defined by socket rim 35,
and then expands so that it is releasably retained in the socket. Similarly, the outer end of
skirt 38 is expanded as it is forced over the bulbous or rounded surface of locating portion
23, then snaps back to engage the end of locating portion 23. Thus, the locating portion 23
and inner concave surface of skirt 38 comprise a second set of snap engaging formations
between the retention member 15 and the head 20 of abutment member 12.

[75] The outer surface 46 of the retention member 15 is convex or rounded for snap-fit,
swiveling engagement in a cavity 48 of corresponding shape in the cap 16, as illustrated in
Figure 3 and 4. The swivel joint formed between the retention member and cap is similar
or identical to that described in U.S. Patent Nos. 6,030,219 and 6,299,447 referenced

above. The pivoting of the nylon or plastic resilient retention or male member 15 in the



or identical to that described in U S Patent Nos. 6,030,219 and 6, 299, 447
ref erenced above. The pivoting of the nylon or plastic resilient retention
or mal e reokero/@so3in themetal denture -¢ 16 al | ows m n®@CTASRIOEI36NS f or
non parallel abutments as well as providing a |onger lasting, resilient

connection. [76] In one enbodi nent, the. anchor apparatus is nade in a range
of it t et dibue v T &ﬂgmsirawowogeﬁw pr 2gp g@&ﬂ@@a@iﬁnﬁsﬁs B58et on
the size pbvidinRat bR 1&th@WedNthtlcBnRV¥ah! abl e tissue and bone depth and
t hi ckness. The i nplant or abutnent nenber may be provided in a simlar size

range to [36} cdnload enibeilinxntt the anchosabparstusis midé in arpdngnatod diffaversrrezes for

enbodi nent eads 2 r rovi ded i.n range .of dianeters fromaround 1.5
o o a e SRt Aete s BF deby el NPT 4B s 3T Haferss M bRE Moo
from ar oundilfhlémsut @nd bbn&depth 4k Uhidkhdsy. Tie hplint P WbIRMNt RIMIRE $naldber e
secured at selected locations in the jaw bone, depending on the size of the

dental appPYidedi 4 sinpler sEe Gened, to spgaliedini @buimens Blembst AtmEbIMRIPENI ng
L ocati ong, N, ﬁ&%irgﬁﬂtﬁéadgaglakeﬁ@%gide G Bhed & GRMLRR ﬁﬁrﬁ%@%&dlﬁs ik, ghoaged
in the respective caps, an ental "apptiance can en be readily

secur ed 40 e, pvavie e lsngh ofnigatireaded pest mespecihi the rangt divi aroune flemstoover
t he opposing heads 20 of the_ abutnment nenbers. [77% The pitch or angle of
the thread Ry ABluradityof paniabyinaal mepbars 17 are sseued g eelsdieshlosptmdn s o 17

in one egg?dalog@ﬂge egﬁaﬁ%%gg@hggze%{tﬁ@%@n@ﬂhﬁﬁﬁﬁ&e th&ad%ird S ol ShKY 8Pl at

| east 1 ee that this 1s the mninumspacing required to
ensur e sisgourtd ecdrrdsporeling abtionan tlesdemedl mppliggnat i Malei or rtestigapsmibetsween

threads. The thread j ect oyt d 1/2 f th f f th
Shat . pords GHEFT T TP GHE o i s S Samitet Toihmbe Sl Gheured ey
Fi gures 8nhapd, By gﬁdp%{gaghg 1R ARl e tdntBh FUMIRPs ¥d¥r Gl 8@6;&% Hea@h( & pl ace

of the inplant 12 in the anchor apparatus of Figures 1 to | npl ant 50 has
a nodi f i gbe ebhutegdiedepbys. 52. Qther parts of the inplant 50, particularly

t he head . e i.dentical to,correspondin arts. in Fiqures 1 to and
ke r et i hool RSy SRl g GEL R BOSPEH el Pyl il hhagrohls fomS"
shorter thamdoPsd 124 i0bnd HEbEIIEHO UBhLdpasitl eitecandjddas threh@iggieft@dH- i N
portion 54 which is unthreaded. Post 52 is slightly tapered al ong threaded

portion 5% leastl Inag. dt hpgbeanipund. thptztys [ hareinigum] $pasing deasresniet enstre

50 al so_ rARHAAL oBfe UG IV oHERhBERLTTA MG obs Bl ELPH SR, IHE gfreadd LT
12, but hasy projedifi aduihifadedfrsihahe sGZacshifahe Hadt pationofiteadgdadtead i n

portion, and instead. has. nicro-threads 64 in an upper portion of the shaft,
f ol | owed tEg,y yeaq Q}HﬁZZ mm in height.

[78] Figures 8 and 9 illustrate a modified implant 50 which may be used in place of the
implant 12 in the anchor apparatus of Figures 1 to 7. Implant 50 has a modified threaded
post 52. Other parts of the implant 50, particularly the head 20, are identical to
corresponding parts in Figures 1 to 7, and like reference numbers have been used as
appropriate. Threaded post 52 is shorter than post 14 of the previous embodiment and has
a longer lead-in portion 54 which is unthreaded. Post 52 is slightly tapered along threaded
portion 55 and has a flat end 56.

[79] Figure 10 illustrates another modified implant 60 which may replace implant 12 of
Figures 1 to 7. Implant 60 also has an abutment head 20 substantially identical to that of
implant 12, but has a modified threaded shaft 62 which has no unthreaded lead in portion,
and instead has micro-threads 64 in an upper portion of the shaft, followed by a double
lead thread 63 along the lower portion 65 of the shaft with two threads offset by 180

degrees. Double lead threads will screw in twice as fast as a single lead thread. Bone



| ead thread 63 along the |lower portion 65 of the shaft with two threads

of fset by 180 degrees. Double lead threads will screwin twice as fast as a
si ngl e | &80 20twees4 Bonegrows into m chb=threads faster PARASAWOH53363
effectively than larger threads, so this arrangenent hel ps to anchor the

i npl ant and resists. | ogoseni ng. [80] Figur 11 and 12 illustrate a podified
i npl ant  A5°Whi B ﬁagr%%maﬂar%fﬁ££@ R Hcliby Eatted uheer b 5o nibfsant
60, and |dr1lﬁﬁ?érﬁ&ﬁ'h6ﬁb§%‘o MERBehe 1ﬁbﬁnﬂ§fﬁfjreﬁ§tsfl’&ﬁéﬁﬁg' ate. However, the

t hreaded shaft 72 also has two dianetrically oppoSed, axially ext endi ng

flats 74 [B8F sFeglire$ appihg? pihrspr@tsetsmoqiﬁed frhplast ’éﬂ wbwhéllap sinolar ehwgts in the

unt hr eadi t.h | ant ;aft | ant tion

Gent & cal s S, o2 B R otk P RHET KRR R oS s S5 B ShEPh MR
parts as [HPRERP th@tiReadtd ghdfe2 1o ﬁﬁ@twﬂg‘ldlhﬁlbﬂﬂi%ﬁlﬂﬁbﬁ)ds&)|a§ﬁlly%§teh@ﬂgtﬂﬁw with
the retenti on menber 15 and cap 16 of Figures 1 to 7. [81] Figures 15 to 19

i 11 ustrat® fer gelftappingnriipescapbier Bt glse e "@d?mtﬂglthféa(h%P the 1@1@%@ ﬁérnt

conpri si Pi.& [ n&pg

desi gnedq%c?%ﬁl?ﬂl%nciur@gm 7*6% %g{eeggég ngrn lEl:&}r% T%&gnow SJcgll hl %Te “t%é’i% appﬁ i ance
such as Eard&SHdebEhkd)pafrtslealapﬁm@huﬂ‘eeFlgﬁfestlBemHIlK&lluétﬂ?i&J 1aqﬂan820|t@geslidm'vd~1&1r to
the inplant of Figures 1 to 7 in sone respects, and |li ke reference nunbers

are used th?)@“fﬁ“l@énﬂfamteé 138nd g3t b%?ﬁ%}g%resm Thas a shorter abutment head 86
and an ”‘[%?Pr ak; L%Ufbrse?éj%i 180lustPte %h@éﬁta 1honbi %ﬁpa{r&u?%@ d@brdg 'tcﬂ%ﬂ&th&al to
shaft 14 of Fig

res 1 to 7 apart fromdinensio vari ati ons. e retention
menber 84ndndirnap @hparsmgad soc-piatt liaplano 824 eetentoon nenﬂner 845amhd ac@pB516 of

the first, enbo Ilkerefere sar .or Ilke arts as
bppr opt | SESE RO TBCefHb4b SSFRS dhr GOGHITVRRCS it Feliath PRl ceruct o

cor r espongdhige, Rafla$ déﬁtu&%Mé hﬁ@lq n‘tlgz 104imBIgr fohBe ihfentdren@lrks h& bt of
the apparatus is reduced. | nplant is of relatively strong material such

as coat edomictraspicain ard ldteh@fer@tcamdmbérsm@ esddafios lige pantsads appuepsite but kisrit al
anchors o but.nent s, t he th t 14 is i or. direct
engagenentold PR Yoof i ERIEEBERk Binc O8R PRSP M feiner s
i ndi cat eddeﬂnca ausRf314 of Fidiees | 16U gabotldmediinendiS@dl VASafidhst MBe fréteston
enbodi ment, abutnent head 86 has a generally flat first end 22, and_ an
outer cur@Eb@r84andheans8? GEatsn gt gatcREOR RCETET Aé aﬂldmfh@%ﬁthérfGSt A

short e”e‘jen?%'dhﬂélg' aﬁ?d' 1ROk 9&6%1%11&?% £pd %éé({ Pcﬂ“lﬁééga ‘%{Jpc | Agw P tion

23, and ah 1 nwar apere rimportion exten T ca portion
88 up to théwe pmmam sleadedn dmdthptiah ithn c@bespbndihg pa@kedf m$1br appa$zk’tasf 110 1b.
Figure 16 |IIustrate _tge rts of Figure 15 ass d.to ether

[ Beigh of gt

i | Fust rat®d A ecgh e RN i TRdroeh i WPt ataﬁsfpstrong

engagem%atbﬁal%ﬂ%h%’é &ﬁf&d‘ Stahifah 85 38leY s%ﬁﬁ’rdeﬁ%ﬁgﬂ S¥€falll NRel I6ALLRG!
portion 23 of head 8

anchors or abutrnents and the threaded post 14 is designed for direct engagement in a
prepared bore in endosseous bone 100, in the same manner as indicated in Figure 3 for the
first embodiment.

[82] As in the first embodiment, abutment head 86 has a generally flat first end 22, and
an outer curved or bulbous locating portion 23 extending from first end. A shortened
cylindrical portion 88 extends from the end of locating portion 23, and an inwardly tapered
rim portion 89 extends from cylindrical portion 88 up to the non-threaded end portion 26
of threaded post or shaft 14. Figure 16 illustrates the parts of Figure 15 assembled
together. As illustrated in Figure 16, retention member 84 is in hinging, snap engagement
in cap 85 and is releasably snap engaged over the locating portion 23 of head 86. The
threaded post may be coated by any suitable coating material prior to installation, as is

known in the field of endosscous implants.



t hreaded post may be coated by any suitable coating material prior to
installation, as is known in the field of endosseous inplants.[83] As
i || ust r atwo 201/@sapar es 16 and 18, and -A% in the previ ouBCEMSEEVIEIS, t he
head 86 of inplant 82 has a socket 34 extending fromflat end face 22

t hr ough t o e |length. of the head, ndh an.i nwardly extendin
Founded NP sgsifisescdd: iebtsid bomi e rudii B8 TAOLOFIIPSISH, as
seen in stlﬁﬁla%g@ﬁgs A ckEor4 &H@GRINY ﬂ?&ntﬂaeeﬁlficéotz ﬁl@ﬁgﬂﬁd@i @ftheope,ln fror
securing the threaded post in a prepared bore in a patient's |Jaw one One

or nore wefélpe haidegnBFaszmnenprrlly detdndihg oergided hien Bkl thofoutehend o€ Ketsotketal | ow

saliva t e fromt socket il lustrated i nd 17,
She 1ot oo R bl S a8 SEEI FkiEd a8 Sni; 10u R B i e b EE s

enbodi menbsl foPtcuiR® tHetthrehfled HRG1IM pidbildd dotteiRQrmkibyt’ § jadtbdnk! Ohe 8MEORB, an
outer skirt 39 extending fromfirst end 38 defining an internal cavity 40

for engagessprivolesdl are o vieeddthpmighahel wallradttensacket i allonr sabya to agapxfremdi ng
fromend gg §1! de the cavity for engagenent in socket 34, as seen in
Figures 1 Retention nmenber 84 is made of a material having sone
resiliende4 suz&hﬂlasunydl anFigpteadibiand Ir7utheattention michiber 84 ikef similer ¢ugh-like

Ret enti on rrenber 84 may be simlar to the retenti.on or mal e _el enents _as
descri bedhpif 10 the p@ﬁ@@ﬁﬁmm@me@tsohw saegerdR dertin agthimgensrally fld firdenaps, + he

cont ent s Qf i LEVi ous
enbodi rrenat%sou\egt}ﬁgﬂts Ir ttb%%gg&gﬁlg%r@ g{/ggde:ﬁrlll E%r?{ng& cg%g oi(rzogte %l%%e%o{rﬁt ion

44 desi groedr fhothesh2(y aedgagenmnpm\meposttﬁé eatendmglfornatnhil prsrdt|thmca12/iiy(ftbr head
86. The retention post 42 has an enl arged e ortio re 17)
of sl gni e gRiT ek YaR tostan FRarHEad: Ror e Maoter T framds dH Fy

smal | er  djhABR4ISaviRARhd EestIABE, ALRABWSTon0HIRAE, kﬁﬂobéﬂ B 3pbbeWlikd rhdiidll m 35
and end portion 45 conprising inner snap engaging formations. As the skirt

39 engage&et@m@m mgmb¢r $bowyi begsipolat iwthe2@tanfion log npdeaglemdnés @ndlesolflbqsbglt 42

Licﬁgf‘”. sl M SRR A8 GOOFRLT TR oL AR MA S nIE B 1

socket . &tated, hdréig BUtdEEregdd Af irs el preddub ?enﬂiéﬂﬁﬁléiﬁsj tBS skirt BS hfa@ raced
over the buI ous or rounded surface of l|ocating portion 23, then snaps back
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the cap. dbimie” e 1o UG TeRbSSR Ot AT e T G bR PBUPPROR Bur e
16. The sWheisingGhfdr 9 TRE.E! YWBftions. As the skirt 39 engages over outer locating
portion 23 of the head, the end of post 42 is compressed slightly as it is forced through the
opening defined by socket rim 35, and then expands so that it is releasably retained in the
socket. Similarly, the outer end of skirt 38 is expanded as it is forced over the bulbous or
rounded surface of locating portion 23, then snaps back to engage the end of locating
portion 23. Thus, the locating portion 23 and inner concave surface of skirt 38 comprise a
second set of snap engaging formations between the retention member 84 and the head 86
of implant 82.
[85] The outer surface 46 of the retention member 84 is convex or rounded for snap-fit,
swiveling engagement in a cavity 48 of corresponding shape in the cap 85, as in the
previous embodiments, and as illustrated in Figure 16. The swivel joint formed between
the retention member and cap is similar or identical to that described in U.S. Patent Nos.

6,030,219 and 6,299,447 referenced above. The pivoting of the nylon or plastic resilient



the retention nmenber and cap is simlar or identical to that described in
U. S. Patent Nos. 6,030,219 and 6, 299, 447 referenced above. The pivoting of
t he nyl orworopimstsitc resilientretenti oh3or nale menber BETIUS2000053363 al
denture cap 85 allows mnor corrections for non parall el abut ments as wel |
as providing.a | onger resiljent conn %j ure 20
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axially spaced retention or snap engagenent portions
embodiment. The threaded post may be coated by any suitable coating material prior to

installation, as is known in the field of endosseous implants.

[88] Retention member 104 is of a material having some resilience, such as nylon or
plastic material, as in the previous embodiments. Retention member 104 may be similar or
identical to the retention or female member described in US Patent No. 6,981,871 of
Mullaly et al., the contents of which are incorporated herein by reference, while head 106
of the implant 102 is similar to the head of the device described in US Patent No.
6,981,871 to provide a similar outer snap engagement mechanism.

[89] Head 106 has a first end 108, and an outer locating surface projecting away from
the first end which has at least two axially spaced retention or snap engagement portions
110, 112 which comprise annular retention ribs separated by an annular groove 114. In the
illustrated embodiment, the first rib or retention portion 110 is of smaller diameter than the

second rib or retention portion 112, although they may be of the same diameter in other



110, 112 which conprise annular retention ribs separated by an annul ar
groove 114. In the illustrated enbodinent, the first rib or retention
portion MO 20p/aso3smal | er di aneter thah*the second rib ®CTASR@05IA3 portion
112, although they may be of the sane dianmeter in otherenbodi nents. A

cylindrical, portion 115 extends fr rib, 112 and ternmnates in a tapered
portion 1@1@@}%%@«4 aﬁmffal%pqrﬂgn ﬁgﬂ]-eftﬁ’il@a%‘é@ rﬁ%afzp@ﬁ CHRINYES 8 2 {HESded
post 14. Astiddl t@aRItRRIRUS RMRAUHNBILS en@pSiiek €6 oF Ui cSicti§RGSI4. AYas ey from
the end 108 of the head, wth cut outs around the rimfor receiving a tool

used for mseview ¢rgbadimcptest sotketi HiSoexéends eprardly fivoméhd endeHifosfstbo hsadyavith

However, in this c the retention nb 104 does not ve an ost
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ret ent i orfni@RBierhicis innaen eneagaent o1 botegll &ntinceom axferaalsnan engeceraenienlt o the
previ ous r r e, L e :
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t he sockeaingagdiint AGy ialdoustpratideld betwiebgtotentidd, mdretice 104 and tenivad of Odplast of
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r ef er encddmbiewockéfhe outer surface 124 of skirt 122 is arcuate and

desi gned sw vel engagenent .in cap. 105, as en i.n Figyre 24. [91] The
et surlPll o A MERiriEa 193 s 24" st ioB arb S aro e s Sl e iy 1 ne
cavity i HaQinl 4 kst R4 13€6RNY RODYDALJ] gtmn El?egﬁﬁﬂén@forrsﬁﬂltﬂ@%&ggﬁl@ﬁt\/es
126, 128 for snap engagenent over ribs 110, 112. As illustrated in Figure
24, when aviethgdecating oe rdesmmpositbns o dede106. Astnotrd abaverapteriion @amper |04

hi ngi ng, .snap.,engagenent .in, cap 105 and.is rel easabl er the
locat | ng ‘BORTENE” BRMGN 40 Tu8 el Rt d5sB8F 3F ks AR 200 0 1
retenti onefiedieed aboié. AP oufer SuffhdeAl2406f sida NG larduatet fidlt dsdpmed ifeeslvivel U. S.
Pat ent Nos. 6,030,219, 6,299,447, and 6,981,871 referenced above. The

pi vot i ng HRAgMENAY 5 196, ¢4 saen incligesi24 ent retention nenber 104 in the

netal | denbrf e BRAMIS. OIS 09 nRAHEELLANSLRE AABSRBLALE) (ERUTENT S

as wel roviding a [onger ing,” resi connéct
time, thdntoefisntandncomnbetnuls déded ecgio® yr rsundbe gt@gyveasi 26he2Pedt emtp

removes and repl aces the dental appliance. [92] Figure 25 illustrates a
modi f i ed SREPHFCERNT 3G Wi N #ril?y Areliysied i et of ey RyisaHE 246905 t he

anchor agggétﬁéry%t@ﬁtidﬁ Hnfr 24t & %-hiﬂgﬁ?é,aﬁltap 1@1%a§@rﬁetﬁnini Q@ﬂqtlbgaénd is
releasably snap engaged over the locating portions of head 106. The swivel joint formed
between the retention member and cap is similar or identical to that described in U.S.
Patent Nos. 6,030,219, 6,299,447, and 6,981,871 referenced above. The pivoting of the
nylon or plastic resilient retention member 104 in the metal denture cap 105 allows minor
corrections for non parallel abutments as well as providing a longer lasting, resilient
connection. At the same time, the retention member is held securely in the cap as the
patient removes and replaces the dental appliance.
[92] Figure 25 illustrates a modified implant 130 which may be used in place of the
implant 102 in the anchor apparatus of Figures 22 to 24. Implant 130 has an identical
abutment head 106 to implant 102, but the threaded post 14 is replaced by a modified
threaded post 62 which is identical to the threaded post illustrated and described above in
connection with Figure 10, and like reference numbers are used for like parts as

appropriate. Figure 26 illustrates another modified implant 135 which may replace implant



abut ment head 106 to inplant 102, but the threaded post 14 is replaced by a
nodi fi ed threaded post 62 which is identical to the threaded post

i 11 ustratwe 2anmd26escri bed above in comh&ction w th Fi guPeTAB200/068363 ke
reference nunbers are used for like parts as appropriate. Figure 26
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[94] Figures 27 to 32 illustrate a dental attachment or anchor apparatus 200 according to
another embodiment comprising an implant 210, a retention member 250, and a cap 252
which is similar to cap 16 of the previous embodiments. The implant 210 is shown
separate from the other parts in Figures 27 to 30, while all of the parts are shown
assembled together in Figures 31 and 32, as described in more detail below. In this
embodiment, the one-piece implant of the previous embodiments is replaced with a two-
piece implant 210 comprising a main body 212 with a first end portion 220 at a first end of
the body and an integral threaded post or shaft 214 extending from the end portion 220,
and a separate abutment head or member 215 which is removably securable to the main
body. Figures 27 and 28 illustrate the two parts of the implant 210 separated from one
another, while Figures 31 and 32 illustrate the abutment head 215 secured to the first end

portion 220 of the main body, along with retention member 250 snap engaged with outer



the body and an integral threaded post or shaft 214 extending fromthe end
portion 220, and a separate abutnment head or nenber 215 which is renovably
secur abl evoaotesesai n body. Figures 271@nd 28 ill ustrat @CTHS200005363 t s Of
the inplant 210 separated from one another, while Figures 3 1 and 32
illustrate the gbutnment hea

d_.215 secured to the first end portion 220 of
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bone 256, .as._ L hgi i i e F i f. Fi s 27
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t hread whiglred@nnects the two parts of the inplant together. The first end
portion 220 of body 212 conprises annular cuff portion 222 an
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of cuff portion 222, as best illustrated in Figure 28. [96] Abutnent head
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i nwardly projecting, bul bous peripheral rim233 for rel easabl e sna

engagener#PsiFd bevicher Brd2Stsugropedst proigatiost 234etdhe vener vedvEpuff portioscdletd i n a

denture nNRd: | , as illustrated in Figures 3 1 and 32 and
descri be eﬁﬁﬁﬁ%?%xgﬁﬁglﬁggglomﬁ The peripheral rim 233 has three indents

231 i n a [96] anghultaentphtddesnnicaibee@@adiang thraefob@t widtola, thesaded llasér @atded i n

Fi gure 28A and descr.ibed. in re detail below in connection with Figures
33, 34, Ao 30 Tk Hadseisnoh dor rfarsable rhieagcd coBESTORY W BisuSFBEht | ng

portion 288.8xb& Bfﬂj@@ioﬁr&r’ﬂogp§2i htaﬂle%B@Ir efff of the main body 212. The upper or

first end of the through bore comprises a socket 232 with an inwardly projecting, bulbous
peripheral rim 233 for releasable snap engagement with the end of a post 234 of retention
member 250 located in a denture or dental appliance, as illustrated in Figures 31 and 32
and described in more detail below. The peripheral rim 233 has three indents 231 in a
triangular pattern for engaging a removal tool, as illustrated in Figure 28A and as
described in more detail below in connection with Figures 33, 34, and 34A. The abutment
head has a first, convex or bulbous locating portion 236 extending from the flat upper or
first end of the member, a cylindrical waist portion 237 extending from end portion 235,
an outer annular rim 238 connected to the waist portion by outwardly tapered portion 240,
and an inwardly tapered or bevel portion 242 extending from the waist portion to the flat
lower end of the member 215. Annular rim 238 forms part of the cuff of the implant when
the parts are secured together, as seen in Figures 31 and 32. One or more weep holes 244

may be provided through the wall of the socket, as seen in Figure 27, to allow saliva to



first end of the nenber, a cylindrical waist portion 237 extending from end
portion 235, an outer annular rim 238 connected to the waist portion by

out war dl ywoapsveesporti on 240, and an -ilfwardly tapered ®CTHS@O/O8B63 i on 242
extending fromthe wai st portion to the flat |ower end of the nenber 215.
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outer locating surface portion 236 of abutnment head 215. At the sane tineg,
post or dpedted glong jthe hejghinefpthe wyHgeaiont andrslighdx delopathe tsgg kveBwhen the
schemati ¢ b g | ondition of the parts, with cap
252 instgﬁp(ia%lt?Sﬁhggll%d?%sg%ﬁeérﬂ%g@iﬁf{ﬁilﬁﬁg3g'ent al appliance or prosthesis 254,
and the t/h9eadedigost 3Pddd 3D thhreadied magega50ris in Ningingy eparcagadeatcat inn j aw
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232. Figure 32 schematically illustrates the operative condition of the parts, with cap 252

installed in a suitable cavity in a dental appliance or prosthesis 254, and the threaded post
214 in threaded engagement in a prepared bore in jaw bone 256. The threaded post may be
coated by any suitable coating material prior to installation, as is known in the field of
endosseous implants.

[100] Retention member 250 may be similar to the retention or male eclements as
described in U.S. Patent No. 6,030,219 and 6,299,447 of Zuest et al., the contents of which
are incorporated herein by reference, and may be a male or retention member as sold by
Zest Anchors of Escondido, California under the name Locator®. In alternative
embodiments, the abutment member may be designed for releasable snap engagement
with other types of male or retention members as used in dentures, while attaching to the
main body of the implant in the same way as indicated in the drawings. The retention

member 250 of Figures 31 and 32 has a skirt 258 with a concave inner surface or locating



described in U S. Patent No. 6,030,219 and 6, 299, 447 of Zuest et al, the
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range to so-called mini abutment members or mini implants. In one embodiment,
abutment members 215 are provided in a range of diameters from around 1.5 mm. to 4.0
mm., while the length of the threaded post 214 may be in the range from around 6 mm. to
21 mm. A plurality of two piece implants are secured at selected locations in the jaw bone,
depending on the size of the dental appliance to be secured, and caps 252 are secured at
corresponding locations in the dental appliance. Male or retention members 250 are
engaged in the respective caps, and the dental appliance can then be readily secured in the
jaw by snap engaging the respective retention members over the opposing ends or locating
portions of the abutment heads 215.

[102] In one embodiment, the threads on the shaft or post 214 of the main body may be
designed to allow bone growth and ossecointegration. In the illustrated embodiment, the

threads are designed for bone growth and the pitch or angle of the thread on the shaft or

post 214 of the main body is relatively steep and may be in the range from around 9° to 17
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can be renmoved fromthe main body by the dentist by unscrew it fromthe
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or locating surfaces become worn. In the embodiment of Figures 27 to 32, the abutment
member 215 can be removed from the main body by the dentist by unscrewing it from the
externally threaded boss or post 224 at the upper end of the main body 212 of the implant.
Figures 33, 34 and 34A illustrate one embodiment of a removal tool 270 which may be
used to remove the abutment member 215 from the main body 212 of the two piece
implant if the retention or snap engagement surfaces become worn, requiring replacement
of member 215. The removal tool has a central shaft 271 and a triangle driver or sleeve
272 rotatably mounted over a central region of the shaft, as seen in Figure 34. Shaft 271
has a generally cylindrical central portion 274 on which the driver 272 rotates, a hexagonal
wrench holding portion 275 at one end, and a smaller hexagonal portion 276 at the
opposite end designed to engage in the hexagonal bore 225 at the upper end of the main

body 212. Triangle driver 272 is illustrated separately in Figure 34A and comprises a

sleeve member having a central cylindrical through bore 273 rotatably engaged over



used to renove the abutnment nmenber 215 fromthe main body 212 of the two
piece inplant if the retention or snap_engagenent surfaces becone worn,
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appropri ate 106]. The first end portion 294 conprjses a cyljndrical cuff
portion sﬁi‘ﬁft Péé Iy igentical toc#e Py émbeﬁ@e@ﬁﬁaei?@%ﬁqf?mm Punacra ar%wsgé%r seat

298 havi NfkeadyoReye o8 the it ks L 9. and a bore 300 extending fromthe seat
into the sﬁgPt poPtign ofa%h@&% inebody havi ng a hex

[106] The first end portion 294 comprises a cylindrical cuff portion similar to that of the
previous embodiment, with a cup shaped seat 298 having a beveled outer rim 299 and a
bore 300 extending from the seat into the shaft portion of the main body having a hex
portion 302 at its upper end (see Figure 38). Bore 300 is longer than in the previous
embodiment and has a threaded inner end portion 304. The abutment head 296 has an end
portion 305 of similar external shape to abutment head 215, with a similar upper end
socket 232 to the previous embodiment, and like reference numbers have been used for
like parts as appropriate. However, instead of a threaded bore as in the previous
embodiment, the abutment head 296 of this embodiment has a shaft 306 which extends
from portion 305 and has a threaded portion 308 for threaded engagement in the threaded
inner end portion 304 of the bore in main body 292. Thus, in this embodiment, an internal

thread connects the two parts of the mini implant. The abutment head 215 may be



portion 302 at its upper end (see Figure 38). Bore 300 is longer than in
t he previ ous enbodi nent and has a threaded i nner end portion 304. The
abut ment Weadii2@soshas an end portion 385 of similar ext@cmalS2eapse: o
abut ment head 215, with a simlar upper end socket 232 to the previous
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simlar to the triangle driver of tool 270 illustrated in Figure 34A. [107]
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t he appli e..[ 109}, Fi 9 and.40 i | ustrate anot.her. embodi nent .of a
two ot ecd IR EIRHOS 30 S e 2RO b b TR R AR bR FEMaten the
parts, ashak@n idernpl @vda@ets ateithedhi ik eenthe pht® it thd peeviiGusSniBoldaherdt OT e

i npl ant 290 of the previous enbodi nent, and |like reference nunbers have
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enbodi nents, as_described in nore detail below [110] As . illustrated in
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r el easabl[@1@it tActismated in Figures 39 and 40, implant 310 comprises a main body 312 which
is designed to be implanted in a patient’s jaw in the manner described above in connection
with the first embodiment, and an abutment head 314 designed for releasable attachment
to the main body via a threaded shaft 306 which engages a threaded inner end portion 304
of the bore 300 in main body 312, in a similar manner to that described above in
connection with Figures 36 to 38. The main difference between the main body 312 of this
embodiment and the main body of the previous embodiment is that body 312 has a head or
end portion with a longer outer cuff portion 315, and the upper end has an outer bevel 316
which surrounds the beveled inner rim 299 of the upper cup shaped seat 298. Main body
312 is otherwise identical to main body 292 of the previous embodiment, and like
references have been used for like parts as noted above.

[111] The part of the cuff region which was provided on the abutment head in the

previous embodiments (i.c. outer annular region 238 along with the upper tapered portion



to the main body via a threaded shaft 306 which engages a threaded inner

end portion 304 of the bore 300 in main body 312, in a simlar manner to
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[ 113] I n defiacd e @ipevtinus borrotbivaied2 s belokhe whidhethofshafirdvscof dre beinwealy t he

mai n body and the abut neBt menber or head is located in the cuff region
(see ref éiné?’&?él%ﬁﬁ‘%éﬁ‘eo% OB% Figures 3 1 and 32 and in Figure 35), and thus

bel ow thg1i3;SSHEnd BYEprdVFRR dHiHdiRertd)the line of connection between the main body

and the abutment member or head is located in the cuff region (see reference number 260
in Figures 31 and 32 and in Figure 35), and thus below the tissue level (see Figure 32).
The advantage of the design in Figures 39 and 40 is that the line of connection between the
two parts of the implant is not located in the cuff region of the implant, but instead is
totally separate and above the surrounding tissue or gum, eliminating any junction along
the outer diameter of the tissue cuff, so that the abutment member or head can be replaced
by the dentist without any disturbance of the tissue.

[114] Figures 41 to 44 illustrate another embodiment of a two piece implant 330 in
which the threaded connection between the parts is replaced with a taper press or taper
lock fit between the parts. Some portions of the two piece implant 330 of this embodiment
are identical to equivalent portions of the previous embodiments, and like reference
numbers have been used for like portions as appropriate. Two piece implant 330

comprises a main body 332 which has a modified upper end portion 334 and a shaft 335,
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whi ch has a nodified upper end portion 334 and a shaft 335, and an_abut nent

head 336.tcrPHBatHlgaft aBIPPLE t@@slogri@crelf 889 oés@%mmtaj@@tq 80 iip lecatadepaihed bor e

in a pati Sﬂb%ﬁca’l ﬁﬁ@/&gﬁglo@ﬁgﬁ'% ﬁ%vgild ylac n{&r §ﬁ‘t‘31e{1 &ﬁoﬁ 943 ﬂeloﬁeﬂé‘ﬁ he 114

and 295 o odi e ere ere e nuibeéers have been
used as ab@kﬂ@ﬂhﬂd6fﬂﬁh§hmhpﬁrp@ﬂdnpagt|on 334 has a hex bore 225 as in the
first enmbodi nent, while the threaded boss 224 of the first enbodinent is
repl aced [B¥Sla B@n@ﬂlémmt Wﬁﬂr%érliwéaq thyppet bysrasi Bnthgdgst epRABE U Hcan
upper  t angt. o tﬁ? 363% reﬁ‘ 1&&9%@1 pftflonh S44 @dfn%w%q Hlyrh &y gkf fidri cal
upper portion, an upwa aC| g, outer taper ortiron 342 is

| ocat ed qiorﬂiche3450mhe hmt‘r@hd tolﬁ ¢hecthtaugtirbiocal Tyger Iﬁlt pnrtf63845 [fa&S]theTtaperafiut ment

head 336 has a bore,as .in e first di the in ernal
hr eads. 290t a7 BOHBCERC B 5wl oRdie bl bt b 158 ks P e ol o e
taper fit34000n4i 213 &ééh Rhe aRShEOWRT ke QEd bR hBHEPIRI R Rts OTQH@Emf;uaﬁt
portion 345 faces the taper fit portion 342 on the first end portion of the

mai n bod>/3393®rlﬁgh@amafp@tureofln tohdert twoseguiret the rfsvo3@dtsagidthg 4B phartt dhgahes, drvot her
and are p ont.0 ive parts of .the | .an 3 durin

et mt g ngey oS i SRR bYE Do Bl iped ARSI B oy ¢ e
abut ment JxgAREparlQ€ picSscANG@IRS t6 pEIdutH e tapet finehr tape 1o¢1@mwemdm@ﬂis 888 of

the main body and the parts are pressed together to produce a taper fit or

t aper | oc¥dBéfween portions 342 and 345. [116] The upper end of the through

b .
295 as i 1IISlE THeoli PR 8r BRI SOR, ARRKEhR Headal® Bl AR I RHERE 11
engagenentitiwah Hntidreropediid Gm S?Baﬁi 2 8k prevﬁ»umhﬁ)odrmemst e/idhois desighed f@&50 as

illustrated in Figures 3 1 and The quter surface of the abutpent head
has a rodR§awblfppar casgcrsst VI Iﬂtﬁ/\%‘t B Shaft 43t Bale o THisREQn MEMPsTor 37

i denti cal,gtigudRatd iRfFigd}8s 31 and 32. The outer surface of the abutment head has a rounded
upper end 236 followed by an indented or waist portion 237 identical to that of the
previous three embodiments, which together form an outer locating portion designed for
releasable snap engagement with the skirt 258 of a male or retention member 250 as
described above in connection with the embodiment of Figures 27 to 32. The waist portion
237 is followed by an outer tapered shoulder 346 and a cuff portion 348. Thus, in this
embodiment, the entire cuff portion is located on the abutment head, unlike the previous
three embodiments where only part of the cuff was located on the abutment head
(embodiments of Figures 27 to 32 and 33 to 38), or the entire cuff was located on the head
or end portion of the main body (embodiment of Figures 39 and 40).

[117] Once the abutment head has been attached to the main body and the main body is
sufficiently secured in the bone, a suitable male or retention member in a denture or dental
appliance can be releasably attached to the abutment head, as described above in

connection with the embodiment of Figures 27 to 32, and the appliance can be repeatedly



previous three enbodi nents, which together forman outer |ocating portion
desi gned for rel easabl e snap engagenent with the skirt 258 of a male or
retenti orwoeners®30 as descri bed abové*i n connection wPCh/ushe9mssisesli ment
of Figures 27 to 32. The waist portion 237 is followed by an outer tapered
shoul der 346 gnd a cuff portion 348. Thus, in thi§ enpadi nent, the entire
Suff por tERPeaiogd: et OB A eemEB MR RS ﬁ%@,@%@ﬂﬁ@é%&e%‘m@me&@&e hilee

embodi MenhS aMhenenP Bl Yoddaht sBffadci@rand howasnl a6at 8ot bbayvahuWbreatahead
(embodi nents of Figures 27 to 32 and 33 to 38), or the entire cuff was

| ocat ed owtachmecrtdadnainmgemdlepoembeninofhet dentateipnlibesdy theesthomiemelad ofan Figur es

39 and 40). [1 ce the abut t .head has.been att d to the main body
ond he hnavabAY FREabT alng TBOwhE Piarae, if RS ksl 238 Goit sty SrlBIE o
retenti onpre®RiiRerathdd Bakledlatio® t8rreat e aipet IGRCEnd Aschendce tieAs@hdvable
attached to the abut nent head, as descri bed above in connection wth the

enbodi merfbutienthead Eamatre mgindmdy o tha imwlapThis perebedanetyathosp distusling sivapped
i nt d. f ' t '
ot ent . TSP AR Tl bitotohf AT BERG: S RS RN BE o o

t oo wor n rhain Beelyl dunenatchadienplated ontoathe ngmivat grovwebBI0 befotd engipivigalthe
appl i ance, the abutnent head can be. renoved by the denti st usin% a tool

that engd§EEnsmh heaboss dheetylmgncal partipae 3 SupidPY thy eplasementabmancrtfgpd to

rotation 4.Q.12heaseribes ligck and di sconnect the renovabl e abut nment
head fron1tﬁe na?n Body %?ﬁfﬁglﬁnplant. This can be done wi t hout disturbing

t he i npl 18] dnguras Aevo dbutlnerte amrtherendzdirhérg of etwenpiage thiovierplintédObead

t] f th ' dy. . Cenent. ! intp th : 340
bot or o erdititiglenh 0 i <Rt boue 02 ReBcyfhiid eoifop PF FEMSSBHE 21 1 ow
the repl ageagnf %@sb ok GRIH 40 attchdIn® $rod e MRMYRAeddpdttiBs CardYa sdpRraeAbitdknt [ 118]

Figures 45 to 49 illustrate another enbodi nent of]a two piece mni inplant
400. M nihcagrgPamhid0® woepebls sscuwabtaito theomgindgrlywilhé: implant stofadentisal et on
404 and an_i.ntegral, threaded post. qr shaft 405 ext.endi romthe fifst end
por t1 on, “RUREERYs I Le B IRB T Rlaeioeh S SrBrLTRRL D R B (o

t he mai n Hagdy enlhfgdi oialpaition £2004nd denddde@boqrs 18] Thd fifst BERd Péritiah S04 @f thire

previ ous enbodi ments. In this enbodi nent, the abutnment head 406 has an

enl ar ged 1e#a bpdy hron agonaligolenghgiag demaion 108 eBhexpgenyl ishane, eleer feantaron 404
of the ”%b%nﬁ?ggx %%ioﬂrﬁz”?xe}seﬁﬂﬂ% ﬁ&?&&éﬁ%%%ﬁ%é %wutp%p o B8 141 hGx gRonal
rat her a as in th

shape, an i nternal X portion e previous
enbodi merfirst, endi dfith¢ apeforomtieel. Al Onmilartdaéf 412 fotlowad bpfan tileaddBxtapaingat i on

ot ends. MRGHRT M Resadsarom iR OmIion KB b oo0a. PR 10385 4 ¢ hr ce

ﬁgiuﬁ' Lgd;e‘éllﬁglﬁg spRl A&t ARRNE & AldeWlas, Hdsclf-AbpRE! FrdABR! AdinBSLY the
threaded into a prepared bore in a patient’s jaw bone. The first end portion 404 has an
inwardly projecting, threaded bore 416 for threaded engagement with the threaded post
418 of abutment head 406.
[119] Abutment head 406 is similar in some respects to the abutment head 318 of Figures
39 and 40, and like reference numbers are used for like parts as appropriate. However, the
threaded post 418 is shorter, and the enlarged end portion 420 has an end face with a
generally conical, inward taper 422 for engagement with the bevel or taper 410 at the first
end of main body 402, as seen in Figure 49. As in some of the previous embodiments, end
portion 420 has a socket 232 with an inner rounded rim 233 which is designed for
releasable snap engagement with the post or shaft 234 of a male or retention member 250
as illustrated in Figures 48 and 49. The outer surface of the abutment head has a rounded

upper end 236 followed by an indented or waist portion 237 identical to that of Figures 27

to 32 and 35 to 40, which together form an outer locating portion designed for releasable



threaded into a prepared bore in a patient's jaw bone. The first end
portion 404 has an inwardly projecting, threaded bore 416 for threaded
engagenmeriowntom2sise t hr eaded post 418 -8%- abut ment head 206/USp®293336but ment
head 406 is simlar in some respects to the abutnment head 318 of Figures 39

and 40, and |i ke reference nu s.are used for like parts as appropriate.
Hovever, TR RHEERA Ho e 25 O5 AGHASPT TCAHGOR e ?tééeacf XARThETon 420
has an engd) face with a generally conical, inward taper 422 for engagenent

with the bevel or taper 410 at the first end of main body 402, as seen in
Fi gure 49120s The memebasly 407eohihevimplant ei¥bodifiretininstallechth porenasyd B@O ihas a

socket 232.with.an inner. rounpded ri 2 which,is desjgned for rel easabl e
o enodnttu ekl Fin WRLRES forkallbf Hgs Mopla b3 SRlBRC el fv G ioRERE o

250 as i lWiatH athed dan dd giedas tHBadmt Fékt 40hent0ut prepsiet fraeeimthetjh® AL Nent
head has a rounded upper end 236 followed by an 1 ndented or wai st portion

237 i dentquétiig thecagdh ato dhe pprpupsel 19 mstadled 2 Th thremled pogomayibiedeated gt #8r  f or m
an outer i . i i.gne . rel p i t he
kit 258 oL DR LA 4R AR 0 a3 RO S AP ARG EF bl

The mai n ihpthntsd Theafbutrhentihivpd amdy 8O Gedused tor Bic maiat @ldyestfome merfor@pgr thik bor e
in a patient's jawbone, with the hex fornatjon 408 grufped by a suitable
hex dri veWOdsIC, YNGR SHIERPIGUN0L AT dHaYFT 58St the pPRReBAPS Hedsoerdred 408V Ft o a

prepar ed A,%ﬁﬁfctiio Wil %£8ﬁ§1en%6hh£&ﬁs.tﬂg$%9§4ﬂ8% %&Q&gﬁ%%&é 4§ uhfl

i
installe The threa e% post “may be coate y any suitable coating materi al
prior to thastpatddalbiven facastZ2Rsotkthewppémendhgorfior idscafedeapdoss bowes 4il Optedmtes. The

abut ment head nmay be secured to .th i n body before performng this
procequré?mﬁg?%ﬁ%8“3%7@§ﬁpéopﬁﬁfn%ﬁwggpﬁﬁp&engaging in the socket 232 as
descri bed12PoverdrbssQIme ﬁ@r{‘_isVUotrﬁblétQ,ethQ%ﬁ%@nﬂﬁeﬁm@%ﬁg%ﬂtﬁm 408 RARt 418
is threaded into bore 416 until the tapered |ower face 422 of the upper end

portion i rseatien negdicng60 bdueh igmoswivedengagetmewriala sar 8853 asnllpsietechmead

connecti t he .t wo ri.s. 211 After osseointegration,is.conplete, . the
Cour o § ke 4k B R8T E8 obF ol T an 0GP T h SRR R sinh GBS T i
i n swW velsafRGageRBlistiateddn Fagurd 32 forabe bhbodineat @FigneE2 YW B 14 8igunsh 49. Cap

252 is secured in a recess in a denture or dental appliance in the sane way
as il lustandt &Y tha wiggtipe mompeyr 25(hds dnijiBginensnapr cugagemert 17 cep 232, andn

Fi gures 49 ' : .S 0 NirRgi ement
i cap 259 AR SppshEied LE e B P IR ool 278 oy RAP GRS
portion 28Ghefamabtitnopmist eshdt2086 is itsnbhengagomeitiingockpo®32.or shaft 234 is in
snap enga? ment in socket 232, %122] I.n anot her enbodi nent of a two-piece

i npl ant , [ dutaapthep e pqif&leglhp 3dwognegengplant, the outer locating surface on the

abutment head may have a first set of at least two axially spaced snap engaging formations
while the inner locating surface of the retention member has a second set of at least two
axially spaced snap engaging portions for releasable snap engagement with the snap
engaging formations on the locator, as illustrated for a one-piece implant in the
embodiment of Figures 22 to 26. One of the sets of snap engaging formations may
comprises spaced annular projections or ribs on one of the locating surfaces while the
other set comprises spaced annular grooves for snap engagement over the annular
projections or ribs. The post may be omitted in this embodiment, or the post may be
included for additional assistance in aligning the dental appliance when placed in the
mouth.

[123] In each of the embodiments of Figure 27 to 49, a two piece mini implant has a
separate, removably attached abutment head designed for snap engagement with a
retention member retained in a cap in a dental prosthesis. The main body can be directly

implanted into a prepared bore in the jawbone. This expedites delivery of a finished



abut nent head may have a first set of at |east two axially spaced snap
engagi ng fornmations while the inner locating surface of the retention
menber hawoaomwersisd set of at | east twddaxially spaced POA[USLIYAGI36Y
portions for rel easable snap engagenent with the snap engagl ng fornmations

on the | ocator, as illustrated for a on pi ece nt in the enpodi nent of
Fi gures Zntuge. pgriahdentyye, Phather dentabroni; lse‘i?gaa@art%t Prthe PHER Ak @Yipri ses

spaced anpyhafi 1ﬁfp@an@¢§ ﬁl@&bglnqtbvorﬂa?@ @B 2Bl hddagah @eaLHIRGISHIeBERSWIN | €
the other set conprises spaced annul ar grooves for snap engagement over the

annul ar phojatieclineng @r lachiyeg strltfecepo@tconrlaywbewom ta exbrk nprohérly. ehiiods reent ,  or
the post .may be included for additi |st al i gni t he dent aI
appl | ancd iR bewd Arineumieerot AR i FuRLRS s O e &%Egmﬁfﬁ% b
Figure 27%nH0orpbaced Wi RiR&E iMpMnti oPladBiedhas o@nﬁﬁ[baﬁ)@d@r iRV

attached abut ment head designed for snap engagenent with a retenti on menber

r et ai ned qonsigerghls tine gdpEpene. pr ost hesi s. The mai n body can be directly
| mpl ant e éh{]t Oro BE 1%895 d d}e% {vg Ip'lé}etnnﬁl WA G F'pfacgd(ﬁths%iecf\eﬁ lggaltlo}{f{ry of a

fini shed ure, parti or othér denta rosthesist ent.

At the sanpatidnis, mbﬁhadslﬁsntﬁh@ om nhe isigpl At locstiornde tlnm demal paisthesis tthebe
abut nrent head can be repl aced as needed when the attachnent or | ocatin

sur f aces PRl BOsS e AmstigeRBed 2iptudiglel lgcatipps & the jaw homsy Hirkihe ﬁhreadféir a
one pi ec %hghﬂbf IR AR ok o tﬂé)hk%lﬁadié R thRaB& FRORIEiRLY TheTR¥Rdo

replaced wth a new I nplant or a tere to conti nue proper usage, requi ring
consi der abalgeﬁtst e taqatbdewple rseﬁabl@ t@aingTawl/@radiosiec oreeraits. tOuwe phealéednithn

i npl ants lace at .s ed | ocations in atient's ut h,
dopendi ndoBHnERERTS & Ak R RS SRR e 0eR 1 CpP gid A et @ snap

i nstal | edingBomast &k %F{;é,sﬁ% rRERIBANBEMBLrs SHHitRBFLin afa%ll S gédedth@ith @¥psone,
and the threaded sha the main bodies of the inplants are threaded

i nto the ssorred in thhelestabdnpdianee. Bbe resilieay nylon ot plastic rescatied mynttersigintaabine

coating and/or adhes t nsta d,. t | ogatin tions of
Che abot i eBGReR uRudR ShbBsRneaRE S e  ShlpRcuginiRe afBRhOR ERiS
engagenmenthildthe pRedicags it anfull @ind¥eithitaion iof bwilcEmoRcBvt\Wetr ©8 gageignt

with caps secured in the dental appliance. The resilient nylon or plastic
retenti orfnmh%wénlﬁéhariwtﬂlnap@ilamqeds Yoy SRE AN RPIACISES @bameﬁ@ahﬁe@@@t of

]Ehe  pl aﬂ%’t& %ﬁl? ﬁ;‘FPAe' QRGE ks, ik We%%f caﬁ"‘}&icﬁ tltl:%lo%t ﬁf&‘ﬂeﬁlﬁg%ﬁﬁ a
ull range o I ona SW vel” novenent over e reten
whi | e the;nd@aﬁglthapedenmcmdnsbdm ofifs €éhe awdtm@rpoctmmeasfs&teeatﬁmmeﬁmheads as

m sal i gnment bet inplants. At the sane tinme, the wearer can readily
renove t HECESHV ﬁ ‘i!e%‘}n% REMONFy A eCanetasty i ToRlafe Hife ARPIGIFC theUTgRga ity

por ti ons Qfenfifle nRRIFRSto MEAGSutASNt heads of the aligned implants until they snap into

place.

[125] The abutment heads of the above embodiments are designed for both inner and
outer snap engagement with a mating male or retention member in a dental appliance
which has an outer skirt for snap engagement over an outer locating surface on the
abutment head and an inner post for snap engagement in the upper end socket in the
abutment head. However, different abutment heads may be provided which have different
attachment or locating surfaces designed for engagement with other types of male or
retention members. In one embodiment, the inner locating surface of the skirt and the
outer locating surface portion of the abutment head have interengageable snap formations
and the retention member is releasably snap engaged over the abutment head. Both an
inner snap engagement between the post and socket and an outer snap engagement

between the cavity and outer locating portion of the abutment head may be provided in



necessary for cleaning purposes, and can easily replace the appliance by
urging the retention nenbers onto the abutnment heads of the aligned

i npl ant s wolo/miey snap into place. [325] The abut ment PR@A$2000/05336e above
enbodi nents are designed for both inner and outer snap engagenent with a

mating male or retention er, in a. dental . appljance which S.an_outer

SKi Tt f oro e bR B ahowh ierongtiy Wi i BB PHE LB 0Nt
head amjémygmﬂﬁgrQ@ﬁgn@%&n§ﬁﬁgp§ggﬁggnent in the upper end socket in the
abut mrent head. However, different abutnment heads may be provided whi ch have

di f f er ent[126]t abtermain tody lod dlag inrrjarfuin fthe alw vd exsibypd anderits hasen gfzadledasrgnediiforh
other types of, male or retenti.on nenhers. I n.one epbodi.nent,. the inner
ocat i ng Gurre st iR PR I TERaoat et NS R R R oB T PR or ¢ he
abut ment 1hedemABVEebdEHRIGYAGIERRING typRABf {HREdiBhAPBS usild tHehBreh @ etlink AratsTEMDeEr
IS releasablépsnap engaged over the abutnent head. Both an inner snap
engagenerfiah dewearpveteopdbe thisadss srebe dprlacad Bithepthen dypes nefa gegassmenlet ween
the cavit I: ion of the abutment head may be provided
i not her éﬁggﬁgwgﬁIgﬁmggﬁﬁgéggrggh&above in connection with the draw ngs,
whi | e i n [@e2TjerBheoioye ales¢ripnidn &htp dsdage neitiodirserys & prbetted| th2&jabEhanymai n
body of the inplant. in the above enbodi nents has_a shaft desi.gned for

t hr eaded RSFGAGEHES: INj the fripter Bake of pee haynyeREotany 28w Bigdeisations to these
osseoi nt bfRhed Rill P& rd HEHRRL EVife ETPA BN Sthe ok glypes of
t hread rraeegﬁ]%g uéshe%l?]lt Egrétaﬁ}rﬁ%gg&é%% t?nlg)%% Falt g&rraygge’ r edrsm\e/%E, Jr%;ﬁﬁ%é %@E\r eads
may be r elsbaded heiditcot beappligd és othtr enbadjsretstwifloutéd¢padng from tht smoherent | n
t he bone. [127] .The above scr.iptiaon of the disclosed enbodi ts.is

bt ovi ded EOReRb e E er S dkbI Path FterEHEe HF eEPam bk dtune

I nventi Orbresgﬁfeﬁ%b?eiﬁ_n{@?lfeb&ﬁtd RSetl pRESRdCSRBCHiFBA 8 M InvBRidneast b |
apparent to those skilled in the art, and the generic principles described
her ei n caherborapprisedtatice ofithe sulgedh owlittaewhishvs bivedly coeisaplatedyby themresant
spirit or. scope of, t.he.invention. Thus, it is to.be underst.ood.that ,ihe
doscri pt IBRIRG arhuir ngsTer deieed Hifeide b 86nfe vl Rty ol b r e
enbodi merdncOhpishes dthviesthbdimand tiat endyliicemerodvioap i@ 8RRt skillve ithetdieariubj ect
matter which Is broadly contenplated by the present invention. It is
further uUhtfethgtseens efhthe nrerent Bypeiicsr ist deeonginedie hmited\yneetbigfqihgrythan the
enconpas . odi ments that nmay becone obvious to those skilled in
the art Zﬁgagﬁggh?ﬁgbscope of the present invention is accordingly limted
by not hing other than the appended clains.Clains 1. A dental anchor
assenbly, conprising:



an endosseous i nplant having an abutnent head at one end and a post
projecting fromthe head which has shaEed formati ons adapted for mating
engagenmerwoinie2piepar ed bore in a pat®&nt's jaw bone, Phe/uskewe3ss3 head
having at | east an outer |ocating surface portion; and a generally
cup-shaped retention nenber having a first end and a peripheral skirt
extending fromthe first end to fornki#cavity, the skirt having an inner
| ocating surface which is rel easabl y ¢A¥8Yed over the outer |ocating
surface portion of the head and an outer surface adapted for sw vel
engagenent. i n Adeapl HREM Lekrhbly oh@EREE: i N a dental appliance. 2. The
assenbly of claim1, wherein tﬁe inplant is integrally fornmed in one piece.
3. The assenblap caflospenstmplanfherieg an ebismsnidisad af giorandiand ¢ nept RRSCis t

conpri se 1.4 10 L - ds
compr i a0 S0t RN SR hil AR RS kadthedipPhliie pEE O I Bk

t hr eads dPin SEat@ntijaii e, the atlutiiehebehd Havinghe lcasteardutyr 1efatiad surfacd,
wherein the,thre&?s conprise dual threads of different pitch. 7. The
assenbl y RN 8¢y 3 wherein the threads have opposing axial cuts adapted
for sel f-tappingnbhig BpRRIRIrQeRtiRALEABL Bvirdy AN Bd aTREpASIAMRLY Of
claim1, wherel nthe9gg%t ﬁ%sraeffrst pofiigﬁ%of un?%ornf/ia ter extending
from t he cbmtimgrfrorhdadimnchdao semoadaypyr theokirohavimgper inngr ldcametserfagext endi ng
fromthe first rtion to end of the post. 9. The a | y of claiml,
wher e n' cHueh ARGy et wBES b raion et B840 and i he
abut ment  }@aQurfhdiedapich FHANvA RUPIdeRicRBin® dablsSbur&ih PRELss Ma @Bstalt he

t hreaded post which extends fromthe first end portion, and the first end
portion amdligitsgt ment head having interengageabl e formati ons adapted for

rel easabl e connection of the abutment head to the first end portion of the
mai n body, 10. e cl al i-n. I a
fornatioﬁ% co&%??§%§%§ |h§a§%}€&&? nggﬁﬂﬁﬁﬁ?p?%gﬁgkgﬁﬁéﬁ@ggﬂ%ﬂﬁéﬁh]9,
wherein the interengageable formations conprise mating taper press fit
portions.3.12. Theessssdpbl ylamh 1 cWhdrtinkBe shafped érmatibies @btlit posticohpaide has
opposite firs&ﬁggd second ends and a threaded bore extending fromthe
second erdi®¥q fe first end portion of the main body has external threads
for threaded engagenent in the threaded bore.

4. The assembly of claim 3, wherein the threads comprise a single lead thread.

5. The assembly of claim 3, wherein the threads comprise a multiple lead thread.

6. The assembly of claim 3, wherein the threads comprise dual threads of different
pitch.

7. The assembly of claim 3, wherein the threads have opposing axial cuts adapted for

self-tapping into a bore in a patient’s jaw bone.

8. The assembly of claim 1, wherein the post has a first portion of uniform diameter
extending from the abutment head and a second portion of tapering diameter extending

from the first portion to an end of the post.

9. The assembly of claim 1, wherein the implant is formed in two pieces comprising a
main body and the abutment head, the main body comprising a first end portion and the
threaded post which extends from the first end portion, and the first end portion and
abutment head having interengageable formations adapted for releasable connection of the

abutment head to the first end portion of the main body.



13. The assenbly of claim 12, wherein the first end portion of the main
body has a first end and a tool |ocating bore of polygonal cross-section
ext endi ngwOrresvadbos4f rom t he first end ich is adapt ed POTASC@9IWE3bhe

mat chi ng pol ygonal end of an insertion tool, and the abutnent head has a

t hrough bare igned with the topl |locatin bor%)&wpen t.he abutnent head is
attached 1o t hE'FASSLROTERECIAEN Pi WRCTE (i M GHERGREERY TOrTAUORNROMALISE RIS of
clai m 10, mhethgiddst he first end portion of the main body has a bore having
an outer end and an inner end, and a threaded portion extending al ong at

| east part of the length of the bore up to the inner end, and the abutnent
head has -1 ocHtciassprpoy of elaina Adwhereirtbethéerepgsseabd fasmaiions donumise matingcat i ng
end porti f nt head for threaded engagenent in the threaded
portion ot%petr%ées%@r?g&%%geﬁe assenbly of claim 14, wherein the bore in the
first end portion of the main body has a tool engaging portion extendi ng up
to the thr2eadertheprsdnian of tlagn 1 00Vhaagaly saitpedttheadhixcoppogiteafigodndgonal
Cross-section ich is adapted to recejve a matching pol ygonal end of a
renoval ts§end @\ilvgs aﬁfﬁh%tfg%aéié%r)s? ctending ‘%ﬁf@ thegeepnd ghdgpng @sg’lfstﬁaﬁi POIoN; he
first enthmel fhAbodl hieBRhMHRARY hareARSKERINRN ROhY 4RBRI BBRDE Whi Ch s
adapt ed for engagenent wth a matching pol ygonal opening 1 n an abutnent

installation tool. 17. The assenbly of claim1, wherein the inplant is a
m ni -i nplladnt  HEhei assprablyrak £l Bewlbrelin dietiest cidpdriien phithgendin bedylhds afirst o 4. 0

mm 18. The ass | f clai 1, wherein the i | ant .has ff rtion
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a plural idnd vatich imh@;ﬂts@;d/vie&éiv@thfefmanaﬁﬁ%p&%&{al ghd bereinterion @Ol Snliehe
acconmodat e different tissue depths. 20. e assenbly of claim9, wherein

t he i npl aabutoaepd headchppa thiongh beretadignedyvith te tpolslocaing torewhen e abeierent ng
ti i ch | : ' than th t. 21. Th
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cuff portions of different heights to accommodate different tissue depths.
22. The asslsentilhe fentilpofitiain 10helieein thhrscedd pqraod obthe insih bedit led aon t he
abut nrent head. .23. The assenbly of claim 20, erei.n the cuff portionis
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claim9, phefrehdichAf of WidbROLp tPMe idRr 8nd, lah§ thPulmd R GBAEThsANotAimgabut ment
head and 'a second part |ocated on the first end portion of the main body,

t he fi r stportion and a threaded post extending from the locating end portion of the abutment head

for threaded engagement in the threaded portion of the bore.

15.  The assembly of claim 14, wherein the bore in the first end portion of the main
body has a tool engaging portion extending up to the threaded portion, the tool engaging
portion having a polygonal cross-section which is adapted to receive a matching polygonal

end of a removal tool.

16.  The assembly of claim 9, wherein at least part of the first end portion of the main
body has an external polygonal shape which is adapted for engagement with a matching

polygonal opening in an abutment installation tool.

17.  The assembly of claim 1, wherein the implant is a mini-implant having a maximum

head diameter in the range from 1.5 mm to 4.0 mm.

18.  The assembly of claim 1, wherein the implant has a cuff portion between the

abutment head and post.



and second parts having opposing faces which are in mating, face-to-face
engagenent when the abutnent head is attached to the nmain body to forma
line of swpapmwi2ens4bet ween the parts of0the cuff porti oRCTAB20091083363senbl y
of claim1l, wherein the abutnment head has an i nwardly extendi ng socket, the
socket conprisj,ng an .inner |ocating.portion,. and the cayjty.in the

¢ ot ent i onl SrentHE HAENE P Flatm Lrpraitia g RSHS O SRAAY MHORE RSN of end of
the cavi tyrradapigche R actehrRaabliereBAnisenoRga¥eENt in the socket as the
skirt engages over the outer locating portion of the abutnent head. 26. The
assenbly of claim1, wherein the outer |ocating surface portion of the

abut nent Wead Ehedissaebly pheleinn Gcwhéraig theimpplart hop achl pestiantBetweentthe pesét ent i on
menber conprise I abl e.sn e j ar, o) . e enbly of
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first set of at least two axially spaced snap engagi ng formati ons and the

i nner | oAt i ndriruiscttdy of cline 20, aloaipristig audatity dfasogpisedmpthnsevitibtufit | east
two axially spaced _snap engagi ng formati ons adapted for rel easabl e snap
engagenerﬁorﬂmrxswféﬁéeﬁe%ﬁl@%?%@ apepaedan ditisrent Hesusigptient head. 28. The
assenbly of claim 27, wherein one set of snap engaging formations conprise
spaced amnul arTiRr QLM 8PSladN 90 WRrOh IR cudBhorfibn S 1BLatENSRHNBuinRinBL | ONS
conpri se spaced annul ar grooves adapted for snap engagenent with the spaced
annul ar pref.ections. 29. The assenbly of claim1, further conprising a cap
adapted for securing in a recess in a dental appliance, the cap having a

concave rgpund i nner, . surface,and the retention menber,hayi a t ching
convex ré%nde 5ﬁ§g?m§39fg%gn§@g%?ggnﬁ% “ﬁﬁPvﬁPngﬁﬁ&%@%@%ﬁw%?ﬁﬁmpﬁe rounded
i nner surdoateéh &fthé hRircigply. 30. The assenbly of claim 13, further conprising

a renoval tool adapted for renmoving a worn abutnent head fromthe main body
of the abutnent, the remgval tool conprising a central shaft having first

end conpriisi nglh Hssmeitle of glape At whereidhe Pih PO has pary gar Aecatsdan thin
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i n the abut nent for engagenent 1 n the polygonal bore in the tirst end
porti on afhdtsbendgiarts badyg ofpdshe facgsivanth arand nmatidg,i feertosfaecsmmapanattabl y
nmounted on the central, portion of the shaft, the drjver.sleeve having a
ori ppi ng TG ADURAEhee et BRBREP B BBCICS (PPt BN B CEHEUGLREREST n ¢ he
through Qg gadvrithecabpéent head. 31. The assenbly of claim 30, wherein
the through bore in the abutnent head has a first, entry portion adapted

for rel easabl e engagenent with the head engagi ng portion of '
25.  The assembly of claim 1, wherein the abutment head has an inwardly extending

socket, the socket comprising an inner locating portion, and the cavity in the retention
member has a first end and a post extending from the first end of the cavity adapted for
releasable snap engagement in the socket as the skirt engages over the outer locating

portion of the abutment head.

26.  The assembly of claim 1, wherein the outer locating surface portion of the
abutment head and the inner locating surface of the cavity in the retention member

comprise releasable snap engaging formations.

27.  The assembly of claim 26, wherein the outer locating surface portion of the head
has a first set of at least two axially spaced snap engaging formations and the inner
locating surface of the retention member has a second set of at least two axially spaced
snap engaging formations adapted for releasable snap engagement with snap engaging

formations on the abutment head.



the renoval tool. 32. The assenbly of claim 31, wherein the head engagi ng
portion of the drive sleeve conprises a triangle driver having spaced

proj ecti ON® 2ard2503¢ entry portion of t-A& abutment head RET/USR000/06E63 ri m
havi ng spaced notches adapted for alignnment with the spaced projections on
the drive sl eeve as the abut t head is renoved fromthe main body of the
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mout h,  coREddSinRGlar ]%fééﬁbﬁﬁ)arﬁ_ tRO8thePlet %Psxﬁﬁ@ﬁéﬁ%%ﬂnﬁ%&%n@ﬁ@%achd' n a
prepared bore in a patient's jaw bone so that an abutnent head on the

i mpl ant  exnelatgroabesaaslapied for wapendagembntanich diclspydcdgnoulaeprbectionse post to
osseoi ntegrate with the bone; securing a cap in a recess in a dental

appl i anc t henC in . cavj it . rounde C i r rface
and & cupshapai et PBe g e b Dl LR SR R i e e
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with the cap substantially aligned with the abutnent head. of the inplant
and novi FECHb hapivgiadpetehing gorgs rewrled vutchrantacs adeptethior swhtel presgemeife i nner
|Ocati”9x§%§ﬁ@9§mﬁﬁd%ﬂﬁr%H@k%%?EQQm et ai ner nenber engages over at | east
one outer locating portion of the abutnent head, whereby the appliance is
rel easably retained on the inplant and the sw vel engagenent between the

r et ai ner Penberheanstnddp ofitlhomd 3 tfoshereohmirisagpl icamwed tod asapted foriramanidgout  of

axial alignnment with the.inplant. 34. e nethod of claim33, wherein the
Step of dovty T BFIERBRU T ede b TR o rradel SRl TR Bt s o
a plural idptrafsheNAPFRL PKe chdBdAMisinglh h&tdld, Y deBtrdl poRfidean®h polygdRN ed bores
at selected locations in a patient's jaw bone, the step of sécuring a cap

in a dentm@rtieppitéraimeiron iy cangs! suton pndjadeppsidie akieny thopughethe bpre in thient al

appl i ance,a redet erm ned spaci,ngs,corr ondj,ng. t.o _the spacing between
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appl i ancehdd of iR ippldn€nind & dRE fleSRMBtSBEMPOSEd bR He@ni-fg ot dfanee over
the jaw with the caps substantially aligned with the respective abut nent
heads andhabthadriviislogypphadng e Sribae aerticnand g lead praagingtiortiqnydapied fect i ve

retaineré%g erSit WY 8lro Qg@gsg%%%ah@ﬁﬁggﬂgygngages over the abutnment head

on the r tive 1 nplan od of "claim 33, further conprising
rel easably securing a first abutnent head to a first portion of an inplant
nmai N body3 whi Chheprssjneldy of tlaom30.hehdreinghd thrdugd bpat inght alsutinany Headbasnen t he
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the removal tool.
32.  The assembly of claim 31, wherein the head engaging portion of the drive sleeve
comprises a triangle driver having spaced projections and the entry portion of the
abutment head has an inner rim having spaced notches adapted for alignment with the

spaced projections on the drive sleeve as the abutment head is removed from the main

body of the abutment.

33. A method of anchoring a dental appliance in a patient’s mouth, comprising:
securing a post of an endosseous implant directly in a prepared bore in a patient’s
jaw bone so that an abutment head on the implant extends above the tissue level and
allowing time for the post to osseointegrate with the bone;
securing a cap in a recess in a dental appliance, the cap having a cavity with a
rounded, concave inner surface and a cup-shaped retention member in swivel engagement

with the rounded, concave inner surface of the cavity; and



worn fromuse, and securing a second abutnment head to the first end portion
of the inplant main body after the first abutnent head is renoved.
WO 2010/025034 -32- PCT/US2009/053363

positioning the dental appliance with the cap substantially aligned with the
abutment head of the implant and moving the appliance towards the abutment head until at
least one inner locating surface on the cup-shaped retainer member engages over at least
one outer locating portion of the abutment head, whereby the appliance is releasably
retained on the implant and the swivel engagement between the retainer member and cap

allows the dental appliance to swivel in and out of axial alignment with the implant.

34.  The method of claim 33, wherein the step of securing an endosseous implant
further comprises securing posts of a plurality of endosseous implants directly in a series
of prepared bores at selected locations in a patient’s jaw bone, 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 spacing between implants secured in the
patient’s jaw bone, and the step of positioning the appliance in the patient’s mouth
comprises positioning the appliance over the jaw with the caps substantially aligned with
the respective abutment heads and moving the appliance towards the abutments until the
respective retainer members swivel engaged in the caps engages over the abutment head

on the respective implant.

35.  The method of claim 33, further comprising releasably securing a first abutment
head to a first portion of an implant main body which projects from the bore in the
patient’s jaw bone when the implant is secured in the jaw bone, removing the first
abutment head from the implant main body when the locating surface portion becomes
worn from use, and securing a second abutment head to the first end portion of the implant

main body after the first abutment head is removed.



