WO 2006/012273 PCT/US2005/022403 Title: Internal Connection Dental
Implant BACKGROUND OF THE INVENTION 1. Field of the Invention
WRRRINPAZERL invention relates generally to the field of dentRIGHpIasts@AY3
more specifically to an internal connection implant. The invention also

TitlerelairerimliCanestiombeiailmpliiiernal connection implant and a
complementary abutment. 2. Description of the Prior Art A wide variety of
dental implants currently exists in the art. Such dental implants commonly
include a body With%&‘é‘ﬁﬁﬁ?ﬂﬂé%@%ﬂh&lﬂmwmaining the
implant within the patient's moy! fll tlon of the implant involves
rotation of the implant int6 a preoeﬁ Qﬁﬁ'éb"glte using a drive
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includes a drive region which may be located externally or intern

speciliauligus strtictaieisciandaabh Rxpermalivhand Hesnally dixing dhe. B on of

currently exist. While many internally driven dental implants provide

an intsaiadfemtoeytiorgupluanstes conblstadbilityy hetweaen.implant and abutment,
implant connection failures continue to exist. Accordingly, thereisa
continuing need for an internal connection or internally driven implant
which provides improved torque transfer and implant/abutment stability,

with a structure that cin aldBessfintipreofibePxienArtction failure. WO
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the pzﬁQ‘rﬁ’Q msﬁmgbﬁtlon of the implant involves rotation of the implant into a predrilled
or taﬁped site using a drive member such as a ratchet or other rotation means. The implant also
includes a drive region which may be located externally or internally. Various structures for
both externally and internally driving the implant c{irrently exist. |
While many internally driven dental implants provide satisfactory torque transfer and
stability between implant and abutment, implant connection failures continue to exist.
Accordingly, there is a continuing need for an internal connection or internally driven implant

which provides improved torque transfer and implant/abutment stability, with a structure that can

also minimize implant connection failure.



In general, the dental implant of the present invention includes a drive or
Win%e&iﬂng region which equalizes the stress distribution and provides for
M8A4E Yorque carrying capacity across the entire impl&GTEGRARYEA03
thereby providing a drive means which minimizes implant connection
failures and which is usable for all sizes of implants. The implant in

accordance with the PYAIMARY HESHE I YENBERMN, stabilizing region
whi ' 2 implant and abutment with a highly stable connection.
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convex lobes which are positioned between a minor diameter and a major

interrliasnyatedti it e dpaigheatiaf prgijdes increased surface area for
contact with a wrench or other drive means during installation, as well as

providingaghoutenalrimiant wathopsuticiantthickiRRRILO ArBIVE\WR indexing region
resistance to implant connection failures, particularly when
whichegekiraothatitrgse ftisixisuderding phaviespie fenedsednbaglisnaniitigeapacity across
stabilizing region for minimizing relative movement, so called v
the enife igtRBRbIOBERNERTTFRIH ISR IBRG driverresspemdiinh minitmigsstinapint
thus improving. stabjlity between the implant and such abutment, includes
°°nn%?‘b°é\/§fz‘8"'§tﬁ$8c EStiuTRl fudberes e pmlannd isdmeiapt seasrmdanes with
roximal end of the implant..This beveled surface mates with a
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corresponding beveile

| with SHIFRRSsISRWEiGient o form a friction fit so as to stabilize the interface
between the implant and the abutment. 2 WO 2006/012273
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to provide an internal connection dental implant and assembly facilitating
dimensipral e rajailoned i gdriectargue and e aeh samBc Hime JRNIBNEING tween o

failures of the implant connection during installation and use.

. minor diameter and a major diameter. This lobed configuration provides increased surface area
for contact with a wrench or other drive means during installation, as well as providing an outer
implant wall of sufficient thickness to improve resistance to implant connection failures,
particularly when accommodating off-axis loading.

In the preferred embodiment,. the stabilizing region for minimizing relative movement, so
called micromotion, between the implant aﬁd a corresponding abutment, and thus improving
stability between the implant and such abutment, includes a beveled surface positioned bet'ween
the drive and indexing section and the proximal end of the implant. This beveled surface mates
with a corresponding beveled surface of the abutment. The angle of this beveled surface is

sufficient to form a friction fit so as to stabilize the interface between the implant and the

abutment.



Another object of the present invention is to provide an internal connection
dental implant and assembly which provides stability between the implant
VoK KR ?responding abutment. These and other object®GFHRE(IFER48
invention will become apparent with reference to the drawings, the
deéeriptionzlof ithie prefeere dfehehodineint amnibthe sppendedeailiSconnection
DESCRIPTION OF THE DRAWINGS Figure | is an isometric, broken
denta) yuplapbond pesanriy e idicatiag implavadastsintiy on deceordpacehiléhtte same
~..___present invention. Figure 2 is a view, partially in section, of the dental
time m{ﬁﬁ'ﬂﬁlﬁ%@m{?ﬁ/‘{gfgﬁg@%@?iWﬁ%e%%&HB%W&QWWWalong a
plane Fg}utt rou%g its longitudinal center. Figure 3 is a plan view as viewed

FrOM IS SRISROA R BT P S AP TS BYGEIL £ RgF e denta

e pr

. nvention. Figure. 4 is a view, partially in section, as viewed along
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abutn{igyved along the section line 5-5 of Figure 3. Figure 6 is an enlarged,
fragmentary view, partially in section, of the proximal end portion of the
deTtiadd il attdNodfey da e WA IR ATESe W INVERHA L IGUE W, 5 Bference to
further embodiment of a lobed configuration for the dental implant in

the dmedopsiahedasitiptive pfeseptcrentamofigiere SistaplRvatiopalMiew of
one embodiment of an abutment in accordance with the present invention
as viewed from the distal end of the abutment. 3 WO 2006/012273
PCT/US2005/0224REHRIEEQNLHSHB DBAWINGSction, of the
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accordance with the present invention.

Figure 2 is a view, partially in section, of the dental implant assembly of Figure 1 in its
assembled form as viewed along a plane cut through its longitudinal center.

Figure 3 is a plan view as viewed from the proximal end of the dental impllant in
accﬁrdance with the present invention.

Figure 4 is a view, partially in section, as viewed along the section line 4-4 of Figure 3.

Figure 5 is a view, partially in section, as viewed along the section line 5-5 of Figure 3.

Figure 6 is an enlarged, fragmentary view, partially in section, of the proximal end
portion of the dental implant in accordance with the present invention.

Figure 7 is a further embodiment of a lobed configuration for the dental implant in
accordance with the present invention.

Figure 8 is an elevational view of one embodiment of an abutment in accordance with the

present invention as viewed from the distal end of the abutment.



Figure 10 is an enlarged, fragmentary side view of the distal end portion of
the abutment of Figures 8 and 9 in accordance with the present invention.
WEiﬂ’lﬂF@”Fi"?s an enlarged, fragmentary view, partially in sedtforUSH6Mizg03
the relationship between the dental implant and abutment in the area of
thEigtabRining regipactRlgunestiis 2ot érlabgedeiragmigniasyvielsy eastiallihe
_in section, showing the relationship between the dental implant and the
sectigfplifpn&ftohFigararea of the distal end of the abutment and the drive
regjon. Figure 13 is an isometric, broken apart view of a direct drive tool
fo?iﬁ%ﬁﬁﬁ et fragnatary sideorganeetiidistabepdasshenmidheighmtment
of Fi Figtsjrée 1é és. a view artiaJ%/ iﬂesection, of the tool of Figure 13 being used
o rotafs ann}rﬁcpﬁ%rﬁi el RSP HIBRTBHRE: broken apart view of a

0 rota
fixﬁ-gﬁ r installing the dental implant in accordance with
the pregﬁr%%tﬁlsg%%g%?%gﬁg efga g %Wé\%r%g}r%alﬁy ?ﬁtlsoencﬁtcl)?]v,“&gtﬁg TRifpaship

betwdBPHRIRAEE MR FgWEheinREeaRsaIPRled Bm within an implant.
" DESCRIPTION OF THE PREFERRED EMBODIMENT THe present

inFeniionissditesiackta, araantatdplent sdAidantatdanp @ﬂﬁﬂﬁg%@ l?cj:yationship

and more specifically to an internal drive or internal connection implant

betweamdha dorvespoiming d énrtabuimpha it thesesnblyHR afere 066 8 HESIHNARa 8 the
_ Figures | and 2 showing the dental implant assembly 10 in broken apart
driveggieFigure 1) and in assembled or connected form (Figure 2). The
dental 4 WO 2006/012273 PCT/11S2005/022403 assembly 10 includes a
denHEATIhDIAAR 1sPmgiricp bipkenpRTt Aird 4 aBimsichivertedrfreinstllisgriw dental

implant in accordance with the present invention.

Figure 14 is a view, partially in section, of the tool of Figure 13 being used to rotate an
implant.

Figure 15 is an isometric, bfoken apart view of a fixture mount assembly for installing the
dental implant in accordance with the present invention.

Figure 16 is a view, partially in section, of the fixture mount assembly of Figure 15 in

preassembled form within an implant.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention is directed to a dental implant and a dental implant assembly and
more specifically to an internal drive or internal connection implant and a corresponding dental
implant assembly.

Reference is first made to Figures 1 and 2 showing the dental implant assembly 10 in

broken apart form (Figure 1) and in assembled or connected form (Figure 2). The dental



14. The dental implant 11 includes a distal end 15, a proximal end 16, a

body portion 13 and a plurality of external threads 18 on the body. The

Wgﬁﬂ%ﬁém@ucludes a distal end 19, a proximal end 20 andP4&/PeiA)22403
connection bore or opening 17. The connection screw 14 includes a distal

assengifiyl Dlinglades prowitabingrien? 81, Bhetsensnt 14 impravilethstitroacphikatiohGkrew
external threads 24 near its distal end 21 and a head 22 near its proximal

14. Theglematinglpeiadd Zxiadssgviiseal st Swrerrtimalading, meedysp2Bisudh and a
as an internal hex, an internal square or other driving surface. Reference

pluraity of riemal thyqels ib.enstha badyn Tee ahu\mRe vaahedns eidingl GRehE dopregimal

end 2i5n |§lgr'[l 11n]fé T[ﬂ[ecci)m Iatnt 1 includes.a digtilFend 15, a proximal end 16 )
and an implant TRIERHY TREASRTINE tdrmd BF BRBNSKHSh STYd4dRciusicsp distal

t t f he ..Lhese threads . 18 facilitate installation o

o o o ek Y AR iAo 0 Y s 24
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implant retaining means as comprising a single continuous threa over

wrenéh $uRsiaiakpor tiorueh theaputei sl H@Q%Qﬁ%dmﬂﬁ%’o?%@féf QAP Jurface.
means can include any retaining means currently known in the art or :

hekefaafter kmownmmithie Bigurs|BHNG ahdib RBbliMNEedionMmulip e thieadsal
tapered threads, alternating threads of different heights, or retaining
implagfeldnsiivhieiplgnt Adtiedndesisdittaleands! SThetonpteatedd F6rhérirolpkesranining
outer wall portion 26 located near the proximal end 16. As shown in
meang: g, thedorm afithe emal tisads d8machersyish wifkae ofthr émpleat. GErmsedliseads

cylindrical surface. 28 and an inner surface 29, The surface 29 defines,
18 fa%% ﬁ
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particular region of .
or hereinafter known in the art including, but not limited to, multiple threads, tapered threads,
alternating threads of different heights, or retaining means which do not comprise thréads.
The implant 11 ful.;ther includes an outer wall portion 26 located near the proximal end
16. As shown in Figures 4 and 5, the wall 26 is defined by an outer, unthreaded, generally
cylindrical surface 28 and an inner surface 29. The surface 29 defines, and is defined by, the
internal lobed configuration hereinafter described. Because the surface 29 defines both convex

and concave lobes as described below, the thickness of the wall 26 will vary from thin wall

sections as shown in Figure 4 to thick wall sections as shown in Figure 5. The outer diametrical



the implant. The interior of the implant 11 includes a stabilizing region 30,
a drive and indexing region 31 and an internally threaded bore 32. The
WU S8 Begins at or near the surface 34 and ends at th@ FEF29EHAEE
it transitions into the drive and. indexing region 31. The region 31, in turn
dimepgiginef dteov abputitve2paielii33 tindiendsadithdistplaani 42s Aditicular region of
~accommodation region 44 is provided between the distal end 42 and the
the iIgBl@B2. The bore 32 extends from the region 44 toward the distal end 15
of the implant 11. The internal threads of the bore 32 compliment and
redER PR R ANRIRBL LS Dol estbiliginessgirardthe fiptamdinderiag
regioagtftmggt 12 and,screw .14 are jn their assembled position as shown in
Eig é
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ends ALk 3 PEQUIECNINL A GR0GIEI AL pLoximal sufgce 34 whieh,

defines the top of the wall portion esired,

turn REQMIOR @ﬂ’!ﬁbuﬁefgél&ﬁgt 86063 <Ak R I&EQ%{%%S . a‘il%%ogr’l?me ’gﬁ{‘o%sé%%;rﬂ 44 1s

the surface 34 toward the distal end 15 of th ant. This surface

providsebaneentoaniN2HB Y dHY the BBRSPONHBYRHHACK N AR &SRNUHD RiYon 44
forms the stabilizing region 30 of the implant. The surface 35 is an

towair tndibtalebstahtiatly fimptaconicahsuntaca il siomes towarmilsmasibent and
_extends toward the distal end 15 at an angle "A" relative to the longitudinal

recele e piigmashatads d4raplbnscravaitiwhendbenbipledtifip e tlabmiene 2 and screw
assembly. The surface 35 preferably extends for a distance which is

14 m&%ﬁ?i@ﬁ’&b@@fﬁé’ﬁﬁﬁma‘hﬁwﬁﬁ-the drive or indexing region 31

as deicrib d aboye, more preferably about 15 to 30% of such implant
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As.indicated abave..the surface.35 slopes inwardly toward the distal end
= e O o O o Bl e e 28 101 sied

this s%%ﬁ%@%%%‘?o@%&qw 9d¥¥so &9 Ql?t%gg'tz gg\%led surface 35 extends from

the surface 34 toward the distal end 15 of the implant. This surface 35 by itself and in
combination with a corresponding surface in the abutment forms the stabilizing region 30 of the
implant. The surface 35 is an internal, substantially‘ frustoconical surface which slopes inwardly
as it extends toward the distal end 15 at an angle “A” relative to the longitudinal center line 36 of
the implant 11 and the combined implant/abutment assembly. The surface 35 preferably extends
for a distance which is about 10 to 40% of the implant diameter in the drive or indexing region
31 as described above, more preferably about 15 to 30% of such implant diameter, and most
preferably about 15 to 25% of such implant diameter.

As indicated above, the surface 35 slopes inwardly toward the distal end 15 at the angle

“A”. This angle can be any angle which functions to form a friction fit with a corresponding



surface of the abutment as described below and thus lock and/or stabilize

the implant 11 with the abutment 12. Preferably, however, this angle "A"
WRAWEUEE Lo about 40, more preferably about 8 to about REEREA45482403
preferably about 8 to about 20. The angle "A" as shown in Figure 6 is
surfagsho thd 2bRorehiers deisritngllbelAl isndnbierpbly grEatentinre the angiaafiavith the
"Morse taper" and less than 45. The drive and indexing region 31 of the
abutme | ht Reieripridiiver o Bheavelsfighit atigro i &Yingleoptuelimot iptefunatily
facing lobes which includes a plurality of outwardlg/ extending or concave

abouf £t abeut 30" P HIRS PREREONGIAR S IR e RaingThsmaele [oh2es3hown in

Fi rthgig)E%fertr(—fgn ebmlt% diment, the concave lobes 38 (as well as the convex

Bl b e 38 are angl gﬂl}lgf) § ffont® BiERRbt Benthrangls gl “Morse

taperpgggefg&qh%mﬁgdiment, there are six concave lobes 38 and six convex
lobes 39. Both the concave lobes 38 and the convex lobes 39 are defined

byrRewiaRs.Af iRISES: wg‘gqgmq wARsitigRetve E@&&BP&%‘!}?%'&%S Stion

and the convex lobes 39 being comprised of arcs tangent to the cirCle o

havingagflengasanehe: 3P aadd el agedH HomIRX dpRG-3ly é@h&&%&'&%r eltfding or
preferable for the circles which form portions of the concave lobes 38 and

concahelobies Isanhictifolmmpartionst oftheligonuexinbesmadktnhe BOMNapreferred
and thus substantially, of the same radius. Specifically, while the radii of

embogisaenthéhesaeears lobrss38%aarndte tormvexdebes3)iarthe priityredced from
embodiment are designed and intended to be nominally the same, the

one apaiiFbPHRR - of ke mﬁ?&sps%reémbgﬂmm,@gemmnenemem@egw six

ller téﬁﬁthe nominal radius to accommodate manufacturing and
r
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.. reference.to Figur a circle intersectin e ermost points of each of
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convex lobes 39 forms an inner or minor diameter- of the TObed
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circles which form portions of the convex lobes 39 to be nominally, and thus substantially, of the
same radius. Specifically, while the radii of both the concave lobes 38 and the convex lobes 39
in the preferred embodiment are designed and intended to be nominally the same, the radii of one
of the lobes 38 or 39 is slightly larger and the other is slightly smaller than the nominal radius to
accommodate manufacturing and other tolerances and to assure clearance, when assembled.
With reference.to Figure 3, a circle intersecting the outermost points of each of the
concave lobes 38 forms an outer or major diameter of the lobe configuration. A circle which
intersects the innermost points of each of the convex lobes 39 forms an inner or minor diameter

of the lobed configuration. Preferably, the difference between the major 40 and minor 41



WO 2006/012273 PCT/US20051022403 diameters is kept as small as
ossible, while still providing sufficient torque transfer to rotate and thus
wﬁ%‘i‘%ﬂ"ﬂ"r@ﬁnplant into the jaw bone of a patient and to als8WiththEH/ 403
implant, if needed. Because the minor diameter 41 must be greater than
diamésos ieprhessidimetesib th evthiesidepropiditignucienalawihedinfeaaedtate and
portion 24 of the screw to pass, minimizing the diametrical difference
thus WeRiicbe iHHBlABIEe A amt ansey 4 Paianhendrts alinimithdsath éhmimjpiant, if needed.
diameter 40 and thus maximizes the thickness of the implant wall portion

Becayse the, mipptsHAAts it iZesthe Srargivnshe R prprahdtmetayofdie dagaded
.implant connectjon failures, both during installation and during use. This
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the major diameter 40, more preferably abo

thus RERIABEMRRANAGIRRAN AT SAAWRRSSH Figurs tﬁrﬁ@ﬁaﬁﬂ%ﬁ%rﬁgﬂe strength

indexing region 31 extends from the point 33 to its distal end 42.

of thoiviplahd dedims dicednansioudiasibe fagiesn BAHAthad GaiaNAA0MH Withe
the distal or ending point of the surface 35 and the beginning or proximal

use. hd oitilveidobe fibntigisnpdidouBrigfaypiitybledohstilithionohes 3t ape-3%is loading.
extends from its proximal end 33 to its distal end 42 along substantially

Prefersiiz|ibe imasr Tiamsighé!l da s s efttiedes B8 map3Daaefioet), yothgreferably
inner surface 29 of the wall 26 extend substantially parallel to the

abouffesiiodifs andnsest Brefrahhyghawt 89%6rerdly. the length of the surface 29
defining th Iob,esF38 and 39@etween the point 33 and the distal end 42 ‘
is a%%rftﬁ‘i%i B NG Sheri gy prsbRdssing [rgian th&nisngtTam dhe point 33 to

its disgglné%%%g.gd'@g ﬁr‘gfg{gg We?{ffosut%g QrEEIOngl?Oeor/l:) g%%hg eio%%lgg % § igab ietg?rggééﬁ% and thus

rve or inaexing region , more pre
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iameter. Accordingly, in the preferre rive an
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lobes 38 and a plurality of inwardly extending or
distal end 42 along substantially parallel lines. Thus, the surfaces of the lobes 38 and 39 defined
by the inner surface 29 of the wall 26 extend substantially parallel to the longitudinal axis 36 of
the implant. Preferably, the length of the surface 29 defining the lobes 38 and 39 between the
point 33 and the distal end 42 is about twice the length of the surface 35. Further, the length of
the surface 29 is preferably about 20 to 60% of the implant diameter in the drive or indexing
region 31, more preferably about 25 to 50% of such implant diameter and most preferably, about
30 to 40% of such implant diameter.

Accordingly, in the preferred embodiment, the drive and indexing region 31 comprises a

plurality of outwardly extending concave lobes 38 and a plurality of inwardly extending or
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W 3§ &r}gli’ﬂ%are portions of circles having substantially the same or similar
QAN Fave side walls defined by the surface 29 which ﬁ?glgﬁb%ﬂtﬁ??ﬁé?ﬁ/

parallel to each other and to the longitudinal axis 36 of the implant. The
convenilebesifdmehssalplsh tealsh® aeigiwasioh dsgrehtamgharbshatditipbteraote or
the internally threaded bore 32 and the difference between the minor

similgy; s e v-idhwalingsfiend e the siafasroformickapt absamsinhsparallel to
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conﬁ26 ggrrllcreas d diam t%r to resist, . and thus1

reduce, implant copnect;
Allure dufing Installation of dse. ré%ezf%f&% lgft?ﬁeea%r%d p%?ﬁagiz%ngﬁl&e difference
betwdAMHRMIRHN WRGR I situaiansiye!Ying Al ayisaading. Al #%mge ossible,
f concave fo 38

preferred lobe configuration comprises a plurality o es 38 an

whilec@MplisananueanveidRRe sras faumad o Rorionshsvbstantialuagual ir

radii, certain advantages of the present invention can also be achieved by
needdobaticonfigurapansdadusivuce wallredfohaisales dikhduwies vetisadidihus reduce,
formed of configurations other than circles. For example, convex and
implagd neanes fobdsilmsidhragifertiaitbaspodioegoflellip s drplalgaize and
_contemplated. Such a configuration is shown in Figure 7 in which the
Paﬁl%éﬁ%mgyr@%télﬁem@l&m@évég@ﬁe@(sdaaém the inwardly extending
convex lobes 39a are defined by portions of ellipses. In these alternate

contpor R i e s NSRRI LSRG HPRRIRATL BIHHE toakRoBFRYSdobes 38 and
butment and the, dri | d pl head imilarly altered.
comp B e AR B b G o eh e,
ith.the impl 1. T t t12 includ
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form& I9PGAQ mi%ﬁmﬁ@@ﬁnﬂs{%%ﬁQ)péaﬁ@ilgbfrﬁﬁcﬁ?étmuXaJachxiE]lgsl‘opgrSexample,

including a plurality of outwardly extending convex lobes 46 which
conv&OMpPlRALe lobes which are formed as portions of ellipses are also contemplated. Such
a configuration is shown in Figure 7 in which the outwardly extending concave lobes 38a and
the mwardly extending convex lobes 39a are defined by portions of ellipses. In these alternate
configurations, the corresponding configurations of the loads on the abutment and the drive tools
and placement heads are similarly altered.

Reference 1s next made to Figures 8, 9 and 10 showing one form of an abutment 12

usable with the implant 11. The abutment 12 includes a region 45 corresponding to the implant
region 31. This region 45 includes a lobed configuration comprised of a plurality of externally

facing lobes including a plurality of outwardly extending convex lobes 46 which compliment,

and are designed for engagement with, the concave lobes 38, and a plurality of concave lobes 48



and are designed for engagement with, the concave lobes 38, and a
lurality of concave lobes 48 9 WO 2006/012273 PCT/US20051022403
W\?ﬁﬁ%ﬁf]" liment, and are designed for engagement withf (A& ee@%2403
lobes 39. Thus, when assembled as shown in Figures 1 and 2, the lobed
whiclgoprfiglimatitredd 2o thesi gidtfoeatgsgeasiyveh, e insericlisiG antise atifen
within the lobed configuration of the region 31. The dimensions of the
assemglsdasehaws ndTimeridingdtReirairtor epdigirtion neétbrsibeppmindatizned
. or are slightly smaller than the major 40 and minor 41 diameters of the
for ingsrion dgfo.apfl %"@?‘Né?ﬁ‘,ﬂﬁ'r?élfﬁ?%éé&“&ﬁ%@tﬂ%ﬂéﬁ’%ﬁ&@ré@ion 31, the
lohes 46 and 48 have side wall hich extend substantially parallel to
s SR S T B ARG A B S ) G Reer.

[ P rabl e length.of the lobes 46 and 48 bhetween
Pl o 18 A Ao A a0 s SRIeEr i (R 38 an

their proximalend 49 and their dist IS

39. AIQSTERRONIPSLIEAGIRAL G (0BRS8N 3R TS 206,1898%,4% and 481,

are designed to slide into the lobes 38 and 39, respectively, in relatively

whiclclasentolesaneesy hediste) ard dfphimahwmany b-imeludesanshifidinal

defined by a lead-in portion or region 53 which includes the bevele
axis Jéafltie suplaceaSsemblys raftibisuthadenath belps Isbguideminesiebseten their
configuration 45 of the abutment 12 into the lobed configuration region 31
proxigtisad st thelr divabentht0abslightntshodentipla tieareries pastngtteg tfostithe
as shown in Figure 2, the lead-in region 53 and the surface 51 are
lobes 28 a5 Afo detetitinitaheHE stbhisclesigprdsectivn i firmideires38 bR
12). A lockin 0{ stabilizing portion 57 of the abutment 12 is positioned
respegt J‘élé’ef’ﬂ'i%latﬁ‘ée BOFRIEHESF of the lobed configuration 45 and extends

frgm t nd.49 tq the end 54. This . portion 57 includes a beveled .
o D B RS Say WR R R e P e aemensr
regioﬁ1r 9 mﬁ%ﬁﬂféﬁl‘a@sﬁgé%@%@cﬁgﬁ]—% ﬁ?ﬂﬁgaﬂt'ail}{lg%ﬁgﬂﬁ%ﬂr a!:es Y 'l’fﬁgl%s to guide

which forms an
the lobed configuration 45 of the abutment 12 into the lobed configuration region 31 of the

implant 11. When the abutment and implant are in assembled form as shown in Figure 2, the
lead-in region 53 and the surface 51 are accommodated within the accommodation section 44
(Figures 2, 6 and 12). -

A locking or stabilizing portion 57 of the abutment 12 is positioned adjacent to the
proximal end 49 of the lobed configuration 45 and extends from that end 49 to the end 54. This
portion 57 includes a beveled surface 52 which bevels inwardly from its proximal end 54 toward
the end 49. This surface 52 is an external, substantially frustoconical surface which forms an
angle “B” with the center line 36 of the implant and the implant assembly when assembled.

Preferably, this angle “B” is the same as angle “A”, however, certain advantages of the present
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angle "B" with the center line 36 of the implant and the implant assembly
when assembled. Preferably, this angle "B" is the same as angle "A",
WHBW&IL Certain advantages of the present 10 WO 2006/FEIA7#3005/022403
PCT/US2005/022403 invention can be achieved with angles "A" and "B"
inventibictaabe aitfenadt idmargie SADther BPrefecahly, differevefiothemngleth s’
is about 8 to 40, more preferably about 8 to 30 and most preferably about
Prefegablyp o wstem dingralawBidhabastmedffoxinralpesfar 81 yoiting 8 twfa@eab2 most
abutment is a shoulder which includes a distal facing surface 55. This
prefegahla aborESH8 <% generally annular configuration with radiused corners. In
some abutment copfigurations, the shoulder can be eliminated. When the
R 2 AR TR AR H LAY 1 SHETSHo v BEieR g houider
R : ces52a engage another in a friction fit .
R R E Rl dseracon

with PIvides adareind arkingaogagamenihewvaenibess, L%%%%E%ﬁ&ﬁlhis

provides stability between the abutment 12 and the implant 11 to preclude

OrWRElIGR abLitREKINGPisaRIBFNDLMIRREVREHANE ABULNRNT J2:aREfes 2
implant 11. The abutment 12 further includes a main body portion 58

“and 1Betivemnfibes Sectidrs 5 érgagkihe prakimial efiteéh Tihiadeeyd8 SCHRP@ISon fit
the prosthetic tooth or other appliance. A throughhole or bore 17 extends

betwehndbeybesichut tioracttiie duldis S8oaitdsthrtepeiedhecsiap izing pontibersdikiese
lobed configuration 45 and the lead-in region 53. The throughhole 17 is

two syefitisd BhitErLRnsriiy bervsenbeaintment b radditameiratoyl teetsohede or
60. The ?gl%es 59 and 60 are j oined by the abutment screw support

reducs; AN FREKEIE RISAINLULB TSRt e dRumEntd Zrdifstimalinhid patient

a Q_o%vu irénﬁi%r ,e}hlgc a UtQ}gQitn crew 1I4t.ext §?§ through the bore
| 1§l,iwﬁlh %s"externa S R |?‘ﬁ5r§1a fﬁ'Fé’B&%éﬁ%f’ﬁg and the
proxilP AR A1 TS 3P4 L4.854RE RETFH A0 RUAeS- 3RRONIIRL RO AW AIC o1
or bore 17 extends through a portion of the body 58 and through the stabilizing portion 57, the
lobed configuration 45 and the lead-in region 53. The throughhole 17 is defined at its proximal
end by the bore 59 and at its distal end by the bore 60. The bores 59 and 60 a;re joined by the
abutment screw support shoulder 61.

When the abutment is assembled and installed in a patient as shown in Figure 2, the
abutment screw 14 extends through the bore 17, with its external threads 24 engaging the internal
threads 32 of the implant 11. The head 22 of the screw 14 includes a shoulder portion which
mates with and seats against the shoulder 61 of the abutment. As the abutment screw 14 is

advanced against the shoulder 61, the surface 52 is forced into and against thé surface 35, with
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mates with and seats against the shoulder 61 of the abutment. As the
abutment screw- 14 is advanced against the shoulder 61, the surface 52
WOHBHAE to and against the surface 35, with ii WO 2006/ B552905/022403
PCT/US2005/022403 the lobed configuration 45 of the abutment
the lohsdiersriyraion i tbpeebtorfigusitione B v ishiththeiloptdgbrifigeration 31 of the
.. embodiment of the abutment shown in Figures 8, 9 and 10 is a pre-angled
implant tment which results in off-axis loading. Thus, the throughhole 17 is

aI'LPQed \g(i;[h theta ttm nt sections 53,1§15 and 57 and the longitudinal
axis SEBPHE TSR RRER S SEAGIER TS fot Aof)! Aifgheis-dnaicthebutment

Wth}pp CQXIBQEtmggngég ”%ab-klﬁrlrl]se lt.ﬁe 'tA\b(l)Jal}g Cr)] fg P?QS AT Ig\eNl\{EE Oeu %é%tl’g?{b{ sections

. ©
configurations, Includirfg pre-angle utments witfrvarious angal

53, 4§E{§(igi’yt zﬁﬁLiH@ %tﬂm% aﬁf@%@fﬂ(gwxﬁgﬁgn\y%&ré&%g& {)erc %fko‘?ﬁﬁa

mounting. In these straight abutments, the throughhole 17 would exten

alignéareug i aisiahancs 20 ohthe abidmenbulRigiie s ah3ul rsh oM, duo
embodiments of drive means for installing the implant 11. Specifically,

configiguies, ichniing 4itlusigribabudirestsdviveamhedingertaiRie Eigupesieats which
and 16 illustrate an implant with a preassembled fixture mount. With

are nobpEEided Yot igunsend@ifntiof atiendinetingrivie ihele des ghatidenpotjcin
66, a drive portion 65, a surface portion 68 and a rotation region 69. The

throughhigle haMieH bextahprseghdhediseland 8)ipfdhieabumenteaded structure
extendin nerally parallel to the longitudinal axis of the drive member
63%‘%85%33%15&%%6&&?@&%@ fgeratidrdnpating e irpleshibg
the lohed configuration 45 of the abutment (Figyre 9) so that. when the

Soe R R B PR ot W padne 16

st ROAOHIBIAR P ipieR b RIG AlAARGS fhe lobed configuration 31in

driving relationship. The rotation portion 69 may comprise a hex, a square

Orva ST RANS IR GA A1 1) O TH7RE: QFDOHAMRIQIZE dOSUHMERE Y drive

the like can be applied to
portion 65, a surface portion 68 and a rotation region 69. The guide portion 66 comprises a
generally cylindrical, unthreaded structure extending generally parallel to the longitudinal axis of
the drive member 63. The region 65 comprises a lobed configuration substantially matching the
lobed configuration 45 of the abutment (Figure 9) so that when the drive member 63 is inserted
into the implant 11 and rotated, the lobed configuration 65 mates with and engages the lobed
configuration 31 in driving relationship. The rotation portion 69 may comprise a hex, a square or
any other means to which a motorized or non-motorized instrument or the like can be applied to
rotate the drive member 63 and thus the implant 11.

Figures 15 and 16 show a preassembly comprising an implant and an accompanying

fixture mount assembly. The assembly includes the mount 70 and the retaining screw 71. The

12



rotate the drive member 63 and thus the implant 11. Figures 15 and 16
show a preassembly comprising an implant and an accompanying fixture
W%ﬁﬂ?lg%’s}embly. The assembly includes the mount 70 an8GHETEXARAY:
screw 71. The 12 WO 2006/012273 PCT/US2005/022403 adapter
adaptpidnsdiedesel dthed eorigurttnr 7isubyialitinipiomatthintpbied dobfglration 45 of
configuration 45 of the abutment (Figure 9) so that when the mount 70 is
the abytment (g2 Sribelthen rhquo‘a%fsg@ﬁvwmwastéﬁ swMant Flgurés 16,

the lobed configuration 73 mates with and engages the lobed
s A ARG JOTOHTD R SRS BE? AP te
he _proxin: nd of the adapter, 70 and may be a hexagonal shape as .
o A B B, P AR PR R R i rovima

end oTBERAHE® QYR OLIREHAES-a1 gﬁg;gaéstg%%yﬂrma;al § B%(% %ﬁ% shape that

receive the screw 71. The borée 79 includes an infernally threa portio

will Rdotarhapiure dhecsaeawwer ITadthibuthe RRRRIESs Hochhis) $61EWIBELYREAY9 to
externally threaded portion 75 at its distal end, an elongated shaft 76 and

receive tigast2® WithBhslaird 7Dinokinks wotatianJde aasadbthesrassembleg it screw
implant 11, as shown in Figure 16, the lobed portion 73 is inserted into

71 withén dhrepdenter G0 thEhgspfawtindiudesratexwitiathyelvoated pondhing Sotvé distal end,
portion 31 of the implant. The screw 71 is then inserted through the open

an elonpated thaflotrandor dkertie wittalskid 7isrpesidetdtinrontkeninternal threads
Szgpf the impITnt 11. The screw 71 is tightened until the lower surface of
th

REB AT AP RS R eRy BeRlanind oshRvA B SOk @SRRI eFETR B is
. firml ing t ixt bly within the impl 1. Havj
imser & A R e P e T AR of
the ifffItRE PEESERIIIMERYRY, iisdhsialation %%%?&%ﬁét_o?ﬂ%eééég g4 eftﬁlé%%%n end

irst, after preparing the implant site"within the patient's mouth

is thréqWRtR B Shedlash R ERiating the Sapie g therwith ay g echghive-NamPaL

63 such as is shown in Figures 13 and 14 or with a preassembled fixture
lower surface of the mount 78 tightly engages the proximal end 80 of the mount, thereby firmly

securing the fixture mount assembly within the implant 11.

Having described the structure of the dental implant and dental implant assembly of the
present invention, its installation can be best understood as follows. First, after preparing the
implant site within the patient’s mouth, the imﬁlant is installed by rotating the same, either with a
direct drive member 63 such as is'shown in Figures 13 and 14 or with a preassembled fixture
mount as shown in Figures 15 and 16. Afier the implant is installed to the desired installation
depth, the drive member 63 or the fixture mount assembly is removed from the implant. The
abutment is then positioned within the open end of the implant, with the lobed configuration 45

and surface 52 of the abutment being positioned within and engaging the lobed configuration 31
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mount as shown in Figures 15 and 16. After the implant is installed to the
desired installation depth, the drive member 63 or the fixture mount
WQ2AHR TS removed from the implant. The abutment is tRER/BEtEIRH3
within the open end of the implant, with the lobed configuration 45 and
and syfefeectS B2 B der libutRemtinepipositiolfet thithimemiddeingaihinoptivend of the
lobed configuration 31 13 WO 2006/012273 PCT/US2005/022403 and
bore L, aatertate P s Ok HriirRdaeiderewnta theren Reseteacfiihs taesw 14
R o&%en?? gf th‘eﬂ b é[e 17 an r%tated by a ratchet or other rotation tool
OreeR R i ThE B RTARBASD IR 8LEI T T for i p e igk figipacy sBhis
against.the beveled surface 35 forming a tight friction fit. This provides
prov}?%ﬁ%%}lgftbﬁg“éeﬁ I%r?réeétg)ﬁl %eercfr%ltmégrlt the ??na%?ant. Although the description
of ; ' ' fic it ated
o P e i
conte@ffAedRRs MY aiIRR A68O NG . ﬁﬁ&%ﬁ%@@%ﬂl%&ﬁﬁ%%ﬁt QU the
the present invention be dictated by the appended claims rather than by
presethéndlasisiptioocofdinglprafarcent@nphocimenthd e bpd Y BMISENGAANMR be
A dental implant comprising: a body having a longitudinal axis, a proximal
dictated dathd appiéstiaderiain® miptatitarchaitiindesceatiorpo6 td eek funraheatioditadnt.
portion of said body; an internal bore provided within a portion of said
body, said internal bore having a proximal end at the proximal end of said
body and a distal end; an internally facing surface having a proximal end
and a distal end, said surface extending from near the proximal end of
said internal bore toward the distal end of said
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10 internal bore, said surface being beveled inwardly toward its distal end;
an internally facing drive region positioned within said internal bore
between the distal end of said surface and the distal end of said internal

bore, said drive region including a plurality of concave lobes and a LLOYD wisE

plurality of convex lobes alternating with said concave lobes, the radially
outermost points of each of said concave lobes lying on 15 a circle
defingsa major diameter and the radially innermost points of each of said
convex lobes lying on a circle defining a minor diameter, wherein at least
a portion of each of said concave lobes has a circular configuration and at
least a portion of each of said convex lobes has a circular configuration; a

¢ylincriaeliapanameAatieaiegion positioned within said internal bore and
20 between the distal end of said drive region and the distal end of said

internah BYE; ISRt P& COMBMAERMIARFEAiprbisldPasdamdwdkely daging

cylindrical surface defining an accommodation region diameter no greater

than saidpninodimmeiae AR AN 1de@ Y aMW el JoiauadY ShEssied

portion positioned within said internal bore and between said
accomgpihadian] e proniditaeraibialagidt Rinseid he By dsaidithieRaed bore having

portion having a diameter less than said accommodation region diameter.
b grokhialentaddmppitxeieliednd bdakt eisdihenantidgaiaiodreiach of said
plurality of convex lobes is defined by a circular configuration segment

and thexeiteha 0§ éasheofutfaid pliviakity piconeheadebdsidisiafised] byldsurface
circular configuration segment. 3. The dental implant of claim 2 wherein

thecadaylaranmiigt tatiproaimacndiofald idkematbye lnhes dshodigrbent of said
of a single circular segment and the circular configuration of each of said
ooeren tohessisdcanttiseding dcsioigbinivaully segmeits distal end;

an internally facing drive region positioned within said internal bore between the
distal end of said surface and the distal end of said internal bore, said drive region
including a plurality of concave lobes and a plurality of convex lobes alternating with
said concave lobes, the radially outermost points of each of said concave lobes lying on
a circle defining a major diameter and the radially innermost points of each of said
convex lobes lying on a circle defining a minor diameter, wherein at least a portion of
each of said concave lobes has a circular configuration and at least a portion of each of
said convex lobes has a circular configuration;

a cylindrical accommodation region positioned within said internal bore and
between the distal end of said drive region and the distal end of said internal bore, said

accommodation region includes an inwardly facing cylindrical surface defining an

accommodation region diameter no greater than said minor diameter; and
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4. The dental implant of claim. 5 wherein the diameter of the single

circular segment of each of said concave lobes is the same as the

diameter of the single circular 15 segment of each of said convex lobes.

5. The dental implant of claim 1 wherein said accommodation region LLOYD WISE
diameter is the same as said minor diameter. 20 6. The dental implant of

claim 1 wherein the entirety of each of said concave lobes and said

convexalohearinitpmpsisied pbaici pokiticondigutiationid itedentvdiouanttween
assembly comprising: a dental implant comprising: 25 a body having a
tanbicwdinahedasion tigtahend trdiarabpahairedimaldeneiid thtda@dPortion having
WISE implant retaining means provided on an external portion of said
bdityneteriitey tizdborie providetdvition regiontitiamétsaid body, said internal

bore having a proximal end at the open proximal end of said body and a

distal end; an internally facing drive region positioned within said internal

bore and 5 opening toward the proximal end of said internal bore, said

@rive rédiodeimaluniplgra pfinality bidencavbdabtscandf@pihrafisgidfplurality of
convex lobes alternating with said concave lobes, the radially outermost
poinex dblezscl défsadd bprcawailiolvesigmgtomaegntatdefihthg @tirefpiof each of
diameter and the radially innermost points of each of said convex lobes
brirdgpbradi tirefe elafinintpbemin deiigdhbyer ciCwiheeifi gutaisn segortivn of
each of said concave lobes has a circular configuration and at least a

portion of each of said convex lobes has a circular configuration;

3. The dental implant of claim 2 wherein the circular configuration of each of said
concave lobes is comprised of a single circular segment and the circular configuration

of each of said convex lobes is comprised of a single circular segment.

4. The dental implant of claim 5 wherein the diameter of the single circular
segment of each of said concave lobes is the same as the diameter of the single circular

segment of each of said convex lobes.

5. The dental implant of claim 1 wherein said accommodation region diameter is

the same as said minor diameter.

6. The dental implant of claim 1 wherein the entirety of each of said concave lobes

and said convex lobes is comprised of a circular configuration.

7. A dental implant assembly comprising:
a dental implant comprising:

a body having a longitudinal axis, a distal end and an open proximal end;
16
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a cylindrical accommodation region positioned within said internal bore
and between the distal end of said drive region and the distal end of said
internal 15 bore, said accommodation region includes an inwardly facing
cylindrical surface defining an accommodation region diameter no greater
than said minor diameter; and an internally threaded region at the distal
end of said internal bore, said threaded-Portion having a diameter less

than said accomprafdatinmingiRagl piameiaroRRs SReaRMP¥Rbn of said body;
selectively connectable to said dental implant and comprising: a proximal

end and a dista &iiekndl HédePYI WSk tiAR alpebnanbssufacdy, said internal bore
corresponding to and adjacent to said drive region when said dental
implanthanthgaigrakitniesiidaetboopeciadx sail oabwineiit sediaged a distal end;
including a plurality of convex lobes and a plurality of concave lobes
corresponding ae $ipeainiehficisgidicenegion podi tomnsdw iHabes dinsaithl bore and
drive region; a prosthesis mounting portion; a central bore extending
throughoptiéastevaoitibe mbaichl prastfiesid meumtlrig o ad dend @gion
abutment screw extending through said central bore and into 10 said
internaliyciiorbaglep hagioy wihemsaid Idbetandypidntading sasdalentiobet aternating
connected.

with said concave lobes, the radially outermost points of each of said concave

LLOYD WISE

lobes lying on a circle defining a major diameter and the radially innermost
points of each of said convex lobes lying on a circle defining a minor diameter,
wherein at least a portion of each of said concave lobes has a circular
configuration and at least a portion of each of said convex lobes has a circular
configuration;

a cylindrical accommodation region positioned within said internal bore
and between the distal end of said drive region and the distal end of said internal
bore, said accommodation region includes an inwardly facing cylindrical surface
defining an accommodation region diameter no greater than said minor
diameter; and

an internally threaded region at the distal end of said internal bore, said
threaded portion having a diameter less than said accommodation region
diameter; and

an abutment selectively connectable to said dental implant and
comprising:

a proximal end and a distal end;
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8. The dental implant assembly of claim 7 wherein said lead-in diameter is

less than said accommodation region diameter. 15 9. The dental implant || oyp wisg
apparatus of claim 7 wherein said drive region includes an inwardly

beveled surface at its proximal end. 10. The dental implant apparatus of

claim 9 including a beveled surface. 18

an abutment surface corresponding to and adjacent to said drive
region when said dental implant and said abutment are connected, said
abutment surface including a plurality of convex lobes and a plurality of
concave lobes corresponding respectively to said concave and convex

5 lobes of said drive region;

a prosthesis mounting portion;

a central bore extending through at least a portion of said
prosthesis mounting portion; and

an abutment screw extending through said central bore and into

10 said internally threaded region when said dental implant and said abutment are

connected.

8. The dental implant assembly of claim 7 wherein said lead-in diameter is less
than said accommodation region diameter.

15
9. The dental implant apparatus of claim 7 wherein said drive region includes an

inwardly beveled surface at its proximal end.

10. The dental implant apparatus of claim 9 including a beveled surface.

18



