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15. Dispositif de stabilisation comprenant un premier
élément d'ancrage osseux et un deuxieme élément
d'ancrage osseux, at une barre (100) ou une plague
(2000 reliant caux-ci, caractériss en ce qu’au mains
l'undeséléments d'ancrage csseux ast réalisé selon
l'une des revendications 1 & 14.
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(64) Shear head screws or bolts, or
shear head adaptor

{571 A shear head screw 10 {Fig. 3}
comprises a first (screw) head 14A and
a second head 148 coupled by a shear
neck 16 so that the screw can be
tightenad hﬂr the firat head 144 until the
screw shears at the neck 16 leaving the
second head 148 and a threaded stemn
12 tightened to a pradetermined torque
determined by the shear force. The
screw thus applied can subsequently ba
Ioosened by the second head 148,

A shear haad adaptor 108 (Fig. 19)
comprises & socket 112 drivingly
engapgeable with the screw head 106,
and a drive head 114 coupled by a shear
neck 116 to the socket 112,
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The drawings ariginaily filed wers informal and the print here reproduced is taken from a later filed formal copy.
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SPECIFICATION

Improvements relating to shear head screws or
bolts

This invention relates to snear head screws or bolts,
referrad to herainafter simply as shear head serews
for convenience, or adaptors therefor, and concerns
a novel form of shear haad screw or adaptor to
provide functionality not herstofore conceived in
connection with shear head screws.

Essantially, shear head screws are utilised in
circumstances where it is desired to turn a screw, in
the tightening of same, to a torque of a predeter-
mined value or lying within a predetermined range,
the principle being that the screw is tightened until
such times as the head thereof shears from the
threaded portion of the screw in a predetermined
region, the said region in relation to the screw thread
pitch and diameter being designed so that shearing
will take place at the predetermined torgue,

Thesse shear head screws have a wide application
in electrical connectors for the connecting of electric-
al distribution cables, because in such connectors it
is important that the torque applied to the scraw
which performs the clamping of the connector to
another connactor or to a connector body should be
tightened to a predetermined torgue reliably without
the use of a torgue meter. It is necessary in such
application to have a predetermined torgue which is
neither too high nor too low, because if the torque is
too high or too low then the elecirical performance
of the connector will be reduced unacceptably,

The disadvantage of a shear head screw is that

F0

75

will prevent the application of serews to more than a
predatermined design torque. In many instances in
engineering and industry, fitters overtighten screws,
causing stripping of the thread, or shearing of the
head, with the consequent difficulties of screw
rermoval.

The shear head scraw in accordance with the
present invention comprises a threaded stem, and at
one end of the stam, there are two tool engaging
sections for the tuming of the screw, the said two
sactions being an outer saction and an inner section
as regards thair relationship with the threaded stem,
such sections being separated by a shear throat
designed so that when the screw is turned, the outer
saction will shear from the remainder of the screw
including the second section and threaded stem in
the throat area before failure of the serew threaded
stem, leaving the screw to be unscrewed by means
of a suitable tool which can engage the second
section.

Preferably, the said throat will be a reduced
diameter region between the first and second sec-
tions.

The form of tool to be used in connection with the
turning of the screw by engagement of the first and
sacond sections may be any suitable, such as a
spanner or socket wrench, and the said sections may
be designed so that different tools are required 1o
turn the screw by engagemaent of the first and
second sections.

To achieve any predetermined shear torque at
which the first section will shear from the remainder
of the scraw, will depend upon a number of factors
ineluding the material from which the screw is

when the head has bean sheared from the threaded 100 produced, the pitch and diameter of the thread of the

portion of the screw, it is difficult subsequently to threaded portion, and the cross sectional area of tha

remove the screw. This is not a problem in connec- shear throat. Particular screws will of course be

tion with many electrical connectors of tha type daesigned for particular applications.

referred to above, because such connectors are The principle of the invention as applied to screws

invariably included in shells or casing which are in 105 as mentioned above, can alsc be applied to adap-

any event filled with an encapsulating material such tors, in that an adaptor is drivably coupleable to a

as a synthetic resin, and thera is raraly if evera screw head, and has anothear portion which is

requirement to discannect an electrical connector adapted to be engaged by a tool, and between these

once coupled. portions is a shear area, so that wirning of the screw
However, the possibility of providing a shear head 110 through the medium of the adaptor transmits the

screw of a type which can be unscrewed represents torque acrogs the shear area of the adaptor, so that

a significant step forward in certain electrical con- the adaptor will shear at such araa when the

nectors which are known as terminal connestars predetermined torgque has been applied to the scraw.,

which couple supply cables to distribution boards, This means that adaptors can be used with conven-

parts of which regulre replacement from time to 116 tional gcrews, and can tighten same to predeter-

time, but in any event a shear head screw which is mined torques. In this arrangement, adaptors can be

capable of being unscrewed raprasents a consider- made of differant material from the screw being

able advantage in general engineering, because then tightened.

tha scraw can be designed to shear at a particular Various embodiments of the invention will now be

torque, but the shearing of the head does not mean 120 described, by way of example, with reference to the

that the screw cannot subseguently be removed. A accompanying drawings, wherein:-

particularly suitable application for such screws isin Figures T and 2 are a side elevation and plan of a

internal combustion engines where such screws shear head screw which iz used extensively in

could be used with good effect for the connecting of electrical connectors;

the engine cylinder head to the cylinder block. 125  Figures 3 and 4 are views similar to Figures 1 and 2
There is furthermere the general application that if showing a first embodiment of the invention;

& screw is a shear head screw but is capable of Figures & and 6, Figures 7 and 8, and Figures 3and

subsequently being unscrewed, then in all engineer- 10 show respectively three further embodiments of a

ing applications the screw can be designed so that shear head screw according to the invention, in a

the head will shear before the threads shear, and this 130 manner similar to Figures 3 and 4;
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Flgure 11 is a side elevation of a shear haad screw
according to another embodiment of the invention,
shewing an alternative formation;

Figures 12 and 13 respectively show, intwo

5 further emnbodiments of the invention, how the
throat formation can be modified;

Figure 14 shows a side elevation of a screw
according to yet another embodiment of the inven-
tion;

10 Figure 15 shows the screen of Figure 14 after
shearing of sama;

Figure 16is a plan view of the shear head screw
portien shown in Figure 15;

Figure 17 is a side elavation of an electrical

15 connector showing how the screw according to
Figures 3 and 4 s utilized;

Frgure 18 shows the connector of Figure 17 after
tightening of the screw and shearing of seme; and

Figure 12is a sectional elevation showing an

20 adaptor according to the inventian.

Refarring to the drawings, where appropriate the
same reference numerals, or the same reference
nurmerals with suffix letters have been used
throughout.

25 In Figure 1there is shown a screw 10 which is of
the shear head type in that it is provided with a
threaded stam 12, a hexagonal head 14 and a
reduced dimension throat 16 forming the shear area
of the screw. The throat 16 connects the top of the

30 threaded stem 12 to the head 14 by a frusto-conical
section 18. The dimension of the throat 16 is smaller
than at least the outer dismeter of the thread of stem
12, and will usually be less than the inner diameter of
the thread, to ensure that when the screw is

35 tightened, the head 14 will shear from the stem 12
along the shear area 18, at a predetermined torque,
which Is related to the material of the screw, the
diameter and pitch of the thread of stem 12, and the
dimension of the throat 18, all of which can be

40 calculated depending upon the application.

Figure 2 shows that the largest cross section of the
screw istha head 14, and the screw can be produced
from hexagonal bar of the dimension of the head 14.

Screws as shown in Figures 1 and 2 are widely

45 used in electrical connectors as described herain.

The disadvantage of the screw shown in Figures 1
and 2 is that when the head has sheared from the
threaded stem, the threaded stem cannot be un-
screwed without considerable difficulty. The shear

80 head screws of the present invention are such as to
be capable of being unscrewed after the initial
shearing has taken place.

In tha embodiment of the invention shown in
Figure 3, there are two sections 14A and 148 by

55 which the screw can be turned, and the sections 144
and 14B are connected by frusto-conical portion 18
leading from the shear throat 16 located at one side
of the section 14B. Figure 4 shows that the screw can
be made from hexagonal bar stock. One use of the

B0 screnw shown in Figures 3 and 4 will be described
when referring to Figures 17 and 18.

Figures 5 and 6 show in a manner similar to
Figures 3 and 4, a further embodiment of the
invention, and illustrate that the sections 144 and

65 14B can be square instead of hexagonal, whiilst

70

75

80

a0

a5

100

105

110

1%

120

125

130

Figures 7 and B show that the sections 14A and 14B
may be oval, inwhich case s special tool may be
required to turn tha stem 12 by engaging aither the
section 144 or the section 148, Figures 9and 10
show that the sections 14A and 148 can in fact be
circular, in which case the screw may be provided
with axial holes 20 passing through both sections
14A and 14B, whareby turning of the screw to shear
the section 14A would be by means of a special tool
having two pins for engaging the holes 20. Figure 9
also shows that the sections 14A and 14B may be
provided with radial holes 22 so that the screw can
be turned by engaging either of the holes 22 with
tommy bars 24.

In the arrangement of Figure 11, the only differ-
ence batween this embodiment and the Figures 2
and 4 embodiment is that the section 18 is inverted,
so that the shear throat 16 I8 adjacent to section 14A.

In the arrangement of Figure 12, the throat is
defined by a radial slot 28, instead of a fruste-conical
section 18, and in the arrangement of Figure 13, the
shear section 16 is defined by waisting the section
connecting sections 14A and 14B.

In each of the examples described, the shear head
scraw is applied initially by driving through the
section 144, until the section 144 shears from the
remainder at the shear area 16, whereby the screw is
tightened to a predetermined torque as indicated
herain, and for the removal of the screw, a suitable
tool is engaged with the section 148, and the screw
s unscrewed thereby.

As regards the arrangemeant shown in Figures 14
1o 16, the screw illustrated has the first drive section
14A adapted for driving engagemant by a tool of a
first configuration, whilst the section 14B is such as
to require a driving tool of a different configuration
for the unscrewing of the serew, and indeed the
section 148 is designed so that only a custom built
tool will be capable of unscrewing the screw. This
embodimant of the invention therefora is particular-
Iy effactive for security applications wheare anly
possessors of the custom built tool can unscrew the
screw. Specifically, the section 14Ais hexagonal,
whilst the section 148 is circular and the frusto-
conical section 18 narrows from section 14B to
section 14A defining the throat 16 adjacent section
14A. Axial holes 20 extend through the section 144,
the frusto-conical portion 18 and the section 14B as
shown, and therafore when the section 14A has been
gheared from the remainder as shown in Figure 15,
only a tool with a frusto-conical cavity with appropri-
ate drive pins therein can ba used for unscrewing of
the screw.

Figures 17 and 18 illustrate a typical application of
the screw shown in Figures 3 and 4. In Figures 17
and 18, reference 30 indicates a rigid U-shapad,
metal yoke, containing two stranded electrical con-
duetors 32 and 34 which are to be electrically
connected. The conductor wires are bared and
placed in contact as shown, and a screw 10 as shown
in Figures 3 and 4 is threaded in a bridge piece 36
and the lower end of the threaded stern 12 engages a
pressure pad 38 of the same material as the yoke. To
complete the connection, the screw is driven by the
section 144 and thareby compressing the stranded

[
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conductors as shown in Figure 18, until the saction
144 and the frusto-conical section 18 shear from the
ramainder of the screw as shown ir Figure 18, at the
predetermined torque giving a pre-calculated com-

5 pression between the conductors 32 and 34. To
unscrew the screw, it is simply a matter of driving
same by the remaining section 14B using the same
tocl.

When driving a screw of the invention by the outer

10 section 144, it may be necessary to locate a member
around the section 148, preventing driving engage-
ment between the driving tool and section 148, to
ensure that the tightening torque will be applied
through the shear throat area 18.

15 Shear head screws according to the present
invention will have many applications.

Refarring now to Figure 13, in this drawing a
conventional serew 100 iz shown as connecting two
componants 102 and 104, and mounted an the head

20 106 of the screw is an adaptor 108 having a sockat
portion 110 of which a hexagonal socket 112 driving-
Iy engages the head 108 of the scrow, and the socket
furthermore has a hexagonal drive head 114, the
sald headed socket being connected by a raduced

25 dimension throat region 116, which forms a shear
area enabling the tightening of the screw 100 to a
predetermined torque. As will be understood, the
adaptor, which is a rigid metallic member, operates
in that the screw 106 is tightened by the head 114,

30 wsing a suitable tool, untl such times as the adaptor
shears at throat 116, the shearing torque being
designed to give predetermined tightening of the
scraw 100. Other forms of adaptor can be devised,
and the advamage of using an adaptor is that it can

35 be made in a different or perhaps chaaper materials,
and adaptors can for example be moulded in
multiple cavily moulds, whareas scraws such as
screw 100, or screws 10 of previous embodiments,
tend to require machining.

40  The screws and adaptors according 1o the inven-
tion will normally be fabricated in metal, but the
invention is not to be considered limited to such
material, as other materials, such as plastics mate-
rials can be usad.

45
CLAIMS

1. A shear head screw comprising a threaded

stem, and &t one end of the stemn, there are two tool

50 engaging sections for the turning of the scraw, the
said two sections being an outer sectionm and an
inner section as regards their relationship with the
threaded stem, such sections being saparated by a
shear throat designed so that when the screw is

55 turned, the outer section will shear from the remain-
der of the screw including the second section and
threaded stam in the throat area before failure of the
screw threaded stem, leaving the screw to be
unscrewed by means of a suitable tool which can

60 engage the second section.

2. A screw according to Claim 1, wherein the
throat is a reduced diameter region between the first
and secand sections.

3. A screw according to Claim 1 or 2, wherain the

65 first and sacond sections are of hexagonal cross

70

5

80

gection and are adapted to be turmed by suitable
Spannars.

4. Aserew according to Claim 1, 2 or 3, wharein
the throat is defined by the end of a tapered conical
section batwaen said innar and outer sections.

5. A screw according to Claim 4, wherein the
conical section tepers towards the second section.

6. A shear head adaptor for tightening a screw
comprising a first portion which is adapted to be
angaged by atool, and a coupling portion adapted to
be coupled drivingly to a screw head, and between
these portions i3 a shear area, so that turning of tha
screw through the medium of the adaptor transmits
the torque across the shear area of the adaptor, so
that the adaptor will shear at such area when the
predetermined torque has bean applied to the screw,

7. An adaptor according to Claim 6, wherein the
section which is adapted to be coupled drivingly to a
scraw head comprises a hexagonal socket for recaiv-
ing the scréw head, and said portion adapted to be
turned by a suitable tool comprises a hexagonal
sectloned portion.

8. A shear head screw substantially as any of the
embodiments described with referance to tha
sccompanying drawings Figures 1 to 18.

9. An adaptor for tightening the screw substan-
tially as hereinbefore described with reference to
Figure 19 of the accompanying drawings.

Primied in the UK for HMS0, 08813508, 1084, 7102,
Publighed by The Patent Offce, 28 Southampion Buldings, Londan,
WEZA TAY, Iram which coples may be obiained.
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(54) Title: ANCHOR ELEMENT
{54) Bezeichnung: VERANKERUNGSELEMENT

{57) Abstract: An anchor element with a screw (12), comprising a threaded section

{13y and a bead (15}, in the form of 2 segment of a sphere and a housing plece (1), for
% connecting the serew (12310 a bar (19) is disclosed. The housing piece (1) comprises
a frst end [2: and an CpsISINg weeond end 1:'.1], with @ ||1||$|II.MJ'i||:|.| axig (43 I'I.IIII'I:iI:IS
through both ends (2. 33, The housing piece further comprises a drilling (5) conxial
to the longitedinal axis (4), a Grst region adjacent 1o the first énd (2), having an es-
sentially U-shaped cross-section (18, with two free sides (8, 9, comprising a thread
for housing the bar (197 1o be Gtted, o region adjscent 1o the other end (3) for housing
the hemd (15} and an element lfor exerting pressure on the bar (19) and the head (150,
The threaded section (133 and the head {(15) are embodied as separate pieces, such
that the screw may be used in situations with varving lengihs.

(57) ZusammenTassung: s wind ¢in Vermnkerungselement mit einer einen Crewin-
deabschnint {13) und einen als kugelsegmentfdrmigen Abschnitt ausgebildeicn Kopl
(15) aufweisenden Schraube (12) und cinem Aufnahmeteil (1) zum Verbinden der
Schraube { 12) mit cinem Stab { 19} geschaffen. Das Aufnahmeteil (1) weisi ein crs-
tes Ende (2) und ein diesem gegenliberliegendes rweites Ende (30 und cine durch
die beiden Enden (2, 3) gehende Lingsachse (4) koaxiale Bohrung (5), einen in ei-
nem an das erste Ende (2) angrenzenden ersten Bercich mit einem im wesentlichen
U-fiirmigen Querschnitt (18) mil zwei freien, cin Gewinde aufweisenden Schenkeln
(&, 9 rur Aulnahme des eineusetzenden Stabes (19), einen an das andere Ende (3)
angrenzenden Bereich zur Aufnnhme des Koplies ¢ 15) und cin aef den Stab (19 bew,
den }{upl'i 15) Druck ausiibendes Element aul. Damit die Schravben vor Ort Ll ver-
schiedenste Lingen verwendbar sind, sind der Gewindeabschnin (13) und der Kopl
(15} als separmate Teile ausgehildet.
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Verankerungselement

Die Erfindung betrifft ein Verankerungselement mit einer
einen Gewindeabschnitt und einen als kugelsegmentfSrmigen
Abschnitt ausgebildeten Kopf aufweisenden Schraube und einem
Aufnahmeteil zum Verbinden der Schraube mit einem Stab nach
dem Oberbegriff des Patentanspruches 1. Bin derartiges Veran-
kerungselement wird inshbesondere in der Wirbelsiulenchirur-
gie, aber auch in der Unfallchirurgie bei anderen Knochen

eingesetzt.

Ein sclches Verankerungselement ist beispielsweise aus der
DE 43 07 576 C1 bekannt. Bei derartigen bekannten Veranke-
rungselementen und Schrauben sind der Gewindeabachnitt der
Schraube und ihr Kopf einstickig ausgebildet. Da der Chirurg
verschiedenste Langen der Schrauben bendtigt, mufs er immer
verschiedene Satze solcher Schrauben vorratig haben. Das
macht ein erhebliches Vorratslager notwendig mit der Folge

erheblicher Kosten.

Aufgabe der Erfindung ist es, diesen Nachteil zu beseitigen.
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Diese Aufgabe wird durch das in Patentanspruch 1 gekennzeich-
nete Verankerungselement geldst. Dadurch wird es mdglich, dagi
der Chirurg bei der Anwendung den Gewindeabschnitt vor oder
nach dem Implantieren auf eine gewinschte Lange kirzt und
dann diesen mit dem Kopf und dem Aufnahmeteil verbindet. Auf
dieze Weise wird die Vorratshaltung wesentlich verkleinert,
und gleichzeitig erhdhen sich die M&glichkeiten f£4r den Chir-
urgen, feinere Justierungen vorzunehmen, da die Schrauben auf

jedes Langenmaf kirzbar sind.

Weiterbildungen der Erfindung sind in den Unteranspriichen ge-

kennzeichnet.

Weitere Merkmale und Zweckméffigkeiten der Erfindung ergeben
sich aus der Beschreibung wvon Ausfihrungsbeispielen anhand
der Figuren.

Von den Figuren zeigen:

Fig. 1 eine Seitenansicht einer ersten Ausfihrungsform in

geschnittener Darstellung;

Fig. 2 die in Fig. 1 gezeigte ARusfihrungsform in Explosions-

darstellung;

Fig. 3 eine entsprechende Explosionsdarstellung einer zwei-

ten Ausfihrungsform;

Fig. 4 eine Seitenansicht der ersten in den beiden Ausfih-

rungsformen verwendeten Knochenschraube;

Fig. 5 eine Draufsicht auf die Knochenschraube in Fig. 4;

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 228 of 391



WO 02076314 PCT/EPO2/N284

Fig. 6 eine Seitenansicht einer zweiten Ausfihrungsform der
in den ersten beiden Ausfihrungsbeispielen verwende-

ten Knochenschraube;

Fig. 7 eine Draufsicht auf die in Fig. 6 gezeigte Knochen-

achraube;

Fig. 8 eine Seitenansicht einer dritten Ausfihrungsform
einer in den ersten beiden Ausfihrungsbeispielen ge-

zeigten Knochenschraube;

Fig. 9 eine Seitenansicht einer weiteren Ausfihrungsform in

Schnittdarstellung;

Fig. 10 eine Seitenan=sicht einer weiteren Ausfihrungsform

in Schnittdarstellung; und

Pig. 11 eine vergrofferte Darstellung des Details X veon Fig.
10.

Bei der in den Fig. 1 und 2 gezeigten ersten Ausfihrungsform
weist das Verankerungselement ein zylindrisch ausgebildetes
Aufnahmeteil 1 mit einem ersten Ende 2 und einem gegeniber-
liegenden zweiten Ende 3 auf. Die beiden Enden erstrecken
gsich senkrecht zu einer Symmetrie- bzw. Langsachse 4. Koaxial
zu der Langsachse 4 ist eine von dem ersten Ende 2 aus sich
erstreckende erste koaxiale Bohrung 5 vorgesehen, die sich
bis zu einem vorbestimmten Abstand von dem zweiten Ende 3 hin
erstreckt. An dem zweiten Ende 3 ist eine zZweite Bohrung vor-
gesehen, deren Durchmesser kleiner als der Durchmesser der
ersten Bohrung ist. In dem gezeigten Ausfihrungsbeispiel ist

die zweite Bohrung als eine Offnung ausgebildet, deren Rand
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als hohlkugel segementférmiger Abschnitt geformt ist, dessen
Mittelpunkt zum ersten Ende 2 hin gerichtet ist.

Das Aufnahmeteil 1 weist ausgehend von dem ersten Ende 2 eine
sich senkrecht zur Lingsachse 3 erstreckende U-fé&rmige Aus-
nehmung 7 auf mit zwei zum ersten Ende 2 hin endenden freien
Schenkeln 8, 9. Angrenzend an das erste Ende 2 weisen die
Schenkel ein Innengewinde 10 auf. Der Grund der U-férmigen
Ausnehmung erstreckt sich bis zu einem vorgegebenen Abstand
von dem zweiten Ende 3 hin. Angrenzend an das erste Ende 2
weisen die Schenkel 8, 9 auffen einen Abachnitt 11 auf, dessen
Auffendurchmesser kleiner ist als der Auffendurchmesser des an-

grenzenden Abschnittes des Aufnahmeteiles.

Die mit dem Aufnahmeteil 1 zusammenwirkende Schraube 12 weist
einen als Knochenschraube ausgebildeten Gewindeabschnitt 13
und einen in der in Fig. 1 gezeigten montierten Darstellung
damit werbundenen kugelsegmentfdrmigen Kopf 15 auf. Der Kopf
weigt einen Radius auf, der so bemessen ist, daff der Kopf bei
der in Fig. 1 gezeigten Aufnahme des Kopfes 15 in der zweiten
Bohrung 6 zu einem dort gebildeten hohlkugelsegementf&rmigen
Wandabschnitt paft, wobei der hohlkugelsegmentformige Ab-
schnitt so ausgebildet ist, daff! der Mittelpunkt 16 der Kugel
s0 welt zum ersten Ende 2 hin versetzt ist, daff der Abschnitt
ein Widerlager bildet und die Kugel bzw. der Kopf 15 in dem
hohlkugel segment f&rmigen Abschnitt der zweiten Bohrung & ge-
halten wird.

Es ist ferner ein Druckelement 17 vorgesehen, welches zylin-
drisch ausgebildet ist und einen Aufendurchmesser aufweist,
der gerade so groff ist, daff das Druckelement in die erste
Bohrung 5 einfdhrbar und in dieser in Axialrichtung hin- und

herbewegbar ist. Auf seiner, dem zweiten Ende 3 zugewandten
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Unterseite weist das Druckelement 17 einen zur Langsachse 4
aymmetrisch ausgebildeten hohlkugelsegmentfdrmigen Abschnitt
auf, dessen Radius dem Radius des Keopfes 5 entspricht. Das
Druckelement weist eine sich gquer zur La&ngsachse 4 er-
streckende U-férmige Ausnehmung 18 auf, deren freie Schenkel
sich zum ersten Ende 2 hin erstrecken. Der seitliche Durch-
messer dieser U-f&rmigen Ausnehmung ist soc gewihlt, daf ein
aufzunehmender Stab 19 in die Ausnehmung einsetzbar ist und
in dieser seitlich gefihrt ist. Die Tiefe der hohlkugel=zeg-
ment f&rmigen Ausnehmung ist so gewahlt, daff sie in einem Ab-
atand von dem zweiten Ende 3 endet, der grdfer ist als der
dem Radius des Kopfes 15 entsprechenden Abstandes von dem
Mittelpunkt 16 zum ersten Ende 2 hin gesehen. Am Grund der U-
férmigen Ausnehmung 18 schliefit sich eine koaxiale Bohrung 20
an, deren Durchmesser kleiner als der Durchmesser des aufzu-

nehmenden Stabes 19 ist.

Wie aus Fig. 1 ersichtlich ist, weist die U-férmige Ausneh-
mung 18 an ihrem zum ersten Ende 2 hin gerichteten Ende einen
Abachnitt 21 auf, dessen innere Weite grdfer als der Durch-

messer der U-fdrmigen Ausnehmung 18 ist.

Auf der dem ersten Ende 2 zugewandten Seite schliefit sich an
das Druckelement 17 eine Mutter 22 an, die ein zu dem Innen-
gewinde 10 passendes Aufengewinde 23 und zusétzlich ein In-
nengewinde 24 aufweist. Die Innenabmessung der Mutter 22 ist
so gewdhlt, daff die innere Weite kleiner als der Durchmesser
dezs Abschnittes 21 ist und grifer als der Durchmesser des
Stabes 19 und damit der U-fdrmigen Ausnehmung 18 ist. Ferner
ist eine Innenmutter 25 mit einem zum Innengewinde 24 passen-
den AuBengewinde vorgesehen. Schlieflich ist eine das freie

Ende angrenzend an das erste Ende 2 umfassende Hilse 26 vor-
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geaehen, die im zusammengesetzten Zustand auf dem ringfdrmi-

gen Abschnitt 11 aufsitzt, wie dieser in Fig. 1 gezeigt ist.

Wie am besten aus Fig. 2 zu ersehen ist, weist die Mutter 22
einen Schlitz und die Innenmutter 25 eine Sechskant&ffnung

zum jeweiligen getrennten Angreifen wvon Schraubendrehern auf.

Wie am besten aus Fig. 2 zu ersehen ist, ist der Kopf 15 als
eine an ihrem dem ersten Ende 2 zuzuwendenden Ende abge-
flachte Kugel ausgebildet und weist eine zu der Langsachse 4
koaxiale Bchrung 27 auf. Der Durchmesser der Bohrung 27 ist
gleich dem Aufifendurchmesser des Schaftes 14 und so ausgebil-
det, daff der Schaft in die Bohrung reibschlissig einschiebbar
ist. Wie aus Fig. 2 ersichtlich ist, ist das soc geformte
hohlkugelsegment f&rmige Element auf seiner dem abgeflachten
Ende gegeniliberliegenden Seite mit in Umfangsrichtung einen
Abstand zueinander aufweisenden und sich parallel zur Langs-
achse 4 erstreckenden und bis zu dem der abgeflachten Seite
gegeniberliegenden Ende reichenden Ausschnitten 28, 29 verse-
hen. Dadurch wird erreicht, daf der dem ersten Ende 2 abge-
wandte Rand 30 zum Einfidhren des Schaftes 14 federnd nach

auffen nachgebbar ausgebildet ist.

Im Betrieb wird zunachst die Schraube 12 in den Knochen bzw,
den Wirbel eingeschraubt. Zu diesem Zweck weist der Schaft 14
bekannte Eingriffsméglichkeiten wie etwa einen Innensechskant
auf. Dann kirzt der Operateur den Schaft 14 auf die ge-
winschte Liange und setzt zunichst das Aufnahmeteil mit der
zweiten Bohrung auf den Schaft 14 und fihrt dann den Kopf von
dem ersten Ende 2 her auf den Schaft 14, soc daff der Schaft 14
vom federnd nachgebenden Rand 30 her in die Bohrung 27 einge-
fihrt wird und der Kopf den Schaft in der in Fig. 1 gezeigten
Weise einschliefft. Der Kopf 15 und der Schaft 14 sind reib-
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schliissig miteinander verbunden. Anschlieffend wird das
Druckelement 17 eingesetzt und durch Einschrauben der Mutter
22 ao auf den Kopf 15 gedriickt, daf dieser eine gewlinschte
Drehstabilisierung erfihrt. Die Hilse 26 wird aufgebracht und
dann wird mit Hilfe der Innenmutter 25 der Stab 19 fixiert.
Der Stak 19 ubt tUber das Druckelement 17 einen zusatzlichen

Druck auf den Kopf 15 aus.

Durch den vom ersten Ende 2 her gesehen ausgeilbten Druck auf
den XKopf 15 wird der geschlitzte Kopf 15 einerseits mit dem
Schaft 14 bewegungsfest verbunden bzw. verklemmt, gleichzei-

tig wird der Kopf in seiner Drehstellung arretiert.

Die in Fig. 3 gezeigte zweite Ausfihrungsform unteracheidet
gich von der zuvor beschriebenen Ausfihrungsform durch einen
abgewandelten Kopf 321. Dieser weist wie bei der ersten Aus-
fiahrungsform in Umfangsrichtung zueinander wversetzte Aus-
schnitte 28 auf, die an dem dem ersten Ende abgewandten Rand
34 frei enden und einen Abstand von dem dem ersten Ende 2 zu-
gewandten Rand 32 aufweisen. Es ist jedoch ein Ausschnitt 33
vorgesehen, der sich vollstidndig von dem Rand 32 bis zum ge-
geniiberliegenden Rand 34 erstreckt, mit der Folge, daR das so
gebildete Kugelsegment um ein durch die Breite des Ausschnit-
tes 33 bestimmtes Ausmaff zusammendriickbar ist. Die Breite des
so gebildeten Schlitzes 33 ist so gewahlt, daff der Kopf 321
zunachst so weit zusammendrickbar ist, daff er in der in Fig.
2 gezeigten Richtung vom zweiten Ende 2 her in die erste Boh-
rung 5 hineindriickbar ist und daf dann der Schaft 14 in den
Kopf in der gleichen Weise wie oben beschrieben einschiebbar
ist und auf die gleiche Weise in verklemmter Position gehal-

ten wird.
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Der Schaft 14 der Schraube hat vorzugsweise die in den Fig. 4
und 5 gezeigte zylindrische Form oder auch eine in den Fig. 6
und 7 gezeigte mehreckige Form. In letzterer ist der Quer-
schnitt achteckig ausgebildet. Eine weitere bevorzugte Aus-
fihrungsform ist in Fig. 8 gezeigt. Der Schaft ist hier =zy-
lindrisch ausgebildet und weist eine rauhe Cberflache auf,
die das Ineingriffbringen zwischen Kugel 15 und Schaft er-

leichtert.

Die in Fig. 9 gezeigte weitere Ausfihrungsform stimmt in al-
len Merkmalen, die das Aufnahmeteil 1, das Druckelement 17,
den Stab 1% und die Schrauben 22 und 25 betreffen, mit den
vorhergehenden Ausfihrungsbeispielen fberein. Der einzige Un-
terachied beasteht darin, dalk der Kopf 15 als ein Kugelsegment
ausgebildet ist, welches in seinen jufferen Abmessungen den
beiden wvorhergehenden Kugelsegmenten entspricht, jedoch keine
Ausschnitte 28 oder 33 aufweist. Statt dessen weist das Ku-
gelsegment auf der Innenseite seiner Bohrung 27 ein Innenge-
winde auf. Anstelle des Schaftes 14 ist ein Schaft 35 mit
einem Gewinde vorgesehen, welches zu dem Innengewinde des
Kopfes passend auagebildet ist. Die Bohrung ist als eine
Sackbohrung ausgebildet, die an dem dem freien Ende 2 =zuge-
wandten Ende endet oder dort einen Anschlag aufweist, so daB
die Schraube nur sc weit in die gezeigte Stellung einschraub-
bar ist, in der sie nicht aus dem Kugelsegment an dessen ab-
geflachter Seite heraussteht. Wie in Fig. 5 gezeigt ist, sind
das Innengewinde des Kopfes 15 und das entsprechende Aufenge-
winde des Schaftes 35 in der Richtung wvorzugsweise entgegen-
gesetzt zur Richtung des Gewindes des Gewindeabschnittes 13

der Knochenschraube ausgebilder.

Der Betrieb erfolgt in gleicher Weise wie bei dem zuerst be-

gschriebenen Ausfihrungsbeispiel, wobei nach dem Kirzen des
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Schaftes 35 der Kopf 15 wvom ersten Ende 2 des Aufnahmeteils 1
her in die Bohrung S5 eingefihrt und auf den wvom zweiten Ende

3 her eingefidhrten Schaft 35 aufgeschraubt wird.

Die in den Figuren 10 und 11 gezeigte weitere Aufihrungsform
stimmt in allen Merkmalen, die das Aufnahmeteil 1, das
Druckelement 17, den Stab 19 und die Schrauben 22 und 25
betreffen, mit den vorhergehenden Ausfihrungsbeispielen
iberein. Anstelle des Schafts 35 und des Kopfes 15 der
ausfihrungsform nach Fig. 9, welche die zusammenwirkenden
Gewinde aufweist, ist bei dieser Ausfihrungsform der Schaft
37 in einem Abschnitt angrenzend an das dem
KEnochengewindeabschnitt gegeniberliegenden Ende als
Wellenstab ausgebildet. Die Aufenfliche des Schaftes weist in
Umfangarichtung verlaufende Wellentialer 38 und
dazwischenliegende Wellenkamme 39 auf. Die Wellentaler 38
haben in Umfangsrichtung gesehen einen kreisabschnittfdrmigen
Querschnitt und ihr Durchmesser auf halber Hohe bzw. Tiefe
ist deutlich grofier als der entsprechende Durchmesser des
Wellenbergs 39, =so dass die Wellenberge 39 spitz sind im
Verhiltnis zu dem Grund der Wellentaler 38. Der Kopf 15 ist
als ein Kugelsegment ausgebildet, welches in seinen aufferen
Abmessungen den zuvor genannten Kugelsegmenten entspricht,
das jedoch keine Ausschnitte 28 oder 33 aufweist. Auf der
Innenseite seiner Bohrung 27 weist das Kugelsegment des
Kopfes 15 in Umfangsrichtung verlaufende Wellen mit
Wellentilern 40 und Wellenkidmmen 41 auf, die jeweils den
Wellenkdmmen 39 bzw. den Wellentilern 38 des Schaftes 37
entsprechen. Zwischen den Wellentalern 38 und den
Wellenk&mmen 39 des Schaftes einerseits und den
entsprechenden Wellenkimmen 40 und Wellentalern 41
andererseits ist ein kleiner Zwischenraum, sc daf® der Schaft

in das Kugelsegment einfihrbar ist.
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Der Betrieb erfolgt in dhnlicher Weise wie bei dem
Ausfihrungsbeispiel gemaf® Fig. 9. Das Kirzen des gewellten
Schaftes 37 ist jedoch bei dieser Ausfihrungsform einfacher
als das Kirzen des Schaftes 35 mit dem Gewinde gemaf® Fig. 9,
da die Wellentiler 38 ein leichtes Abschneiden ermfglichen,
waihrend bei dem Schaft 35 mit dem Gewinde gemiff Fig. 9 darauf
geachtet werden mufs, daR das Gewinde nicht zerstdrt wird.
Nach dem Kirzen des Schaftes 37 wird der Kopf 15 von dem
ersten Ende 2 des Aufnahmeteils 1 in die Bohrung 5 eingefihrt
und auf den Schaft 37 aufgedrickt. Dabei wirken die Wellen
des Schaftes 27 und die entsprechenden der Bohrung 27 des

Kopfes 15 zusammen, so daf der Schaft gehalten wird.

In den oben beschriebenen Ausfihrungsbeispielen wird der Hopt
15 jeweils durch einen mit dem Aufnahmeteil 1 einstickig aus-
gebildeten Rand gehalten. Ein solches Widerlager kann auch
auf andere Weise gebildet werden, beispielsweise ist es mdg-
lich, die erste Behrung 5 wvollstandig durch das Aufnahmeteil
1 hindurch zu bohren und dann angrenzend an das zweite Ende

ein den Kopf 15 aufnehmendes Halteelement einzuspannen.

In den cken beschriebenen Ausfiihrungsbeispielen weist das
Aufnahmeteil stets die Mutter 22 und eine Innenmutter 25 so-
wie eine Hilse 26 auf. Diese Fixierung kann in bekannter Wei-
se auch anders ausgebildet sein. Insbhesondere kann gegebe-

nenfalls auch lediglich eine Innenmutter vorgesehen sein.

Bei dem oben unter Bezugnahme auf Fig. 9 beachriebenen Aus-
fidhrungsbeispiel weist der Kopf 15 keine Ausgsschnitte 28, 33
auf. In einer weiteren Ausfuhrungsform weisen Kopf 15 und
Schaft 35 wie bei der in Fig. 9 gezeigten Darstellung zuein-

ander passende Gewinde auf. Der Kopf 15 weist jedoch zusatz-
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lich den sich dber die gesamte Lange erstreckenden Ausschnitt
33, go daff wie bei der in Fig. 3 gezeigten Ausfihrungsform
der Kopf chne eingeschraubten Schaft von dem Rand 3 aus durch
Zusammendricken in das Aufinahmeteil einschiebbar ist und dann
auf den ebenfalls vom Ende 3 her einflithrbaren Schaft 35 durch
Einschrauvben aufnimmt und mit diesem verbunden wird. Der
Schlitz fihrt beim Aufsetzen der Druckelemente bzw. beim Aus-
liben deg Druckes auf den Kopf 15 dazu, daf gleichzeitig der
Kopf und der Schaft 35 fester zusammengedrickt werden als

chne einen solchen Schlitz.

In einer weiteren Ausfihrungsform kénnen zusitzlich noch Aus-
gschnitte 28 in der in Fig. 3 gezeigten Weise vorgesehen sein,
um so ein noch starkeres Anpressen an den Gewindesgschaft 35 zu

bewirken.
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Patentanspriche

1. Verankerungselement mit einer einen Gewindeabschnitt

(13) und einen als kugelsegmentfdrmiger Abschnitt ausgebilde-
ten Kopf (15) aufweisenden Schraube (12) und einem Aufnahme-
teil (1) =zum Verbinden der Schraube (12} mit einem Stab (19},
wobei das Aufnahmeteil (1)

ein erstes Ende (2) und ein diesem gegeniberliegendes zweites
Ende (3), eine durch die beiden Enden (2, 3) gehende Langs-
achse (4},

eine zur Langsachse (4) koaxiale Bohrung (5), einen in einem
an das erste Ende (2) angrenzenden ersten Bereich mit einem
im wesentlichen U-férmigen Querschnitt (7) mit zwei freien
ein Gewinde aufweisenden Schenkeln (8, %) zur Aufnahme des
einzusetzenden Stabes (19), einen an das andere Ende (3) an-
grenzenden Bereich zur Aufnahme des Kopfes (15) und

ein auf den Stab (19) bzw. auf den Kopf (15) Druck ausibendes
Element (22, 17) aufweist,

dadurch gekennzeichnet, daf:

der Gewindeabschnitt (13) und der Kopf (15) als separate

Teile ausgebildet sind.

25 Verankerungselement nach Anspruch 1, dadurch gekenn-
zeichnet, daft der Gewindeabschnitt (13) an dem kopfseitigen
Ende einen Schaft (14) aufweist,

3. Verankerungselement nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daf der Kopf (15) auf seiner dem Gewindeab-
achnitt (13) zugewandten Seite einen federnd nachgebenden

Rand aufweist.
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4. Verankerungselement nach einem der Anapriche 1 bis 3,
dadurch gekennzeichnet, daff der dem Gewindeabschnitt zuge-
wandte Rand (34) eine oder mehrere zur Symmetrieachse (4)
parallel gerichtete und umfangsmiafig verteilte Durchbrechun-

gen bzw. Ausnehmungen (28, 29, 33) aufweist.

5. Verankerungselement nach Anspruch 4, dadurch gekenn-
zeichnet, daff eine Durchbrechung (33) sich in Richtung paral-
lel zur Symmetrieachse (4) gesehen Ober die gesamte Wandlange

erstreckt.

5. Verankerungselement nach einem der Anspriche 1 bis 5,
dadurch gekennzeichnet, daff der Kopf (15) eine zur Symmetrie-

achse koaxiale Bohrung (27) aufweist.

7. Verankerungselement nach Anspruch 6, dadurch gekenn-
zeichnet, daft die Bohrung (27) zylindrisch ausgebildet ist.

8. Verankerungselement nach einem der Anspriuche 2 bkis 7,
dadurch gekennzeichnet, daf der Schaft (14) eine rauhe Ober-
flache aufweist.

9. Verankerungselement nach einem der Anspriche 2 bis 8,
dadurch gekennzeichnet, daf der Schaft (14) mehreckig ausge-
bildet ist.

10. Verankerungselement nach einem der Anspriiche 1 bis §,
dadurch gekennzeichnet, daff der Kopf (15) in der Bohrung ein
Innengewinde und der Schaft (35) ein dazu passendes RAuflenge-

winde aufweist.
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11. Verankerungselement nach einem der Anspriche 1 bis 6,
dadurch gekennzeichnet, daft der Kopf (15) in der Bohrung in
Umfangarichtung gewellt ausgebildet ist und der Schaft (37)

an seiner AuBenseite eine entsprechende Wellung aufweist.
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ROD ANCHOR SEAT HAVING SLIDING CLOSURE MEMBER

FIELD OF INVENTION
This invention relates to orthopedic implants,
and more particularly to a bone interface anchor for
heolding a stabilization rod. The anchor can be adjusted
after implantation to receiwve a stabilizer, and is locked
into position after assembly.

BACEGROUND

A= surgical technigques have advanced, it has
become increasingly common for surgeons to use specially
designed hardware for the internal fixation of bones. &
particular area of concentration for the recent
development of this technology has been the spine.
Internal fixation is used most freguently in the spine in
conjunction with wvertebral fusion, and alsoc for the
manipulation of the spine to correct spinal deformities
such as scoliosis.

There are several important criteria for a
hardware system which is used for internal fixation:

a 8 The implant should provide rigidity as is

- indicated, generally along the long axis of the patient’s

spine.

2. The system should be able to accommodate a
broad variation in the size and shape of the spinal member
with which it is used. For example, the surgeon may wish
to use the implant on a wvariety of individuals. In
addition, the difference in the area and size of the point
of fixation is compounded by the change in the shape of
the vertebrae over the length of the full spinal ecolumn.
Since it is an advantage to allow the surgeon to master
implanting a particular type of as:2mbly, it is preferable
if the same or similar anchoring means can be used for a
variety of locations. This advantage results in cost
efficiency of inventory as well as efficiencies with
respect to minimizing the operating time.

3. The hardware must be able to apply and
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oppose considerable stresses and strains. Thus, the
anchor means must be securely fixed to the bone, and the
stabilizer must be securely fixed with regard to the
anchor means. Moreover, it is desirable to hawve the
integrity to resist breaking.

4. The system should be designed for ease of
implantation and removal. Implant hardware is relatively
small and therefore somewhat difficult to manipulate. Any
difficulty with assembly is compounded by the fact that
the assembly occurs during surgery and in a living being.
Therefore, it is critical that the hardware is designed
with the surgeon’s convenience in mind, i.e., to limit the
time reguired and the stress reguired to implant an
assembly. Consequently, a fixation system should be
designed toc the extent possible for easy assembly while
maintaining the option of removal where necessary.

SUMMARY OF THE INVENTION

The present invention relates to a top- loading
rod anchor which has an interlocking sliding member to
close the anchor about the rod. The anchor assembly in
the present invention includes an anchor having a center
slot to allow insertion of the sliding member from the
center. The slot includes a lateral undercut which mates
with the flanges on the sliding member.

Accordingly, it is an object of the present
invention to provide a vertebral anchor means which is
top-leading, but which converts to a two-piece closed
anchor for derotation of the spine. Closed anchor refers
to an anchor which at least substantially partially
includes the rod so that the anchor means will withstand
hoop stresses introduced by manipulating the rod within
the anchor. It i= a further object of the invention to
provide a =liding interconnecting member which cocoperates
an said ancheor seat means by an axially sliding and which
has a positive stop which removably locks said sliding
member into cooperation with said anchor means.
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BRIEF DESCRIFPTION OF DRAWINGS

Figure 1 is an exploded side view of the implant
assembly in accordance with the present invention;

Figure 2 is an exploded front wview of the
implant assembly in accordance with the present invention;

Figure 3 is a cross-section of the assembled
components of Figure 1 taken along line 3-3 of Figure 2:

Figure 4 is a cross-section of the assembled
components taken along line 4-4 of Figure 1;

Figure 5 1is a top view of the sliding
interlocking seat closure member as shown in Figure 1;

Figure & 1is a cross-section of the closure
member taken along line 6-6 of Figure 5;

Figure 7 is a cross-section of the sliding
member taken along line 7-7 of Figure 5; and

Figure 8 is a top plan view of the anchor used
with the implant assembly of Figure 1;

Figure 9 is a side cross-sectional view taken
along line 9-9 of the anchor of Figure 8;

Figure 10 i= a front cross-sectional view taken
along line 10-10 of the anchor of Figure 8: and

Figure 11 is an instrument for the alignment and
implantation of the sliding interconnecting rod closure
member as shown in Figures 1-=4.

DETALILED DESCRIPTION OF THE INVENTION

Figure 1 illustrates an exploded side view of
the spinal implant assembly of the present invention. The
implant assembly 10 comprises a stabilization means, i.e.,
rod 20, and an implant anchor 11. The anchor includes a
seat 12 which is fixed to the spine by fixation means, in
this case, a hook 14. However, the invention could also
be practiced with other fixation means such as a bone
screw. The seat 12 includes a recess 23 which receives
the rod about its longitudinal axis and which is loaded
from the top of the seat. The seat i=s closed by a sliding
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interconnecting closure member 16 which has a s=liding
interlocking engagement with seat member 12, More
specifically, the closure member 16 is dropped inte an
engagement on the rod 20 and slid in a direction along the
rods’ longitudinal axis so as to form an interlecking
engagement with the seat 12. A set screw 18 cooperates
with the closure member to apply a compressive force on
the rod and secure the rod relative to the seat member.

The seat 12 includes a channel 22 which has in
its bottom a rod recess 23 which is contoured to accept
the rod 20. Optionally, the rod recess 23 may include a
surface interface =soc as to increase the compressive
interface between the rod 20 and the seat, such as
interrupted serrations.

The channel 22 includes in its upper portion a
recess 26 which is formed on the inside of a seat shoulder
27. In addition, the flange members 28 which form the
seat shoulder 27 include a slight protuberance 2% which
mates with greoves 30 on the closure member 16 to bias the
closure member 16 into position with regard teo the seat
member 12. The seat member includes a cutouts 43 in the
flange members 28 which enables the sliding closure member
16 to be loaded into the seat 12 from a central position
with a small sliding movement, in contrast to sliding the
closure member along the entire length of the channel 22
from either direction.

The anchor 11 alsc includes a closure member 16
which acts with the seat 12 to present a closed anchor 11
which facilitates the manipulation and specifically, the
derctation of the spine. Since the closure member has a
dove-tailed relationship with the seat member 12 to allow
a sliding interlocking engagement. The =eat member 12 may
be loaded from the top with the rod 20 and subseguently
closed with the closure member 16 so as to fix the rod
relative to the fixation means, but to allow rotation of
the rod about its longitudinal axis. The closure member
16 includes projecting flanges 41 which have include a
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recess 39 on their upper surface, and a sliding shoulder
40 cutward from the recess 39%. The shoulders 40 of the
closure member 16 form a dove-tailed cooperation with the
shoulders 27 of the seat member, which cooperation
inhibits the sliding closure member from being pulled out
of the channel 22 of the seat member 12, and further which
inhibits the sides 53, 54 of the seat member which form
the channel 22 from splaying in response to a rotational
force applied to the rod and cap member, respectively.

The closure member further includes a curved or
arched rod interface surface 37 which mates with the top
surface of the rod 20. The closure member 16 includes a
hele 33 which is threaded with internal threads 34 to
receive a set screw 18 having external threads 1%. Thus,
the set screw 18 can be screwed down relative to the
closure member 16 to form a compressive interface with the
rod 20. It is a further advantage that the set screw 18
includes a bevel 47 having serrations 48 and a countersink
49 to inhibit the stripping of the set screw and seat
threads, as well as improve the compressive grip of the
set screw on the rod 20.

In addition, the =liding member has opposing
cutout sections 42 corresponding teo the cutout section 43
of the seat member to facilitate an intermediate loading
of the =liding closure member 16 relative to the seat 12.
The seat member 12 has multiple grooves 30 which receive
the protuberance 29 of the seat to cause a friction lock
between the closure member and the seat member, which lock
can be overcome by sliding the closure member along the
longitudinal axis of the rod. The closure member has
opposing retaining dimples on its front and rear surface
which facilitate the assembly of the closure member
relative to the seat using an instrument 78 shown in
Figure 8 of the present application. In addition, the set
screw has a hex opening 46 to allow the set screw to be
driven into engagement with the rod 20 using a hex driver.

An instrument 78 is shown for assembly of the

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 257 of 391



WO 95/13755 PCTIUS24/13317

closure member relative to the seat member and includes a
handle 80 an 82 shaft of a length appropriate to allow the
surgecon access to the implant, and a pronged instrument
head 84. The head 84 includes an opening B6 of a size
5 appropriate to receive the closure member 16, which
cpening 86 is defined first and second arms B85. The
first and second arms respectively include a boss 8B and
a spring loaded plunger ball 89. The ball is held in
engagement relative to the closure member 16 by biasing
10 means 90.

While in accordance with the Patent Statutes,
the best mode and preferred embodiment has been set forth,
the scope of the invention is not limited thereto, but
rather by the scope of the attached claims.
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WHAT IS CLATMED IS:

1. A retaining member for use with an elongated
stabilizer for a spine, said holding means comprising:

a seat having a channel, said channel having an
axis in a first direction, =said channel receiving =said
elongated stabilizer so that the longitudinal axis of said
stabilizer is aligned in said first direction, and a
sliding closure member, said closure member having a
sliding cooperation with said seat whereby said closure
member may be slid in the first direction to engage said
seat, and said seat including means to retain said closure
member from disengagement from said channel.

2. A retaining member as set forth in claim 1,
wherein said anchor closure member includes a rod
interface surface which cooperates with less than all of
the circumference of said rod.

3. An member as set forth in eclaim 2, wherein
said closure member has a rod interface surface which
extends through a range of less than about 270 degrees.

4. A member as set forth in claim 1, wherein
said closure member has a dove-tailed cooperation with
said seat.

5. A member as set forth in claim 4, wherein
said seat includes first and second seat mating shoulders
and said dove tail includes first and second mating
shoulder members which mate with the seat mating shoulders
inhibit the splaying of said seat means.

6. A member as set forth in claim 1, wherein
said seat means includes a central opening to allow said
sliding closure means to be engaged with said seat by
loading said closure member through said opening and
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sliding it into a locked engagement.

7. An anchor member as set forth in elaim 1,
wherein said retaining means includes an interlocking
biasing friction fit.

B. An anchor means for use with a stabilizer
rod comprising a seat having a channel, said channel
having a rod receiving recess and being open outwardly of
said recess, said channel including a first sidewall and
a second sidewall, said first and said second sidewalls
terminating in opposing flanges; and

a sliding slide closure member having a red
receiving arch and inecluding flanges which mate with said
seat flanges to form a cleosed rod receiving channel.

= I An anchor means as set forth in claim 8,
wherein said closure member includes a threaded bkore
substantially perpendicular to the longitudinal axis of
said channel and said anchor means further includes at
least one set screw received in said bore.

10. An anchor as set forth in claim 9, wherein
said set screw includes a rod contacting terminus having
a high friction surface.

11. An anchor as set forth in claim 8, wherein
sald mating flanges include means to inhibit splaying of
said first and said second sidewalls.

1z2. An instrument for use with an anchor
member, said anchor member securing an elongated
stabilizer relative to a spine, and said anchor member
having a channel to receive said stabilizer and a sliding
closure means having a sliding cooperation with said seat
means whereby said sliding closure means may be slid in
the direction of the longitudinal axis of said stabilizer
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to engage said seat means, said instrument comprising a
handle portion, a shaft portion, and a head portion, said
head portion receiving said closure means and having a
biased releasable engagement with said closure means.

13. An instrument as set forth in claim 9,
wherein said biased releasable engagement is provided by
a spring loaded bkall plunger.
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Attomey Docket No. JACO23-644273

P VERSION

MEDICAL IMPLANT RECEIVERS HAVING DUAL LEAD IN CLOSURE MATING
THREAD FORMS AND CURVATE EXTENDING INSTRUMENT ENGAGING
GROOVES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0601] The present application is a continuation of LS. Patent Application No. 15/964,502,
filed April 27, 2018, now U.S, Patent No, 10,548 641, which is a continuation of U S. Patent
Application No. 15/469,076, filed March 24, 2017, now U.S. Patent No. 9,956,004, which is a
continuation of U.S§. Patent Application No. 14/566,350, filed December 10, 2014, now U S,
Patent No. 9,636,146, which is a continuation of U.S. Patent Application No. 13/694 849, filed
January 10, 2013, now U5, Patent No. 8,911,479, issued December 16, 2014, which claims the
benefit of U S. Provisional Application No. 61/63 1,746, filed Januvary 10, 2012 and US.
Provisional Application No. 61/634,361, filed February 28, 2012, all of which are incorporated

by reference herein for all purposes.
BACKGROUND OF THE INVENTION

[0002] The present invention is directed to structure for joining together parts of a medical
implant, in particular to closure mechanisms for use with open bone anchors in spinal surgery,

and in some embodiments thereof, for use with spinal bone anchors such as polvaxial screws.

[0003] Bone anchors, such as bone screws and hooks are utilized in many tvpes of spinal
surgery in order to secure various implants to vertebrae along the spinal column for the purpose
of stabilizing and/or adjusting spinal alignment. For example, the most common mechanism for
providing vertebral support is to implant bone screws into certain bones which then in tum
support a rod or are supported by the rod. Although both closed-ended and open-ended bone
anchors are known, open-ended anchors are particularly well suited for connections to
longitudinal connecting members such as hard, soft or deformable rods, dynamic or elastic
connectors and connector arms, because such rods or other connector members do not need to be
passed through a closed bore, but rather can be laid or urged into an open channel within a

receiver or head of such a bone anchor. Generally, the anchors must be inserted into the bone as
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{0046] FIG. 36 is an cnlarged cross-sectional view taken along the line 36-36 of FIG. 32,

(00471 FiG. 37 is an enlareed front clevational view of the receiver and retainer of FIG. 18

of assembly with the retainer.

[0048] FIG. 3% is a front elevational view with portions broken away of the receiver and

retainer, similar to FIG. 37. further showing the retainer and also the compression insert of FIG.

18 in a later stage of assembly. the compression insert shown in side elevation.

[0049]  FIG. 39 is a reduced front elevational view with portions broken away, similar to

FIG. 38, showing the insert in a stage of being rotated into a desired position within the receiver.

[0050] FIG. 40 i1s a reduced front elevational view with portions broken away, similar to

F1G. 39 showing the insert being rotated into the desired position.

[0051] 1G. 4

44, further showing portions of the receiver pressed or crimped toward the insert to prohibit

further rotation of the insert with respect to the receiver.

10052 FIG. 42 is an enlarged and partial. partially exploded front elevational view of the
shank of FIG. 18 and also the receiver, retainer and compression insert of FIG. 18 as assembled

as in FIG. 32, with portions broken away to show the detail thercof. the shank being shown

implanted in a vertebra, shown in phantom, as the shank may be assembled with the recejver

cither before or afier implantation.

[0053] FIG. 43 is a partial front elevational view, similar to FIG. 42, with portions broken

away to show the detail thereof and showing the shank in a stage of assembly with the retainer,

[D054] FIG. 44 is an enlarged partial front elevational view, similar to FIG. 43, with portions

broken away to show the detail thereof and showing the shank in a subsequent stage of assembly

with the retai
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[0055] FIG. 45 is a reduced and partial front clevational view. similar to FIG. 44. with

portions broken away to show the detail thereol wherein the shank is fully assembled with the

retainer.

10056] FIG. 46 is a partial front elevational view, similar to FIG. 45, with portions broken

away to show the detai] thereof and showing the retainer dropped down to a seated position

within the receiver,

{00571 FIG. 47 is an enlarged and partial front elevational view with portions broken away.
1, 46 :

engagement with the shank,

[0D58] FIG. 4% is an enlarged and partial front elevational view with portions broken away of

bled as also shown in FIG. 3.

[0059] FIG. 49 is an enlarged and partial front elevational view with portions broken awav.

similar to F1G. 48 and further showing the closure fully assembled between arms of the receiver.

[D060] FIG. 50 a reduced and partial front elevational view with portions broken away of the

assembly of FIG. 49, but with the rod and closure top thereof removed and replaced with an

alternative deformable rod and an alternative multi-start closure of the invention, the insert

remaining locked against the receiver and thus keeping the shank locked in place during removal

and replacement of the rod and closure top.

[0061] FlG. 531 is a reduced and partial perspective view of the assembly of FIG, 49,

[0062] FIG. 52 15 a partial perspective view, similar to FI1G. 31, but showing the shank

disposed at an cighteen degrce angle (cephalic) with respeet to the receiver,

[0063] FIG. 33 is a partial perspective view, similar to FIG. 52, but showing the shank

disposed at an eighteen degree angle {caudal) with respect to the receiver,

10004 FIG, 34 is a partial perspective view, similar to FIG, 53, but showing the shank

disposed at an eighteen degree angle (lateral) with respect to the receiver.
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[0065] FIG. 55 is a partial perspective view, similar to FIG. 54, but showing the shank

disposed at a fortv-two degree (medial) by eight degree (cephalic) angle with respect to the

receiver.

10066] FIG. 56 is a partial perspective view. similar to FIG. 55, but showing the shank

disposed at a forty-two degree (medial) angle with respect to the receiver,

[0067] FIG. 57 is a partial perspective view, similar to F1G. 56, but showing the shank

disposed at a forty-two deoree (medial) by eight depree (caudal) angle with respect to the

rcoeiver.

[0068] FIG. 58 is an enlarged front elevational view of the assembly of FIG. 37 with portions

broken away to show the detail thereof,

DETAILED DESCRIPTION OF THE INVENTION

[0069]  Ho0LE} As required, detailed embodiments of the present invention are disclosed
herein: however, it 15 to be understood that the disclosed embodiments are merely exemplary of
the invention, which may be embodied in various forms. Therefore, specific structural and
functional details disclosed herein are not to be interpreted as limiting, but merely as a basis for
the claims and as a representative basis for teaching one skilled in the art to variously employ the
present invention in virtually any appropriately detailed structure. It is also noted that any
reference to the words top, bottom, up and down, and the like. in this application refers to the
alignment shown in the various drawings, as well as the nornmal connotations applied to such

devices, and is not intended to restrict positioning of the bone attachment structures in actual use.

[0070] {80291 Furthermore, the terms fead, pitch and start, as such terms are used to describe
helically wound guide and advancement structures, are to be understood as follows: Lead is a
distance along the axis of a closure plug that is covered by one complete rotation (360 degrees)
of the closure plug with respect to a mating open implant. Pitch is the distance from a crest (or
outer point or location} of one guide and advancement structure form to the next. For example in
a single-start thread-form, such as a single start, helically wound v-thread closure plug, lead and
pitch are the same. Single start means that there is only one ridge or helically wound form

wrapped around a cylindrical core, or in the case of the present invention, wrapped around a

L0
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cylindrical closure plug body and thus there is only one start structure or surtace at a base or
forward end of the closure body that initially engages a mating structure on the open implant.
Each time a single start closure rotates one turn {360 degrees), the closure has advanced axially
by a width of one ridge or one helical form. Double-start means that there are two ridges or
forms wrapped around a core body and thus there are two starting surfaces or structures on the
closure plug. Therefore, each time a double-start body rotates one tum (360 degrees), such a
body has advanced axially by a width of two ridges or forms. Multi-start means that there are at

lcast two and may be up to three or more of such ridges or forms wrapped around a core body.

[0071] 6030 With reference to FIGS. [-8 and 18-58, and in particular to £4&-8 FIGS. 8 and

18, the reference number 1 generally represents an open implant in the form of a polyaxial bone

screw apparatus or assembly that includes a shank 4. that further includes a bedy 6 integral with

retainer 12, a compression or pressure insert 14, and a multi-start closure structure or plug 18 of

the invention in the form of a cvlindrical plug having a double start helically wound flange-form.

meredeted-eaplipationebalbthe comporentereloreneedin G0 11 s noted that multi-start
closure embodiments of the invention, such as the closure 18 may be used with a variety of open
implants including. but not limited to a wide variety of polyaxial screws, mono-axial or fixed
serews, hooks and other types of open implants requiring a plug or closure mechanism to fix a
rod or other implant member to a vertebra or other bone, Thus, the assembly | i3 only one

example of how multi-start closures of the invention may be used.

(0072}

heheathwenndHansetonn: The closure structure 18 presses against and captures a longitudinal

connecting member, for example, a rod 21 which in turn engages the compression insert 14 that
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presses against the shank upper portion 8 that is attached to the retaining structure that in turn
presses against an inner surface of the receiver 10, so as to capture and lix the longitudinal
connecting member 21 within the receiver 10 and thus fix the member 21 relative to a vertebra
{not shown). The illustrated receiver 10 and the shank 4 cooperate in such a manner that the
receiver 10 and the shank 4 can be secured at any of a plurality of angles, articulations or
rotational alignments relative to one another and within a selected range of angles both from side
to side and from front to rear, to enable flexible or articulated engagement of the receiver 10 with
the shank 4 until both are locked or fixed relative to each other near the end of an implantation

procedure.

[0073] {832} The illustrated rod 21 is hard, stiff, non-elastic and cylindrical, having an outer
cylindrical surface 22. However, in other embodiments, the rod 21 may be elastic, deformable
and/or of a different cross-sectional geometry, The rod 21 may be made from a variety of metals,
metal alloys and deformable and less compressible plastics, including, but not limited to rods
mtade of elastomeric, polyetheretherketone (PEEK) and other types of materials, such as
polycarbonate urethanes (PCL) and polyethylenes. Furthermore, in liee of a rod. longitudinal
connecting members for use with the assembly | may take a varicty of shapes, and/or may
include a tensioned cord as described in greater detail insheTd6-application-that-isincorporated
breferenee herein,

[0074] 8334 It is noted that the receiver 10 includes puide and advancement structures 168
that are shown as interlocking flange forms described in greater detail in applicant's U.S. Pat. No.
6,726,689, also incorporated by reference herein. Alternately. when the closure structure includes
a different helical torm, the receiver cooperating structures (e.g., 168) must also be of' a
cooperating, mating geometry, such as a square-shaped thread receiving form, a buttress thread
receiving form, a reverse angle thread receiving form or other thread-like or non-thread-like
helically wound discontinuous advancement structure recciving forms for operably guiding
under rotation and advancing a multi-start closure structure downward between the receiver arms
160, as well as eventual terguing torqueing when the closure structure abuts against the rod 21 or

other connecting member.
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[0075] (o824 With particular reference to FIGS. 1-7, the illustrated multi-start closure
structure 18 is a double start closure having a substantially cylindrical plug body 40 having an
axis of rotation that is the same as that of the receiver 10 and including a helically wound guide
and advancement structure in the form of a pair of helically wound forms 42 and 43, each
illustrated as an interlocking flange form that operably joins with mating flange form guide and
advancement structures 168 disposed on the arms of the receiver 10, The form 42 includes a start
surface or structure 46 and the form 43 includes a start surface or structure 47. Each helically
wound form 42 and 43 may take a variety of forms and geometries. including those described in
Applicant's U.S. Pat. No. 6,726,689, which is incorporated by reference herein. It is noted (and
also described in greater detail subsequently hercin) that each of the closure soucture guide and
advancement structures or forms 42 and 43 could alternatively be in the form of a buttress
thread, a square thread, a reverse angle thread, a v-thread or other thread like or non-thread like
helically wound advancement structures, for operably guiding under rotation and advancing the
closure structure downward between the arms of the receive 10 and preferably having such a
nature as to resist splaying of the receiver arms when the closure structure 18 is advanced into
the receiver channel. The specific flange forms 42 and 43 illustrated in FIGS. 1-7, as well as
acceptable alternative locking forms, are desenbed in detail in Applicant’s U.S. Pat. No.
6,726,689, incorporated by reference herein, and thus shall not be discussed further herein. Such
interlocking flange forms are preferred as the added strength provided thereby beneficially
cooperate with and counter any reduction in strength caused by the any reduced profile of the

recetver 10 that may more advantageously engage longitudinal connecting member components.

[0076]  f0835] The illustrated closure structure 18 also includes a top surface 54 with an
internal drive 56 in the form of an aperture that is illustrated as a star-shaped internal drive such
as that sold under the trademark TORX, or may be, for example, a hex drive, or other internal
drives such as slotted, tri-wing, spanner, two or more apertures of various shapes, and the like. A
driving tool (not shown) sized and shaped for engagement with the internal drive 56 is used for
both rotatable engagement and, if needed. disengagement of the closure 18 from the receiver 10

at arms 160, It s also foreseen that the closure structure 18 mav alternatively include a break-off

head designed to allow such a head to break from a base of the closure at a preselected torque,

for example, 70 to 140 inch pounds. Such a closure structure would also include a body surface

having an internal drive to be used for closure removal. A base or bottom surface 58 of the

3
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degree) of the closure between the recetver 10 arms and as many as two to three rotations to be

fully received between implant arms.

for use with a

sriative

[0078] A alt

deformable rod. such as a PEEK rod 21", for example. includes a bottom surface 58" that has a

domed portion 66° with a central nub 68" in lieu of the flat and rimmed surfaces of the closure top

18. Otherwise, the closure top 18" includes a puide and advancement structures 42" and 43°, a top

surface 54" and ap internal dove feature 56' the same or substantially similar to the respective

guide and advancement structures 42 and 43, top surface 54 and internal drive feature 56 of the

closure top 18,

{00797 The shank 4, best illustrated in FIGS. 18 and 42-49, is clongate, with the shank body

6 having a helically wound bone implantable thread 124 (single or dual lead thread form)

extending from near a neck 126 located adjacent to the upper portion or capture structure 8, to a

tip 128 of the body 6 and extending radially outwardly therefrom. During use, the bodv 6

utilizing the thread 124 for gripping and advancement is implanted into the vertebra 17 leading

paragraphs below. The shank 4 has an clongate axis of rotation generally identified by the

reference letter A,

{DORO]

the same or is typically of a slightly reduced radius as compared to an adjacent upper end or top

132 of the bodv 6 where the thread 124 terminates, Further extending axially and outwardly from

the neck 126 is the shank upper portion 8 that provides a connective or capture apparatus

disposed at a distance from the upper end 132 and thus at a distance from the vertebra 17 when

the body 6 is implanted in such vertebra.

[O0811] The shank upper portion 8 is configured for a pivotable connection between the shank

4 (with attached retainer 12) and the receiver 10 prior to fixing of the shank 4 in a desired

position with respect to the receiver 10, The shank upper portion 8 has an puter, convex and

substantially spherical lower surface 134 that extends outwardly and upwardly from the neck 126

and werminates at a substantially planar ledge or shelf 136 that is anpular and disposed

15
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perpendicular to the shank axis A, The spherical lower surface 134 has an outer radius that is the

same or substantially similar to an outer radius of the retainer 12 as will be described in greater

detail below. the surface 134 as well as the retainer 12 outer surface participating in the ball and

socket joint formed by the shank 4 and attached retainer 12 within the partially spherical surface

defining an inner cavity of the receiver 10. Extending upwardly from the ledge 136 isa

cvlindrical surface 138, the surface 138 having a radius that is smaller than the radius of the

lower spherical surface 134, Extending outwardly from the evlindrical surface 138 is another

annular surface or upper ledge 140 that faces toward the ledge 136 and is also substantially

perpendicular to the axis A. As will be discussed in greater detail below, the lower ledge 136,

cylindrical surface {38 and upper ledge 140 cooperate to capture and fix the resilient open

retainer 12 to the shank upper portion 8. prohibiting movement of the retainer 12 along the axis

A once the retainer 12 is located between the ledges 136 and 140. Extending upwardly from the

upper ledege 140 is a evlindrical surface 142 having a radius smaller than the radius of the

spherical surface |34 but larper than the radius of the cylindrical surface 138. Extending

upwardly from the surface 142 is an upper partially spherical or domed surface 144. The
144

fnctional mating with a substantially spherical concave surface of the compression insert 14 that

has the same or substantially similar radius as the surface 144, The radius of the surface 144 is

smaller than the radius of the lower spherical surface 134, Located near or adjacent to the surface

144 is an annular top surface 146, In the illustrated embodiment a bevel 147 extends about the

spherical surface 144 and is located between the spherical surface 144 and the annular planar top

surface 146,

[0082] A counter sunk substantially planar base or seating surface 149 partially defines an

internal drve feature or imprint |50, The illustrated intemal drive feature 150 1s an aperture

formed in the top surface 146 and has a multi-lobular or star-shaped aperture, such as those sold

under the rademark TORX, the aperture designed to receive a tool (not shownjof an Allen

w shank 4. 1t is foreseen that

such an internal tool engagement structure may take a variety of tool-engaging forms and may

include one or more apertures of various shapes, such as a pair of spaced apart apertures or hex

shape, or other geometric shape. The seat or base 149 of the drive feature 130 is disposed

perpendicular to the axis A with the drive feature 150 otherwise being coaxial with the axis A. In

L6
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operation. a driving tool is received in the internal drive feature 150, being seated at the base 149

and engaging the faces of the drive feature 150 for both driving and rotating the shank body 6

into the vertebra 17. either before the shank 4 is attached to the receiver 10 as shown in FI1G. 42

hed to the receiver |

or after the shank 4 is af:

vertebra 17 with the driving tool extending into the receiver 10.

(00831 The shank 4 shown in the drawings is cannulated. having a small central bore 151

extending an entire length of the shank 4 along the axis A. The bore 151 is defined by an inner

cylindrical wall of the shank 4 and has a circular opening at the shank tip 128 and an upper

opening communicating with the internal drive 150 at the surface 149, The bore 151 is coaxial

the vertebra 17.

[0os4] To provide a biologically active interface with the bone, the threaded shank body 6

calcium phosphate: or a roughening. perforation or indentation in the shank surface, such as by

sputtering, sand blasting or acid etching, that allows for bony ingrowth or ongrowth. Certain

metal coatings act as a scaffold for bone ingrowth. Bio-ceramic calcium phosphate coatings
include. but are not limited to: alpha-tri-caleium phosphate and beta-tri-calcivm phosphate
{Cas(POs)r), tetra-caleium phosphate (CagP:0q), amorphous calcium phosphate and
hydroxyapatite (Cay{PO:3(OH});). Coating with hydroxyapatite, for example, is desirable as
hydroxyvapatite is chemically similar to bone with respect to mineral content and has been

identified as being bioactive and thus not only su

part in_bone bonding,

[0ss] With particular reference to FIGS. 18-25, the receiver 10 has a generally U-shaped

appearance with a partially discontinuous substantially cyvlindrical inner profile and a partially

shown in FIG. 18 as being aligned with and the same as the axis of rotation A of the shank 4.
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such orientation being desirable. but not required during assembly of the receiver 10 with the

shank 4. After the receiver 10 is pivotally attached to the shank 4, either before or after the shank

4 is implanted in a vertebra 1 7. the axis B is typically disposed at an angle with respect to the

axis A, as shown, for example, in FIGS, 54-58,

[0086]  The receiver 10 includes a substantially cylindrical base 138 integral with a pair of

opposed upstanding arms 160. A cavity. generally 161. is located within the base 158, The arms

160 form a cradle and define a U-shaped channel 162 with an upper opening, generally 163, and

a U-shaped lower seat 164, the channel 162 having a width for operably snugly receiving the rod

21 between the arms 160, The channel 164 communicates with the base cavity 161. Each of the

embodiment. the guide and advancement structures 168 are cach in the form of a partial helically

wound interlocking flange form configured to mate under rotation with the dual start closure

struciure 18, Thus, unlike single start advancement structures, the helical forms 168 on the

opposing arm surfaces 166 that are configured to mate with the dual start closure top 18 are

reverse or flipped imagzes of one another, the structures 168 on each arm 160 being aliened with

respect to the receiver axis B, so that cach closure structure start and are simultancously enpaged

and captured at each ann 160 at the same fime.

{00E7] The arms 160 further include an opposed pair of vertically extending outer grooves,

gencrally 174, running substantiallv parallel to the receiver axis B that are centrally formed in
puter curved (illustrated as faceted. both curved and planar) surfaces 176, Each groove 174 runs

centrally from the res i st f and terminates ;

aperture 177 extends through the respective arm surface 176 and also through the respective
interior apm surface 166 and is located spaced from the receiver base 15X, Fach groove 174 has

an upper opening partially defined by a pair of opposed surfaces 179 and a substantially planar
outer wall surface 181 extending between the surfaces 179, The planar wall surface 181

terminates at the top arm surface 169 and at a lower surface 182 partially defining the aperture

177. The illustrated opposed surfaces 179 are paralle]l and extend below the lower surface 182,

partially defining the through aperture 177. The opposed surfaces 179 are sized to receive

1
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portions of an clongate tool (not shown) for locking and unlocking the insert 14 with respect to

the receiver as will be deseribed in greater detail below, In some embodiments, the surfaces 179

may be disposed at a slight angle with respect to each other. forming a dovetail-like space for

maintaining a close relationship between an elongate tool (not shown) that enters into the groove

174 at the arm top surface 169 and is slidingly received between the surfaces 179, The surfaces

179 terminate at a lower surface 183 that also partially defines the through aperture 177, The

surface 183 is substantially i the surfaces 179 Thu

aperture 177 located below each of the grooves 174 is substantially the same width as the groove

174 there-above, resulting in the aperture 177 having a substantially rectangular profile. The

through apertures 177 arc sized and shaped for receiving tooling and portions of the compression

insert 14 as will be described in greater detail below,

[00RS] With i [ FIGS, 19,22, 24, and 41, formed in the arm surfaces 176
and located on either side of the through apertures 177 are lateral crimping apertures 186. The

four crimping apertures 186 are substantially circular in profile and do not extend completely

through the respective arms 160, but rather terminate at a location between the arm outer surface

176 and the interior surface 166 to provide a crimping portion or wall 187, The crimping

portions or walls 187 are sized and shaped for pressing or crimping some or all of the wall

material inwardly onto front and rear surfaces of the insert 14 to prohibit rotation and

misalignment of the insert 14 with respect to the receiver 10 as will be described in greater detail

below,

{0089] The receiver 10 is a one-picce or integral structure and is devoid of any spring tabs or

collet=like structures. Preferably the insert and/or receiver are configured with structure for

s the crimp walls 187, but

allowing some up and down movement of the insert with respect to the receiver during the
assembly and implant procedure, Also formed in_cach outer anm surface 176 near the top surface

169 is an undercut tool receivine and engaging eroove 189, Some or all of the apertures and

grooves described herein, including, but not limited to grooves 174, apertures 177, and grooves

189 mav be used for holding the receiver 10 durine assembly with the insert 14, the retainer 12

and the shank 4; dunng the implantation of the shank body & into a vertiebra when the shank is

pre-assembled with the receiver 10; during assembly of the bone anchor assembly 1 with the rod
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21 and the closure structure [ 8: and during lock and release adjustment of inserts according to

the invention with respect to the receiver 10, cither into or out of frictional engagement with the

inner surfaces of the receiver 10 as will be described in greater detail below. It is foreseen that

tool receiving grooves or apertures may be configured in a variety of shapes and sizes and be

disposed at other locations on the receiver arm 160 outer surfaces 176 and/or inner surfaces 166

as well as surfaces defining the base 138,

{0094] Returning to the interior arm surfaces, generally 166, of the receiver arms 160,

located below the discontinuous guide and advancement structure 168 is a discontinuous

cvhindrical surface 190 partially defining a run-out feature for the guide and advancement

adiacent to and below the surface 190 is a discontinuous annular surface or step 192 that in turn

is adjacent o a discontinuous frusto-conical surface 193 that extends from the surface 192

inwardly toward the receiver central axis B. Adjacent the surface 193 is another substantially

cylindrical discontinuous surface 194 that may in some embodiments run frusto-conical either

toward or away from the axis B, depending upon, for example, clearance requirements for the

wop loading of assembly components, such as the retainer and a compression insert or inserts and
also modifying (enlarging or reducing) a thickness for the crimping walls 187. if desired. In the

directed inwardly toward the axis B. The through apertures 177 extend through both the

cvlindrical surfaces 190 and the surfaces 193 and 194, A cylindrical surface 196 is adjacent to

and runs downwardly from the lip 195 towards the base cavity 161, A lower portion of th

cvlindrical surface 196 is continuous and thus pactially defines the base cavity 61, The

cylindrical surface 196 has a diameter smaller than a diameter of the evlindrical surface 190, but

larger than a diameter of the surface 194, The receiver inner anm surfaces 166 mav further

other sl 5 r chamfer

and 196 as desired for ease in assembly of the other top loaded components.

[0091] With particular reference to FIGS. 23-25. the continuous portion of the inner

cylindrical surface 96 terminates at a downwardly sloping, annular ledge surface 197 that
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extends from the surface 196 and runs inwardly toward the recetver axis B. The surface 197

terminates at a substantially evlindrical surface 198, The sucface 198 tenminates at another

annular surface 199 that faces a lower portion of the receiver cavity 161, The surfaces 197, 198,

and 199 form an abutment or ceiling stop for the retainer 12 as will be described in greater detail

below. The ceiling surface 199 runs substantially perpendicular to the axis B. Cut or otherwise

formed into the surfaces 197, 198, and 199 under one of the arms 160 is a curved c-shaped notch,

creating a substanfially cvlindrical surface 200 having a radi reater than a radius of the

surface 198, the opening partially defined by the surface 200 providing clearance within the

assembly L allowing the retainer 12 to move above the surface 197 when the shank 4 and

attached retainer 12 are pivoted at a favored anele, for example, as shown in FIG. 58 and

discussed in more detail below,

[0092]

or stop of a retainer 12 expansion portion or chamber of the inner cavity 161 that is further

defined by a substantially spherical surface 202 that is adjacent to the surface 199, The surface

202 partially defines a recess that is sized and shaped to receive the retainer 12 as it expands
around the shank upper portion 8 as the shank 8 is moved upwardly toward the channel 162

during assembly. Located below and adjacent to the spherical surfiace 202 is another curved

surface 203 extending downwardly and inwardly toward the axis B. The surface 203 is illustrated

as spherical. but in some embodiments the surface may be frusto-conical. The surface 203 is a

retainer is frictionally locked against the surface 203 when downward pressure is placed on the

shank 4 by the insert 14 A evlindrical surface 204 is adjacent the spherical surface 203 and an

outwardly flaring surface 205, illustrated as frusto-conical. spans between the cylindrical surface

204 and a bottom surface 2006 of the receiver 1), The surface 205 communicating with the

bottom surface 206 to define a lower opening, generally 207 into the receiver base inner cavity

161, The cvlindrical surface 204, as well as the frusto-conical surface 203 are sized and shaped

to the shank upper portion 8, so as to form a restrichion to prevent the structure 12 and attached

shank portion 8 from passing through the cavity 161 and out the lower exterior 206 of the

receiver 10 during operation thereof
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{0093} In various embodiments of the invention. a cut-out or aperture made of one or more

notches or curved, cupped or stepped surfaces may be cut into or otherwise formed in a portion

of the base surface 206, as well as in portions of the surfaces 202, 203, 204, and 203, the cupped

or stepped surfaces being tvpically located substantially centrally and directly below one of the

arm 160. Such a cupped or stepped surface or surfaces may be sized and shaped for providing

clearance for an increased angle of articulation between the shank 4 and the receiver 10 a

surfaces, generally 208 is illustrated. In particular. the cut-out portion 208 includes a plurality of

graduated, partially annular surfaces 209 connecting with a plurality of graduated partially planar

and partiallv curved surfaces 210, the surfaces 209 and 210 detining edpes for gripping the shank

4 as shown. for example in FIG. 38, The cut-out 208 s located directly below the cut-out portion

200 that provides clearance for the retainer 12 during such a favored angle pivoting of the shank

4 and attached retainer 12,

[0094] With particular reference to FIGS. 18 and 26-29, the open retainer 12 that operates to

capture the shank upper portion 8 within the receiver 10 has a central axis C that is operationally
the same as the axis A associated with the shank 4 when the shank upper portion 8 and the

retainer |2 are installed within the receiver 10. The retainer 12 is made from a resilient material,

such as a stainless steel or titanium alloy, so that the retainer 12 may be expanded during

assembly as will be described in greater detail below. However, because there is little or no need

2 duri

retainer 12 is designed to be very narrow, advantageously providing substantial or almost full

surface contact between the retainer and the shank upper portion 8 and also between the retainer

and the receiver seating surface 203,

[0095] The retainer 12 has a central channel or hollow through bore. venerally 221, that

passes entirgly through the structure 12 from a top surface 222 to a bottom surface 224 thereof,

The bore 221 is primarily defined by a discontinuous inner cylindrical surface 225 that runs from

the top surface 222 to the bottom surface 224, In some embodiments of the invention, notches or

rooves may be formed in the inner and‘or bottom surfaces to more evenly distribute stress

across the entire retainer during expansion thercot, The retainer 12 further includes an outer

substantially spherical surface 227 running between the top surface 222 and the bottom surface
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224, the surface 227 has an identical or substantially simitlar radius as the recetver seating surface

203 and also the shank lower spherical surface 134, The resilient retainer 12 further includes first

and second end surfaces. 230 and 231 disposed in spaced relation to one another when the

retainer is in a neuiral state, Both end surfaces 230 and 231
perpendicular to the top surface 222 and the bottom surface 224, The embodiment shown in

FIGS. 26-29 illustrates the surfaces 230 and 231 as substantially parallel, however, it is foreseen
t th

that it may esirabl or at a slieht angle to the top and

surfaces.

[0096] With particular reference to FIGS. 18 and 30-36, the locking compression insert 14 is

the bone screw shank upper portion § as well as engaging the receiver 10 in an interference fit

engagement, locking the shank 4 in a desired angular position with respect to the receiver 10 that

remains in such locked position even 1f. for example. a rod and closure top are later removed and

the rod is replaced with another rod or other longitudinal connecting member or member

component, such as a sleeve of a tensioned cord connecting member. Such locked position may

also be refeased by the surgeon if desired with insert engaging tools (not shown). In some

embodiments of the invention, an alternative insert is provided that does not have the receiver
14

includes outer surfaces that are slidingly received along the receiver 10 surfaces defining the

arms 160 and the cavity 161. The locking insert 14 (as well as the non-locking alternative insert

not shown) is preferably made from a solid resilient material, such as a stainless steel or titanium

alloy, so that portions of the insert 14 may be grasped. pinched or pressed, if necessary, and un-

wedged from the receiver 10 with a release tool (not shown).

[0097] The lockin

variety of diameters as well as planar surfaces and chamfers and cut-outs to provide clearance

compression insert 14 includes a bodv 256.with cvlindrical surfaces of a

between the insert 14 and the retainer 12 during various steps of assembly as well as when the

assembly | 1s in a final locked position. The body 256 is integral with a pair of upstanding arms

257, Located between the arms 257, the body 256 has an outer partial eylindrical surface 258,
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non-floppy. but movable, frictional engapement with the shank head 8 or whether the insert 14 is

fillv locked down on the shank head 8. The indicator stripes 273 are conveniently located on the

wing cylindrical surface 270 that is visible when the wings 268 are extending through the

receiver apertures 177,

[0098]  Returning to the inner surfaces of the insert 14, a through bore, generally 2735, is

disposed primarily within and through the body 256 and communicates with a senerally L-

shaped through channel formed by a saddle surface 278 that is substantially defined by the

upstanding arms 257, Near the top surfaces 265, the saddle surface 278 is substantially planar.

The saddlc 278 has a curved lower scat 279 sized and shaped to closely, snugly engage the rod

member. A pair of opposed. inwardly facing prooves or apertures 280 arc located in the saddle

278 beginning near a juncture of the substantially planar upper portion of the saddle 278 and

extending toward the curved lower seat 279, The grooves 280 are sized and shaped to receive

tooling for rotation, locking, unlocking and other manipulation of the insert 14,

[0099] The bore, generally 275, 15 substantially defined at the hody 236 by an inner

cvlindrical surface 282 that communicates with the seat 279 and also communicates with a lower

concave, radiused or otherwise curved portion 284, that in some embodiments may include
shank gripping surfaces or ridges, the surface portion 284 generally having a radius for closely

mating with the surface 144 of the shank upper portion 8. The portion 284 terminates at the base

surtace 264, It is foreseen that the lower shank engaging portion 284 may additionally or

knurled. or the like, for enhancing frictional engagement with the shank upper portion 8. Formed
in_a portion of the surface 284 and in a portion of the bottom surface 264 is a notch 286 sized and

shaped to receive a portion of the retainer 12 when the shank 4 and attached retainer 12 are

pivoted into a favored angle position as shown, for example. in FIG. 58 The notch 286 is located

dircetly bencath one of the arms 257 and has a geometry for recciving a portion of the top 222

and outer spherical surface 227 of the retainer 12 when the shank upper portion 8 is fully locked

into place by the insert surface 284 and the shank 4 is pivoted toward the receiver cut-out 208,
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[0100] The compression insert 14 through bore 275 is sized and shaped to receive a dnving

tool (not shown) therethrough that epgages the shank drive feature 146 when the shank body 6 is

driven into bone with the receiver 10 attached. Also. in some locking embodiments of the

invention, the bore receives a manipulation tool {not shown) used for releasing the nsert 14 fom

a locked position with the receiver 10. the tool pressing down on the shank head 8 and also

gripping the insert 14 at the apertures 280, or with other tool engaging features. Each of the arms
7 an

-

the insert v 2

cte. to provide adequate clearance for inscrting the insert 14 into the receiver and cooperating

with the retainer 12 durine the different assembly steps as will be described in greater detail

below,

for top loading of the compression insert 14 into the receiver opening 163, with the arms 257 of

the insert 14 being Jocated between the receiver arms 160 during insertion of the insert 14 into

the recerver 10 as shown. for example, in FIG. 38, Once the arms 257 of the msert 14 are

generally located beneath the guide and advancement structure 168, the insert 14 is rotated into
place about the receiver axis B with the wings 268 entering the receiver groove formed by the
cylindrical surface 190, the adjacent upper annular surface 191 and the adjacent lower annular
surface 192 until the wings 268 are located in the apertures 177 as will be described in greater

detail below

[0102] With reference to FIGS. 18 and 48.50, the illustrated elonpate rod or longitudinal

connecting member 21 {of which only a portion has been shown) can be any of a variety of

fants utilized in r

having the outer substantially smooth, cylindrical surface 22 of uniform diameter. The rod 21

may be made from a variety of metals, metal alloys and defonnable and less compressible

lastics, including, but not limited to rods made of elastomeric, polvetherctherketone (PEEK

and other tvpes of materials, such as polvearbonate urethanes {PCUS and polvethvlenes,

{0103]

shapes. including but not limited to rods or bars of oval. rectangular or other curved or polvegonal
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cross-section. The shape of the insert 14 may be moditied so as to closely hold the particular

longitudinal connecting member used in the assembly 1. Some embodiments of the asscmbly |

may also be used with a tensioned cord. Such a cord may be made from a variety of materials.

including polvester or other plastic fibers, strands or threads, such as polvethvlene-terephthalate,

Furthermore, the longitudinal connector may be a component of a longer overall dynamic

stabilization connecting member, with cvlindrical or bar-shaped portions sized and shaped for

being received by the compression insert 14 of the receiver having a U-shaped, rectangular- or

other- shaped channel. for closely receiving the longitudinal connecting member. The

longitudinal connecting member may be integral or otherwise fixed to a bendable or damping

component that 1s sized and shaped to be located between adjacent pairs of bone screw

assemblies 1. for example. A damping component or bumper may be attached to the longitudinal

connecting member at one or both sides of the bone serew assembly 1. A rod or bar (or rod or

bar component) of a longitudinal connecting member may be made of a variety of materials
ranging from deformable plastics to hard metals. depending upon the desired application. Thus,
bars and rods of the invention may be made of materials including, but not limited to metal and
d cobalt

chrome; or other suitable matenals, including plastic polyimers such as polyetheretherketone

(PEEK). ultra-high-molecular weight-polvethylene (UHMWP), polvurethanes and composites,

including composites containing carbon fiber, natural or synthetic elastomers such as

polyisoprene {natural rubber), and svithetic polymers, copolvmers, and thermoplastic

clastomers, for example, polyurcthane elastomers such as polyearbonate-urethane elastomers.

[0i04]  Preferably, the receiver 10, the retainer 12 and the compression insert 14 are

assembled at a factory setting that includes tooling for holding, alienment and manipulation of

the component pieces., as well as crimping a portion of the receiver 10 toward the insert 14. In

some circumstances, the shank 4 is also assembled with the receiver 10, the retainer 12 and the

compression insert 14 at the factory. In other instances, it is desirable to first implant the shank 4.
i

insertion point (see, e.g., FIG. 42). In this way, the surgeon may advantageously and more easily

W ¢ addition of the sscmbled receiv ctainer an i} ion i

L%

implant and manipulate the shanks 4, distract or compress the vertebrae with the shanks and work

around the shank upper portions or heads without the cooperating receivers being in the way. In

other instances, it is desirable for the surgical staff to pre-assemble a shank of a desired size
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and/or varicty (e.o.. surface treatment of roughening the upper portion 8 and/or hvdrox vapatite

on the shank 6), with the receiver, retainer and compression insert, Allowing the suroeon to

choose the appropriatelv sized or treated shank 4 advantageously reduces inventory

requirements, thus reducing overall cost.

[0105] Pre-assembly of the receiver 10, retainer 12 and compression insert 14 is shown in

FIGS, 37-41. With particular reference to FIG. 37, first the retainer 12 is inserted into the lower

receiver opening 207, leading with the outer surface 227, the top surface 222 slightly angled to

face upwardly and toward one arm 160 that is located above the stepped, cut-out 208. The

retainer 12 is then moved upwardly and at an angle toward the annular ceiling surface 199

receiver axis B and spaced from the surface 199. Then the retainer 12 is allowed to drop until the

retainer spherical surface 227 is seated on the receiver spherical surface 203 as shown in FIG, 38,

[0106]

with the bottom surface 264 iniually facing the receiver arm top surfaces 169 and the insert arms

257 located between the opposed receiver arms 160, The insert 14 45 then lowered toward the

channel seat 164 until the insert 14 arm upper surfaces 2635 are adjacent the receiver anm inner
surfaces located below the guide and advancement structures 168, Thereafter, the insert 14 is

rotated in a clockwise or counter-clockwise manner about the recciver axis B until the upper arm

surtaces 2635 are directly below the guide and advancement structure 168 of each arm as
|

illustrated in FIG, 40 with the U-sha

channel 162 of the receiver 10. In some embodiments. the insert arms 257 may need to be

eampressed shghtly during rotation to clear inner surfaces of the receiver arms 160 As the insert
268 slidingl

14 is rotated about the axis B, the insert wings, cenerall ; rotate within the circular

groove formed by the receiver surfaces 190, 191, and 192,

portions 187 are pressed inwardly towards the insert 14 and crimping wall material thus enpages
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the insert near front and rear surfaces 266 thereof, specifically at the four surfaces or facets 267

as best shown in FIG. 41, The erimping wall material of the wall 187 pressing against the insert

14 at a total of four locations thereby prohibits the insert 14 from rotating with respect to the

receiver axis B, At this time, there can be some upward and downward movement of the insert

14, but such movement is limited as the upper wall 182 defining the receiver aperture 177 (that is

also the surface 191) stops further upward movement of the insert wings 268, Downward

movement of the insert 14 is

adjacent the cylindrical surface 196. The retainer 12 and the insert 14 are now in a desired

position for shipping as an assembly along with the separate shank 4 and also ready for assembly

with the shank 4 cither at the factory, by surgery staff prior to implantation. or directly upon an

implanted shank 4 as will be described herein,

[0108]

the assembled shank 4. receiver 1{), retainer |2 and compression insert 14, is screwed into a

bone, such as the vertebra 17, by rotation of the shank 4 using a suitable driving tool (not shown})

that operably drives and rotates the shank body 6 by engagement thereof at the internal drive

150, Specifically, the vertebra 17 may be pre-drilled to minimize stressing the bone and have a

guide wire (not shown) inserted therein to provide a euide for the placement and angle of the

shank 4 with respect to the vertebra, A further tap hole may be made using a tap with the guide
wire as a guide. Then, the bone screw shank 4 or the entire assembly 1 is threaded onto the guide

128 and then out of the top opening at the drive feature 150. The shank 4 is then driven into the

vertebra using the wire as a placement euide_ It is foreseen that the shank and other bone screw

arts, the rod 21 {also havinge a central lumen in some em| ) and the closure

top 18 having the central bore 62 can be inserted in a percutaneous or minimally invasive

surgical manner, utilizing guide wires. When the shank 4 is driven into the vertebra 17 without

the remainder of the assembly 1, the shank 4 may either be driven to a desired final location or

in assembly with th

assembled receiver, compression insert and retainer,

[0109] With further reference to FIG. 42, the pre-assembled receiver, insert and retainer are

placed above the shank upper portion 8 until the shank r portion is received within th
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ppening 207, With particular reference to F1GS. 43-45. as the shank upper portion 8 is moved

into the interior 161 of the receiver base, the shank upper portion 8 presses upwardly against the

retainer 12 in the recess partially defined by the spherical surface 202. As the portion 8 continues

1o move ypwardly toward the channel 162, the shank surface 144 forces outward movement of

the retainer 12 towards the surface 202 in the receiver expansion chamber or area as the shank 4

presses the retainer 12 up against the receiver annular ledge surface or ceiling 199, The retainer

12 initiall

cvlindrical surface 142, and finallv snapping or popping into the recessed cyvlindrical surface

138, the surface 225 of the retainer 12 fully contacting and frictionally engaging the cylindrical

surface [38 between the shank lower ledge 136 and the upper ledge 140. At this time. the

retainer 12 is in a neutral or slightlv expanded state, fullv snapped onto the shank upper portion 8

with both the retainer |2 and shank upper portion 8 in pivotal relation with the receiver 0.

(o110 With reference to F1G. 46, the shank 4 and attached retainer 12 are then moved

downwardly into a desired position with the retainer seated on the surface 203, With reference to

FIG. 47, the insert 14 may be pressed downwardly by a tool (not shown) entering at the receiver

grooves 174, for example, and pressing down on the insert wings 268, to result in a frictional

engagement between the insert inner spherical surface 284 and the shank upper domed surface

144 1o an extent that the shank is pivotable with respect to the receiver, but in a non-floppy

manner. The insert 14 remains in such position due to interference fit engagement between the

14 may be pushed into such interference fit by a rod 21 and closure top 18. Typically. tools are

first used to provide the non-floppy arrangement between the insert 14 and the shank head 8,

followed by performing a lockin ement utilizing the rod 21 and closure top 18 as shown

in FIG, 48, In some embodiments, when the receiver 10 is pre-assembled with the shank 4, the

entire assembly | may be implanted after the insert 14 is pressed into non-floppy frictional

engagement with the shank head 8 by inserting the driving tool {not shown) into the receiver and

tion of the v

[0i11]  Agam, with reference to FIG. 48 and also FIG. 49, the rod 21 1s eventually positioned
in an open or percytaneous manner in cooperation with the at least two bone screw assemblies |
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The closure structure 18 is then inserted into and advanced between the arms 160 of each of the

receivers 10, The closure structure 18 is rotated, using a tool engaged with the inner diive 56

until a selected pressure is reached at which point the rod 21 engages the U-shaped seating

surface 278 of the compression insert 14, further pressing the insert spherical surface 284 against

the shank spherical surface 144, pressing the shank upper portion 8 and attached retainer 12 into

locked frictional engagement with the receiver 19, With specific reference to FIGS. 3. 48, and
49 as the multi-start closure structure 18 rotates and moves downwardly into the respective

receiver 10, the rim 60 engages and penetrates the rod surface 22, the closure structure {8

pressing downwardly against and biasing the rod 21 into compressive engagement with the insert

14 that urges the shank upper portion 8 and attached retainer 12 into locking engagement with
the receiver, the retainer 12 spherical surface 227 frictionally abutting the spherical seating

surface 203 of the receiver 10. For example, about 80 to about 120 inch pounds of torgue on the

closure top mav be applied for fixing the bone screw shank 6 with respect to the receiver 10.

an anele with

retainer 12 may also expand slightlv upon locking, providing a full and secure frictional locking

eneacement with the receiver al the surface 203,

with the-at-teast two-bone serew assemblies b {or other oper-implants ) the closure striucture 1845
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[0112]  [ee39% If removal of the rod 21 from any of the bone screw assemblies 1 is necessary,
or if it 15 desired to release the rod 21 at a particular location, disassembly is accomplished by
using the driving tool (not shown) that mates with the intemal drive 56 on the closure structure
18 to rotate and remove such closure structure from the cooperating receiver 10, Disassembly is

then accomplished in reverse order to the procedure described previously herein for assembly.

[0113] With further reference to FIG. 49 and also with reference to FIG. 50, at this time, the

closure top 18 may be loosened or removed and/or the rod 21 mav be adjusted and/or removed

and the frictional engagement between the insert 14 and the receiver 10 at the receiver surface

196 will remain locked in place. advantageously maintaining a locked angular position of the

shank 4 with respect to the receiver |0. Thus. at this time. another rod. such as the deformable

rod 21" and cooperating aliemative multi-start closure top 18" may be loaded onto the already

locked-up assembly to result in an alternative assembly. 1t is noted that the closure drive 56’ may

32

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 301 of 391



21" 1s not unduly pressed or deformed during assembly sinee the polvaxial mechanism is already

locked.

j0114] With reference o FI
the shank 4 mav be pivoted to a plurality of potentially desirable positions with respect to the

receiver 10, followed by locking of the polyvaxial mechanism by fully mating the multi-start

closure top 18 with the receiver 10. For example. different angular or articulated positions of the

shank 4 with respect to the receiver 10 are shown, some making full use of the stepped cut-out

208 and the c-shaped groove forming the surface 200 of the receiver and/or the notch 286 of the

insert 14, For reference, FIG. 51 illustrates a zero degree relationship between the shank 4 and

the receiver 10. In other words, the axis A of the shank is aligned with the axis B of the receiver.

FIG. 52 shows the shank 4 pivoted laterally of the receiver cut-out portion 208 in an eighteen

portion 208 in an eighteen depree caudal relationship. FIG. 54 illustrates the shank 4 being

pivoted with respeet o the receiver 10 at an cighteen deeree lateral relationship. FIG. 55 shows

the shank 4 pivoted toward the receiver cut-out portion 208 at a forty-two desree medial by eight

degree cephalic relationship. FIG. 56 shows the shank 4 pivoted toward the receiver cut-out

portion 208 at a forty-two degree medial relationship. FIGS. 57 and 58 show the shank 4 pivoted

toward the receiver cut-out portion 208 at a forty-two degree medial by cight degree caudal

relationship. F1G. S8 also shows that in such a pivoted relationship between the shank 4 and the

tainer 12

the notch 286 in the insert 14,

[0115] (96464 With reference to FIGS. 9 and 10, an alternative closure top 18 is shown that is
almost identical to the closure top 18. However, the top 18" differs from the top 18 in that the top
18" includes a break-off head 70' that further includes a top surface 72" having tooling notches 73,
an outer faceted driving surface 74, illustrated as having a hex-shaped profile, and an inner bore
76". Otherwise, the closure top 18" includes a body 40, a first helical form 42", a second

helical form 43, a body top surface 54', a body internal drive 56', a base 58', arim 60, a
cannulation bore 62" and a drive base surface 63' that is the same or substantially similar to the
respective body 40, first helical form 42, second helical form 43, body top surface 54, internal

drive 56, base 58, rim 60, cannulation bore 62 and drive base surface 63 previously described
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herein with respect to the closure top 18. The break-off head 70 1s integral with the body 40" at
the body top surface 54'. The inner bore 76' communicates with the inner drive 56" and the
cannulation bore 62'. The break-off head 70" is designed to allow such head 70" to break from the
body 40" at or near the top surface 54' at a preselected torque, for example, 70 to 140 inch
pounds, when a hex-shaped tool (not shown) engages the outer surfaces 74' and drives the
closure structure 18" into the receiver 10 as shown in FIG. 9. The inner drive 56' is used for

disassembly or loosening of the closure 18 from the receiver 10, and re-tightening, if needed.

[0116]  [0e44} With reference to FIG. 11, another alternative multi-start closure top 318 15
shown that is almost identical to the closure top 18 with the exception that the two flange forms
42 and 43 with respective starts 46 and 47 have been replaced with square threads 342 and 343
with respective starts 346 (not shown) and 347, Otherwise, the dual or double start closure top
318 includes a body 340, a body top surface 354, a body internal drive 356, a basc 358, a rim
360°, a cannulation bore 362 and a drive base surface 363 that is the same or substantially similar
to the respective body 40, body top surface 54, intemal drive 56. base 58, rim 60, cannulation
bore 62 and drive base surface 63 previously described herein with respect to the closure top 15,
In FIG. 11, the closure top 318 1s shown partially wound into a polyaxial bone screw receiver
310 having opposed arms 360 with inner surfaces equipped with guide and advancement
structures 368 that are sized and shaped to simultaneously closely receive and mate with the
square threads 342 and 343 of the double closure structure 318, Otherwise, the receiver 310 is
identical or substantially similar to the receiver 10 deseribed-in-detatl-in-the-746-apphication

[0117] 40642 With reference to FIG. 12, an alternative multi-start closure top 418 is shown
that is almost identical to the closure top 18 with the exception that the two flange forms 42 and
43 with respective starts 46 and 47 have been replaced with reverse angle threads 442 and 443
with respective starts 446 (not shown) and 447, Otherwise, the dual or double start closure top
418 includes a body 440, a body top surface 454, a body internal drive 456, a base 458, a rim
4607, a cannulation bore 462 and a drive base surface 463 that is the same or substantially similar
to the respective body 40, body top surface 54, intemal drive 56. base 58, rim 60, cannulation
bore 62 and drive base surfiace 63 previously described herein with respect to the closure top 15,

The closure top 418 is shown partially wound into a polyaxial bone screw receiver 410 having
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opposed arms 460 with inner surtaces equipped with guide and advancement structures 468 that
are sized and shaped to simultancously closely receive and mate with the reverse angle threads

442 and 443 of the double start closure structure 418, Otherwise, the receiver 410 is identical or
substantially similar to the receiver 10 desenbed-n-detntbin-the 746-applicationincorported by

[0118]  {98423] With reference to FIG. 13, another alternative multi-start closure top 51815
shown that 1s almost identical to the closure top 18 with the exception that the two flange forms
42 and 43 with respective starts 46 and 47 have been replaced with v-threads 542 and 543 with
respective starts 546 (not shown) and 547. Otherwise, the dual or double start closure top 518
includes a body 540. a body top surface 554, a body internal drive 556, a basc 558, a rim 560, a
cannulation bore 562 and a drive base surface 563 that is the same or substantially similar to the
respective body 40, body top surface 54, internal drive 56, base 58, rim 60, cannulation bore 62
and drive base surface 63 previously described herein with respect to the closure top 18, The
closure top 518 1s shown partially wound into a polyaxial bone screw receiver 510 having
opposed arms 560 with inner surfaces equipped with guide and advancement structures 568 that
are sized and shaped to simultaneously closely receive and mate with the threads 542 and 543 of

the double start closure structure 518, Otherwise, the receiver 510 is identical or substantially

similar to the receiver 10

dren

[0119]  [e8444 With reference to FIG. 14, another alternative multi-start closure top 618 is
shown that is almost identical to the closure top 18 with the exception that the two flange forms
42 and 43 with respective starts 46 and 47 have been replaced with buttress threads 642 and 643
with respective starts 446 and 447 (not shown). Otherwise, the dual or double start closure top
618 includes a body 644), a body top surface 654, a body internal drive 636, a base 658, a rim
661, a cannulation bore 662 and a drive base surface 663 that is the same or substantially similar
to the respective body 40, body top surface 54, internal drive 56, base 58, rim 60, cannulation
bore 62 and drive base surtface 63 previously described herein with respect to the closure top 18,
The closure top 618 is shown partially wound into a polyaxial bone serew receiver 610 having
opposed arms 660 with mner surfaces equipped with guide and advancement structures 668 that

are sized and shaped to simultaneously closely receive and mate with the buttress threads 642
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and 643 of the double start closure structure 618, Otherwise, the receiver 610 is identical or

substantially similar to the receiver 10 desesibed-in-detail-in-the 746-apphication
sefefenee-faefobh,

[0120]  [oe4s} With reference to FIGS. 15 and 16, an open receiver 710 is illustrated that is
substantially similar to the receiver 10 previously described herein with the exception that the
receiver 710 includes opposed arms 760, each having an integral upstanding break-off extension
T61. Each receiver arm 760 and integral extension 761 has an inner helically wound guide and
advancement structure 768 that is sized and shaped to mate with the flange forms 42 and 43 of
the dual start closure 18 previously described herein. The break-off extensions 761 are initially
integral with the respective arms 760 and are then broken off by a user after the closure 18 has
heen rotatingly advanced along the arm extensions 761 and into the channel located between the
receiver arms 760, In the illustrated embodiment, in addition to an outer groove or notch 770
located at or near a top surface 769 of each of the arms 760 where the extensions 761 break off
from the receiver arms, illustrated mner arm surfiaces include a recess or cut 771, best shown in
FIG. 16, that runs substantially horizontally. Each recess 771 is curved and elongate and
disposed somewhat cross-wise or transverse to the respective flange form 768. For example, with
reference to the arm 760 shown in FIG. 16, the recess 771 cuts into a weakened region, generally
780, where the arm 760 joins with the respective attached adjacent extension 761, the curved and
elongate recess 771 beginning at a lower portion or location 781 of the flange form recess or
segment and terminating at an opposed upper end location of the flange form segment, while
otherwise leaving the flange form 768 intact. Stated in another way, the substantially
horizontally extending recess 771 cuts into both a lead portion and a trailing portion of each of
the flange form segments located near and directly above the opposed arms 760 and substantially
opposite the notch 770, thus further weakening the region where the extension and the arm
attach, without destroying the flange form path, so that the closure 18 is not derailed by the
recess 771 or otherwise prohibited from moving downwardly into the receiver channel formed

between the receiver arms 760,

[0121] (90461 With reference to FIG. 17, the multi-start closure |8 is shown cooperating
with a spinal implant receiver, such as a bone screw receiver 10" and a discrete, detachable guide

tool 801, The elongate guide tool 801, only partially shown in FIG. 17, is typically sized for
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventors: Roger P. Jackson
App. No.:  16/779,304 Con. Mo.: 4759
Filed: 01/31/2020 Art Unit: 3773

Tile: MEDICAL IMPLANT RECEIVERS xamines: David G, Comatook

HAVING DUAL LEAD IN CLOSURE MATING
THREAD FORMS AND CURVATE EXTEMDING
INSTRUMENT ENGAGING GROOVES

REQUEST FOR CORRECTED FILING RECEIPT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

Applicant respectfully requests the issuance of a corrected Filing Receipt in

the above-identified patent application.

On May 29, 2020, Applicant submitted amendments to the title of the
application. In the Office Action dated June 12, 2020, the Examiner acknowledges
the amendment filed. As such, the amendments to the title have been entered, and
issuance of a Corrected Filing Receipt is respectfully requested.

The title should be:

MEDICAL IMPLANT FOP-NOTCGH RECEIVERS HAVING DUAL LEAD IN
CLOSURE MATING THREAD FORMS AND CURVATE EXTENDING INSTRUMENT
ENGAGING GROOVES

Applicant submits herewith a marked-up copy of the Filing Receipt identifying
the correction to be made.
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Attorney Dockel Mo, JACO23-644278

It is believed that there are no fees due in connection with this request. The
Commissioner is hereby authorized to charge any required fees or credit any
overpayment to Deposit Order Account No. 50-1662.

If the Examiner should have any questions, please contact the undersigned
attorney.

Dated: _09/01/2020

Respectfully submitted,

[Christopher M. Sponheimer/

Christopher M .Sponheimer, Reg. No. 64,462
Attorney for Applicant

USPTO Customer No. 24030

Polsinelli PC

900 W. 48" Place, Suite 900
Kansas City, MO 64112
uspt@polsinelli.com

Tel: 720-931-1166

Fax: 816-753-1536
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Attorney Docket No. JAC023-644278
U.S. 16/779,304

Amendments to the Drawings:

Submitted herewith are New Drawing Sheets 1-12 showing new FIGS. 18-58. New
FIGS. 18-58 comrespond to FIGS. B-48, respectively, of priority U.S. Provisional Patent Appln.
MNo. 61/631,746, with minor changes to the labeling of the sectional views to properly correlate
to the changes in the numbering of the figures. No new matter has been added.

T443T647.1
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Attorney Docket No. JAC023-644278
U.S. 16/779,304

REMARKS

This paper is submitted in response to the Office Action mailed on June 12, 2020,
Claims 1-14 were previously pending. By this Amendment, Applicant has amended claims 1-
14, added new claims 15-20, submitted a replacement specification, and added new drawing
sheets 1-12. Support for the amendments, new claims, replacement specification, and new
drawing sheets can be found in the originally filed disclosure and also in priority U.S. Provisional
Patent Appin. Mo. 61/631,746, which has been incorporated by reference. Thus, no new matter
has been added. Accordingly, upon entry of this Amendment, claims 1-20 will be pending.

Beconsideration and withdrawal of the rejections are requested in view of the following remarks.

Objection to the Drawings

The drawings have been objected to because FIGS. 3 and 8 include reference
designator 169, which is not mentioned in the description and claim 12 recites “apertures,”
which is not mentioned in the description and is not identified in the drawings with a reference
designator.

By this amendment, New Drawing Sheets 1-12 have been submitted herewith showing
new FIGS. 18-58. New FIGS. 18-58 correspond to FIGS. 8-48, respectively, of priority U.S.
Provisional Patent Appln. No. 61/631,746, which is expressly incorporated by reference in the
present specification, with minor changes to the labeling of the sectional views to properly
correlate to the changes in the numbering of the figures. Mo new matter has been added.

Applicant respectfully submits that the arm top surface 169 is described in paragraphs
[Q086]. [0087], [008%], and [0106] in the specification as amended, which correspond 1o
paragraphs [0073], [0074], [0076], and [0106], respectively, of the 746 priority application,
which is expressly incorporated by reference in the present specification. In addition, the
aperture 177 is shown in new FIGS. 19, 22, 23, 25, 37, 40, 44, and 58, which correspond to
FIGS. 9,12, 13, 15, 27, 30, 34, and 48, respectively, of the '746 priority application, which is
expressly incorporated by reference in the present specification, and is described in paragraphs
[0087]-[0090], [0087], [0101], and [0107], which correspond to paragraphs [0074]-[0077], [0084],
[0088], and [0094], respectively, of the '746 priority application, which is expressly incorporated
by reference in the present specification.

In view of the foregoing, Applicant respectfully requests entry of the New Drawing
Sheets and withdrawal of the objections to the drawings.
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Objection to the Specification

The specification has been objected to for not providing proper antecedent basis for the
claimed vertical slots and apertures.

Applicant has submitted a substitute specification herewith in which paragraphs [0028)-
[Q0&8], [0078]-[0111], [0113], and [0114] have been added which correspond 1o paragraphs
[0018)-[0058], [0065)-|0098), [0100], and [0101], respectively, of the ‘746 priority application,
which is expressly incorporated by reference in the present specification. Paragraphs [0037)
and [0038] have been deleted due to redundancy since the identical subject matter is found in
new paragraphs [0071], [0105], [0111], and [0113], which correspond to paragraphs [0061],
[0095], [0098], and [0101] of the "746 priority application, which is expressly incorporated by
reference in the present specification. In addition, the specification has been amended to
correct typographical errors and harmonize the numbering of the figures. Mo new matter has
been added.

As discussed above, the amended specification describes the aperture 177. In addition,
the claimed “vertical slots" are supported at least by the vertically extending outer groove 174,
which is shown in new FIGS. 19, 20, 22, 25, 37, 40, and 47, which correspond to FIGS. 8, 10,
12, 15, 27, 30, and 37, respectively, of the 746 priority application, which is expressly
incorporated by reference and described in the specification at paragraphs [0087], [0083], and
[0110], which correspond to paragraphs [0074], [0085], and [0088] of the "746 priority
application, which is expressly incorporated by reference in the present specification.

Applicant respectiully requests entry of the Substitute Specification and withdrawal of the
objections to the specification.

laim Rejections Under S.C.51

Claims 1-9, 13, and 14 have been rejected under pre-AlA 35 U.S.C. § 103(a) as being
unpatentable over U.S. Patent Appln. Publication Mo. 2008/0045953 to Garamszegi in view of
U.S. Patent Appin. Publication No. 2005/0277928 to Boschert. In addition, claims 10-12 have
been rejected under pre-AlA 35 U.S.C. § 103(a) as being unpatentable over Garamszegi, in
view of Boschert, and in further view of U.S. Patent Appin. Publication Mo. 2010/0125302 to
Hammill, SR. et al. Applicant respectfully traverses these rejections for at least the following
reasons.

Applicant respectfully submits that the Office has not established a prima facie case of
obviousness for the pending claims. Establishing a prima facie case of obviousness requires a
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clear explanation with rational underpinnings that demonstrates why a person of ordinary skill in
the art would have found the claimed subject matter obvious. M.P.E.P. § 2142. As part of this
explanation, the obviousness rejection must consider every claim feature. See MP.EP. §
2143.03.

Amended independent claim 1 is directed to a medical implant assembly including, among
other things, a receiver having a first and a second discontinuous helically wound structure on the
first and second interior surfaces of the first and second respective arms. The first and second
discontinuously helically wound structures are configured to engage a first and a second start
structure of a respective first and second continuously helically wound thread form disposed on the
closure. The first and second start structures each have a leading face with a concave surface
portion and a convex surface portion. A rotation of the closure about the axis of rotation between
the first arm and the second arm is configured to cause a simultaneous mating of the first start
structure under the first discontinuous helically wound structure and the second start with the
second discontinuous helically wound structure due to a diametrically timed positioning of the first
and second start structure on the closure. In addition, the receiver also has first and second arm
outer side face surfaces each having a curvate extending groove configured to be engaged by an
instrument. Each groove extends continuously and horizontally to the front and back outer face of
each arm.

Garamszegi discloses a pedicle screw assembly including an anchor 105, fixation element
110, a coupling element 115 (interpreted by the Office as corresponding to the claimed “receiver”),
an upper saddle 325, and a compression nut 410 (the upper saddle 325 and the compression nut
410 are interpreted by the Office as collectively corresponding to the claimed “closure™).
Garamszegi at paras. [0085], [0069]; figs. 3-9. The coupling element 115 includes upwardly
extending projections 310 (interpreted as corresponding to the claimed first and second “arms”)
having threads that mate with a corresponding single helically wound thread form on the
compression nut 410. /d. The outer side surface of each projection 310 has a groove spaced apart
from the front and back face thereof. Seefigs. 2, 3,9, and 11 {figure 11 is reproduced and

annotated below).
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Sid Front/Back Face

/ of Projection 310

Groove

FIG. 11

The Office alleges that Garamszegi discloses a curvate extending groove. Office Action at
5 (citing figs. 4 and 9). Figures 4 and 9 alone do not clearly show the contour of the groove.
However, figures 2, 3, and 11 unambiguously show a flat groove, but not a “curvate extending
groove,” as recited in independent claim 1. Also, because the edges of the groove are spaced
apart from the front and back faces of the projections 310, Garamszegi also fails to disclose "each
groove extending continuously and horizontally to the front and back outer face of each arm,” as

required by independent claim 1.

The Office acknowledges that Garamszegi does not disclose a closure having first and
second continuous helically wound thread forms with their own starts, such that rotation of the
closure causes simultaneous mating of the threads on each arm with the closure. Office Action, at
p. 6. Instead, it alleges that Boschert teaches these features.

Boschert discloses an orthopedic fixation device 10 including a receiver and a setscrew 70.
Boschert al para. [0041]. Boschert states that the threads 72 of the setscrew 70 can be designed
with a double lead to allow the setscrew 70 to start easier than one with a single lead. /d. at para.
[0057]. Howewver, nowhere in Boschert does it show or describe a start structure of its threads 72,
Therefore, Boschert does not teach or suggest a first and a second start structure each “having a
leading face with a concave surface portion and a convex surface portion.” Because Boschert does
not show or describe a first or second start structure, it follows that it also does not teach or suggest
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“a rotation of the closure about the axis of rotation between the first arm and the second arm

configured to cause a simultaneous mating of the first start structure under the first discontinuous

helically wound structure and the second start with the second discontinuous helically wound

structure due to a diametrically timed positioning of the first and second start structures on the

closure,” (emphasis added) as recited in independent claim 1.

In addition, Boschert does not disclose any external grooves on the outer surfaces of the
receiver arms and accordingly does not teach or suggest “the first and second arm outer side face
surfaces each having a curvate extending groove configured to be engaged by an instrument, each
groove extending continuously and horizontally to the front and back outer face of each arm,” as
claimed. The Office does not assert otherwise.

For at least the reasons discussed above, Garamszegi and Boschert fail to teach or suggest
the claimed features of independent claim 1. Hammill fails to cure the deficiencies of Garamszegi
and Boschert as it also fails to disclose the above discussed features of independent claim 1.
Accordingly, Applicant respectfully requests withdrawal of the rejection under 35 U.S.C. § 103(a) of
independent claim 1 and claims 2-14 that depend therefrom.

New Claims

Mew claims 15-20 have been added which ultimately depend from independent claim 1.
Applicant submits that claims 15-20 are allowable for at least the same reasons that
independent claim 1 is allowable.
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CONCLUSION

In view of the foregoing amendments and remarks, Applicant respectfully requests
reconsideration and reexamination of this application, and the timely allowance of the pending

claims.

The Office Action contains characterizations of the claims and the related art with which
Applicant does not necessarily agree. Unless expressly noted otherwise, Applicant declines to
subscribe to any statement or characterization in the Office Action.

If the Examiner believes a telephone conversation might advance prosecution, then the
Examiner is invited to call Applicant's undersigned representative at 303-256-1950.

Please grant any extensions of time required to enter this response and charge any

additional required fees to our Deposit Account No. 50-1662.

Respectfully submitted,

09/01/2020 {Christopher M. Sponheimer/

Date Christopher M. Sponheimer, Reg. No. 64,462
Altorney for Applicant
Tel: 303-256-1950
USPTO Customer No. 24030

POLSINELLI PC

900 West 48th Place, Suite 200
Kansas City, MO 84112
uspt@polsinelli.com

Tel: 720-931-8134

Fax: 816-753-1536
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Amendments to the Claims:

The following listing of claims replaces all prior versions of the claims and all prior
listings or the claim in the present application.

1. (Currently Amended) A medical implant assembly comprising:

a receiver having a longitudinal axis, a first arm, and a second arm, the first [[arm]] and the
second arms each extending in the same direction as the longitudinal axis and having a top side
surface and an outer side face surface;

a channel formed by the first arm and the second arm and opening between a front outer
face adjacent the channel and a back outer face adjacent the channel opposite the front outer face
of the receiver, the channel adapted to receive a longitudinal connecting member, the channel
configured to be closed with a closure having an axis of rotation and a bottom surface configured to
engage the longitudinal connecting member;

a first interior surface of the first arm opposite the outer side face surface thereof;

a second interior surface of the second arm opposite the outer side face surface thereof;

a first discontinuous helically wound structure on the first interior surface of the first arm, the
first discontinuously helically wound structure configured to engage a first start structure of a first
continuously helically wound thread form disposed on the closure, the first start structure having a

leading face with a concave surface portion and a convex surface portion:
a second discontinuous helically wound structure on the second interior surface of the

second arm, the second discontinuous helically wound structure configured to engage a second
start structure of a second continuous helically wound thread form disposed on the closure, [[a]] the

second start structure having a leading face with a concave surface portion and a convex surface

porion, a rotation of the closure aboul the axis of rotation between the first arm and the second arm
configured to cause a simultaneous mating of the first start structure under [[with]] the first
discontinuous helically wound structure and the second start with the second discontinuous

helically wound structure due to a diametrically timed positioning of the first and second start
structures on the closure, the closure configured to be rotationally advanced within the channel until

the bottom surface engages and locks the longitudinal connecting member within the channel; and
the first and second arm outer side face surfaces each having a curvate extending groove

configured to be engaged by an instrument, each groove extending continuously and horizontally to

the front and back outer face of each arm and being localed adjacent the top side surface on each

arm, wherein an entirety of each groove is configured to be located above a top surface of the
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longitudinal connecting member when the longitudinal connecting member is received and locked

in the channel by the closure.

2. (Currently Amended) The medical implant assembly of ¢laim 1, wherein each groove
includes an outer facing surface.

3. (Currently Amended) The medical implant assembly of claim 2, wherein the outer facing
surfaces of the grooves extend in a direction parallel to the longitudinal axis.

4. {Currently Amended) The medical implant assembly of claim 1, wherein each groove
includes a downward facing surface.

5. {Currently Amended) The medical implant assembly of claim 4, wherein the downward
facing surfaces of the grooves are planar.

6. {Currently Amended) The medical implant assembly of claim 5, wherein each downward
facing surface of the grooves are parallel with one another.

7. {Currently Amended) The medical implant assembly of claim 1, wherein each groove
includes an upward facing surface.

8. {Currently Amended) The medical implant assembly of claim 7, wherein the upward facing
surfaces of the grooves are planar.

a. {Currently Amended) The medical implant assembly of claim 8, wherein each upward
facing surface of the grooves are parallel with one another.

10, (Currently Amended) The medical implant assembly of claim 1, wherein each groove is
interrupted by a vertical slot on the respective side face surface.

11.  (Currently Amended) The medical implant assembly of claim 10, wherein each vertical slot
extends to the respective top side surface.

12.  (Currently Amended) The medical implant assembly of claim 10, wherein each vertical slot
includes an aperture in communication with the channel,
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13.  (Currently Amended) The medical implant assembly of claim 1, wherein the first and
second discontinuous helically wound structure comprises one of a reverse angle thread, a square

thread, a buttress thread, or a helical flange form.

14, (Currently Amended) The medical implant assembly of claim 1, wherein the first and
second arm each has a breakoff extension.

15.  (New) The medical implant assembly of claim 1, wherein each outer side face surface has

an outward facing planar surface.

16.  (New) The medical implant assembly of claim 15, wherein the outward facing planar
surface on each arm is recessed and parallel with respect to the longitudinal axis of the receiver
and to each other.

17.  (New) The medical implant assembly of claim 1, further including an insert configured to be
top loaded into the receiver, the insert having first and second opposed upright arms with top
surfaces and lateral protrusions with top surfaces contiguous with the top surfaces on the upright
arms of the insert.

18.  (New) The medical implant assembly of ¢laim 1, wherein the receiver includes a central
bore having a recess into which an insert is configured to be at least partially positioned by being
down loaded into the receiver through the channel.

19.  (New) The medical implant assembly of claim 18, wherein the insert is a retainer configured
to engage a head of a bone attachment shank.

20. (New) The medical implant assembly of claim 1, wherein each of the leading faces on the
first and the second start structures has a concave surface adjacent a root and a convex surface
adjacent a crest of the respective first and second continuous helically wound structures.
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Amendments to the Specification:

Please replace the specification with the attached Clean Substitute Specification. This

specification replaces all prior versions of the specification in the application.
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effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invantion in mambear countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a parson desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
toreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a LS. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concarning Patents™ (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hitp://www.uspto.goviweb/offices/pac/doc/generalindesx. htmil.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the LS. Government website, http/www stopfakes.gov. Part of a Department of Commerce initiative,
this website includes seli-help "toolkits” giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotling at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 L.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICEMSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whather or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unlass an earliar
license has been issued under 37 CFR 5.15({b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14,

This license is to be retained by the licensee and may be used at any time onor after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect lo certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

Mo license under 35 U.S.C. 184 has been granted at this time, if the phrase “IF REQUIRED, FOREIGM FILING
LICENSE GRANTED" DOES MOT appear on this form. Applicant may still petition for a license under 37 CFR 512,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of LS. cities, states,
and regions competing for global investment; and counsels LS. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver sarvices, and grow your business, visit hitp:/www.SelectUSA.gov or call
+1-202-482-6800.
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Attorney Docket Mo. JAC023-644278

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventor(s): Roger P. Jackson

App. No.:  18/779,304 Con. Mo.: 4759
Filed: January 31, 2020 Art Unit: 3773
Title: MEDICAL IMPLANT RECEIVERS Examiner: COMSTOCK, David C

HAVING DUAL LEAD IN CLOSURE
MATING THREAD FORMS AND
CURVATE EXTENDING
INSTRUMENT ENGAGING
GROOVES

SUPPLEMENTAL AMENDMENT AND RESPONSE TO OFFICE ACTION

Via EFS-Web
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

In response to the non-final Office Action dated June 12, 2020, and further to the
Amendment and Response to Office Action dated September 1, 2020, please consider the

following remarks and amend the above-identified application as follows:
Amendments to the Claims begin on page 2; and

Remarks begin on page 5 of this paper.
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REMARKS

This paper is submitted in response to the Office Action dated June 12, 2020, and
further to the Amendment and Response to Office Action dated September 1, 2020. Entry of
the Amendment dated September 1, 2020, is respectfully requested, wherein claims 1-14 were
amended, claims 15-20 were added, a replacement specification was submitted, and new
drawing sheets 1-12 were added. Applicant has further amended claims 1, 10, 11, 13, and 20
heregin. Support for the amendments can be found in the originally filed disclosure and also in
priority U.S. Provisional Patent Appln. No. 61/631,746, which has been incorporated by
reference. Thus, no new matter has been added. Accordingly, upon entry of this Supplemental
Amendment, claims 1-20 will be pending. Reconsideration and withdrawal of the rejections are
requested in view of the following remarks.

For the Examiner's convenience, remarks related to the Office Action dated June 12,
2020, are reproduced below with minor changes to recite the most recently amended claim
language.

Objection to the Drawings

The drawings have been objected to because FIGS. 3 and 8 include reference
designator 169, which is not mentioned in the description and claim 12 recites “apertures,”
which is not mentioned in the description and is not identitied in the drawings with a reference

designator.

Mew Drawing Sheets 1-12 were submitted with the September 1, 2020 Amendment
showing new FIGS. 18-58. New FIGS. 18-58 correspond to FIGS. 8-48, respeclively, of priority
U.S. Provisional Patent Appln. No. 61/631,746, which is expressly incorporated by reference in
the present specification, with minor changes to the labeling of the sectional views to properly
correlate to the changes in the numbering of the figures. No new matter was added.

Applicant respectfully submits that the arm top surface 169 is described in paragraphs
[0088], [0D87], [0083], and [0106] in the specification as amended, which correspond to
paragraphs [0073], [0074], [0076], and [0106], respectively, of the '746 priority application,
which is expressly incorporated by reference in the present specification. In addition, the
aperture 177 is shown in new FIGS. 19, 22, 23, 25, 37, 40, 44, and 58, which correspond to
FIGS. 9,12, 13, 15, 27, 30, 34, and 48, respectively, of the '746 priority application, which is
expressly incorporated by reference in the present specification, and is described in paragraphs
[0087]-[0090], [0097], [0101], and [0107], which correspand to paragraphs [0074]-[0077], [0084],
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[0088], and [0094), respectively, of the '746 priority application, which is expressly incorporated
by reference in the present specification.

In view of the foregoing, Applicant respectiully requests entry of the New Drawing
Sheets and withdrawal of the objections to the drawings.

Objection to the Specification

The specification has been objected to for not providing proper antecedent basis for the

claimed vertical slols and apertures,

Applicant submitted a substitute specification with the September 1, 2020 Amendment in
which paragraphs [0028]-[0068], [0078]-[0111], [0113], and [0114] were added which
correspond to paragraphs [0018]-[0058], [0065]-[0098], [0100], and [0101], respectively, of the
746 priarity application, which is expressly incorporated by reference in the present
specification. Paragraphs [0037] and [0038] were deleted due to redundancy since the identical
subject matter is found in new paragraphs [0071], [0105], [0111], and [0113], which correspond
to paragraphs [0061], [0095], [0098], and [0101] of the "746 priority application, which is
expressly incorporated by reference in the present specification. In addition, the specification
was amended to correct typographical errors and harmonize the numbering of the figures. No
new matter was added.

As discussed above, the amended specification describes the aperture 177. In addition,
the claimed “vertical slots” are supported at least by the vertically extending outer groove 174,
which is shown in new FIGS. 19, 20, 22, 25, 37, 40, and 47, which correspond to FIGS. 9, 10,
12,15, 27, 30, and 37, respectively, of the '746 priority application, which is expressly
incorporated by reference and described in the specification at paragraphs [0087], [0088], and
[0110], which correspond to paragraphs [0074], [0085], and [0088] of the 746 priority

application, which is expressly incorporated by reference in the present specification.

Applicant respectfully requests entry of the Substitute Specification and withdrawal of the
objections to the specification.
Claim Rejections Under 35 U.S.C. § 103

Claims 1-9, 13, and 14 have been rejected under pre-AlA 35 U.S.C. § 103(a) as being
unpatentable over U.5. Patent Applin. Publication No. 2008/0045953 to Garamszegi in view of

U.S. Patent Appln. Publication No. 2005/0277928 to Boschert. In addition, claims 10-12 have
been rejected under pre-AlA 35 U.5.C. § 103(a) as being unpatentable over Garamszegi, in
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view of Boschert, and in further view of U.S. Patent Appin. Publication Na. 2010/0125302 to
Hammill, SR. et al. Applicant respectfully traverses these rejections for at least the following

reasons.

Applicant respectfully submits that the Office has not established a prima facie case of
obviousness for the pending claims. Establishing a prima facie case of obviousness requires a
clear explanation with rational underpinnings that demonstrates why a person of ordinary skill in
the art would have found the claimed subject matter obvious. M.P.E.P. § 2142. As part of this
explanation, the obviousness rejeclion must consider every claim feature. See MP.EP. §
2143.03.

Amended independent claim 1 is directed to a medical implant assembly including, among
other things, a receiver having a first and a second discontinuously helically wound structure on the
first and second interior surfaces of the first and second respective arms. The first and second
discontinuously helically wound structures are configured to engage a first and a second start
structure of a respective first and second continuously helically wound thread form disposed on the
closure. The first and second start structures each have a leading face with a concave surface
portion and a convex surface portion. A rotation of the closure about the axis of rotation between
the first arm and the second arm is configured to cause a simultaneous mating of the first start
structure under the first discontinuously helically wound structure and the second start with the
second discontinuously helically wound structure due to a diametrically timed positioning of the first
and second start structure on the closure. In addition, the receiver also has first and second arm
outer side face surfaces each having a curvate extending groove configured to be engaged by an
instrument. Each groove extends horizontally to at least the front or back outer face surface of
each arm.

Garamszegidiscloses a pedicle screw assembly including an anchor 105, fixation element
110, a coupling element 115 (interpreted by the Office as corresponding to the claimed “receiver”),
an upper saddle 325, and a compression nut 410 (the upper saddle 325 and the compression nut
410 are interpreted by the Office as collectively corresponding to the claimed “closure™).
Garamszegi at paras. [0065], [0069]; figs. 3-9. The coupling element 115 includes upwardly
extending projections 310 (interpreted as corresponding to the claimed first and second “arms”)
having threads that mate with a corresponding single helically wound thread form on the
compression nut 410. /d. The guter side surface of each projection 310 has a groove spaced apart
from the front and back face thereof. Seefigs. 2, 3.9, and 11 {figure 11 is reproduced and
annotated below).

T4685371.1 Fi

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 344 of 391



Attorney Docket No. JAC023-644278
U.S. 16/779,304

Sid Front/Back Face

/ of Projection 310

Groove

FIG. 11

The Office alleges that Garamszegi discloses a curvate extending groove. Office Action at
5 (citing figs. 4 and 9). Figures 4 and 9 alone do not clearly show the contour of the groove.
However, figures 2, 3, and 11 unambiguously show a flat groove, but not a “curvate extending
groove,” as recited in independent claim 1. Also, because the edges of the groove are spaced
apart from the front and back surfaces faces of the projections 310, Garamszegi also fails to
disclose "each groove extending horizontally to at least ane of the front or back outer face surface

of each arm,” as required by independent claim 1.

The Office acknowledges that Garamszegi does not disclose a closure having first and
second continuously helically wound thread forms with their own starts, such that rotation of the
closure causes simultaneous mating of the threads on each arm with the closure. Office Action, at
p. 6. Instead, it alleges that Boschert teaches these features.

Boschert discloses an orthopedic fixation device 10 including a receiver and a setscrew 70.
Boschert al para. [0041]. Boschert states that the threads 72 of the setscrew 70 can be designed
with a double lead to allow the setscrew 70 to start easier than one with a single lead. /d. at para.
[0057]. Howewver, nowhere in Boschert does it show or describe a start structure of its threads 72,
Therefore, Boschert does not teach or suggest a first and a second start structure each “having a
leading face with a concave surface portion and a convex surface portion.” Because Boschert does
not show or describe a first or second start structure, it follows that it also does not teach or suggest
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“a rotation of the closure about the axis of rotation between the first arm and the second arm

configured to cause a simultaneous mating of the first start structure under the first discontinuously

helically wound structure and the second start with the second discontinuously helically wound

structure due to a diametrically timed positioning of the first and second start structures on the

closure,” (emphasis added) as recited in independent claim 1.

In addition, Boschert does not disclose any external grooves on the outer surfaces of the
receiver arms and accordingly does not teach or suggest “the first and second arm outer side face
surfaces each having a curvate extending groove configured to be engaged by an instrument, each
groove extending horizontally to the front or back outer face of each arm,” as claimed. The Office
does not assert otherwise.

For at least the reasons discussed above, Garamszegi and Boschert fail to teach or suggest
the claimed features of independent claim 1. Hammill fails to cure the deficiencies of Garamszegi
and Boschert as it also fails to disclose the above discussed features of independent claim 1.
Accordingly, Applicant respectfully requests withdrawal of the rejection under 35 U.S.C. § 103(a) of
independent claim 1 and claims 2-14 that depend therefrom.

New Claims

Mew claims 15-20 were added which ultimately depend from independent claim 1.
Applicant submits that claims 15-20 are allowable for at least the same reasons that
independent claim 1 is allowable.
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CONCLUSION

In view of the foregoing amendments and remarks, Applicant respectfully requests
reconsideration and reexamination of this application, and the timely allowance of the pending

claims.

The Office Action contains characterizations of the claims and the related art with which
Applicant does not necessarily agree. Unless expressly noted otherwise, Applicant declines to
subscribe to any statement or characterization in the Office Action.

If the Examiner believes a telephone conversation might advance prosecution, then the
Examiner is invited to call Applicant's undersigned representative at 303-256-1950.

Please grant any extensions of time required to enter this response and charge any

additional required fees to our Deposit Account No. 50-1662.

Respectfully submitted,

09/04/2020 {Christopher M. Sponheimer/

Date Christopher M. Sponheimer, Reg. No. 64,462
Altorney for Applicant
Tel: 303-256-1950
USPTO Customer No. 24030

POLSINELLI PC

900 West 48th Place, Suite 200
Kansas City, MO 84112
uspt@polsinelli.com

Tel: 720-931-8134

Fax: 816-753-1536
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Amendments to the Claims:

The following listing of claims replaces all prior versions of the claims and all prior
listings or the claim in the present application.

1. (Currently Amended) A medical implant assembly comprising:

a receiver having a longitudinal axis, a first arm, and a second arm, the first and the second
arms each extending in the same direction as the longitudinal axis and having a fop side surface
and an outer side face surface;

a channel formed by the first arm and the second arm and opening between a front outer
face surface adjacent the channel and a back outer face surface adjacent the channel opposite the

front outer face surface of the receiver, the channel adapted to receive a longitudinal connecting
member, the channel configured to be closed with a closure having an axis of rotation and-a-betiem

a first interior surface of the first arm opposite the outer side face surface thereof;

a second interior surface of the second arm opposite the outer side face surface thereof;

a first diseentinueus discontinuously helically wound structure on the first interior surface of
the first arm, the first discontinuously helically wound structure configured to engage a first start
structure of a first continuously helically wound thread form disposed on the closure, the first start
structure having a leading face with a concave surface portion and a convex surface portion;

a second discontinuous discontinuously helically wound structure on the second interior
surface of the second arm, the second dissertinews discontinuously helically wound structure
configured to engage a second start structure of a second sentireeus conlinuously helically wound
thread form disposed on the closure, the second start structure having a leading face with a
concave surface portion and a convex surface portion, a rotation of the closure about the axis of
rotation between the first arm and the second arm configured to cause a simultaneous mating of
the first start structure under the first discentineaus discontinuously helically wound structure and
the second start structure with the second diseertiruews discontinuously helically wound structure
due to a diametrically timed positioning of the first and second start structures on the closure, the
closure configured to be rotationally advanced within the channel until the boltom surface engages
and locks the longitudinal connecting member within the channel; and

the first and second arm outer side face surfaces each having a curvate extending groove
configured to be engaged by an instrument, each groove extending eentinsoushand horizontally to

at least one of the the front [[and]] or back outer face surface of each arm and being located
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adjacent the top side surface on each arm, wherein an entirety of each groove is configured to be
located above a top surface of the longitudinal connecting member when the longitudinal

connecting member is received and locked in the channel by the closure.

2. {Previously Presented) The medical implant assembly of claim 1, wherein each groove

includes an outer facing surface.

3. (Previously Presented) The medical implant assembly of claim 2, wherein the outer facing
surfaces of the grooves extend in a direction parallel to the longitudinal axis.

4, (Previously Presented) The medical implant assembly of claim 1, wherein each groove
includes a downward facing surface.

5. {Previously Presented) The medical implant assembly of claim 4, wherein the downward
facing surfaces of the grooves are planar.

6. (Previously Presented) The medical implant assembly of claim 5, wherein each downward
facing surface of the grooves are parallel with one another.

7. (Previously Presented) The medical implant assembly of claim 1, wherein each groove
includes an upward facing surface.

8. (Previously Presented) The medical implant assembly of claim 7, wherein the upward
facing surfaces of the grooves are planar.

Q, (Previously Presented) The medical implant assembly of claim 8, wherein each upward
facing surface of the grooves are parallel with one another.

10.  {Currently Amended) The medical implant assembly of claim 1, wherein eash-greeve-is
interrupled-by a vertical slot gxtends between the groove on the respective outer side face surface.

11.  (Currently Amended) The medical implant assembly of claim 10, wherein each vertical slot
extends to the respective top side surface of each arm.

12. {Previously Presented) The medical implant assembly of claim 10, wherein each vertical
slot includes an aperture in communication with the channel.
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13.  {Currently Amended) The medical implant assembly of claim 1, wherein the first and
second discontinuous discontinuously helically wound structure comprises one of a reverse angle

thread, a square thread, a buttress thread, or a helical flange form.

14, (Previously Presented) The medical implant assembly of claim 1, wherein the first and
second arm each has a breakoff extension.

15.  (Previously Presented) The medical implant assembly of claim 1, wherein each outer side

face surface has an outward facing planar surface,

16. (Previously Presented) The medical implant assembly of claim 15, wherein the outward
facing planar surface on each arm is recessed and parallel with respect to the longitudinal axis of
the receiver and to each other.

17, (Previously Presented) The medical implant assembly of claim 1, further including an insert
configured to be top loaded into the receiver, the insert having first and second opposed upright
arms with top surfaces and lateral protrusions with top surfaces contiguous with the top surfaces on
the upright arms of the insert.

18.  (Previously Presented) The medical implant assembly of claim 1, wherein the receiver
includes a central bore having a recess into which an insert is configured to be at least partially
positioned by being down loaded into the receiver through the channel.

19.  (Previously Presented) The medical implant assembly of claim 18, wherein the insertis a
retainer configured to engage a head of a bone attachment shank.

20.  (Currently Amended) The medical implant assembly of claim 1, wherein each of the leading
faces on the first and the second start structures has a concave surface adjacent a rootand a
convex surface adjacent a crest of the respective first and second eenrtirueus continuously helically
wound structures.

T4685371.1 4

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 350 of 391



Uxsirtep States Patent axp TrapeMark OrFICE

UNITEDR STATES DEPARTMENT OF COMMERUCE
United States Patent and Trademark Ofice
Addres: COMMISSIONER FOR PATENTS

PO Bos 1450

Alesandna, YVisguma 123031450

. il i

NOTICE OF ALLOWANCE AND FEE(S) DUE

240130 7580 U1 T I ERAMITEE: I
ml.SINELLI P{" COMSTOCK, DAV C
Q0 WEST 45TH PLACE
SUITE 900 ] ART UNIT I PAPER NUMBER I
EANSAS CITY, MO 64112-1895 1773

DATE MAILED:; (5] 772020

APPLICATION MO FILING DATE FIRST NAMED INVENTTIR 1 ATTORMEY DNCKET MOk I CONFIRMATION N0, I

L6779, 304 BL312020 Roger P. Jackson JACO 3644278 4759

TITLE OF INVENTION: MEDICAL IMPLANT BECEIVERS HAVING DUAL LEAD [N CLOSURE MATING THREAD FORMS AND CURVATE
EXTEXINNG INSTRUMENT ENGAGING GROOVES

I AFPLE. TYPE I ENTITY STATUS I IS5UE FEE IUE l FUBLICATION FEE DUE | PREY. PAID IS5UE FEE TOTAL FEE(S) DUE DATE DUE I

nenprovisional UNDISCOUNTEDR S1000 SO0 S0.00 51000 L2 72020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308,

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. 1IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID [N
THIS APPLICATION (AS SIHHOWN ARBOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above,

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
“"Change in Entity Status (from stams indicated above)”,

For purposes of this notice, small entity fees are 112 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USFTOY with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

[11. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised mw the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec, 12, 1950,
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page | of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable feeis), by mail or fax. or via EFS-Web.

By mail, send to:  Mail Stop ISSUE FEE By fax, send o (5T1)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexamdria, Virginia 223131450

INSTRUCTIONS: This form shoubd be used for transmitting the 1ISSUE FEE and PUBLICATION FEE (if reguiresd ). Blacks. | through 5 should be completed where appropriste. All
fusther correspondence including the Palent, advance osders and sodification of maimenance fees will be mailed 1o the currenl correspondence address as indicated unless cosmected
below or directed otherwise in Block 1. by (a) specifying a new comespondence address: andlor (b indicating a separate "FEE ADIDRESS® for mainenance fee potifications,
MNole; A certificale of muiling can only be used for domestic m:i]ln.p of Uhe
Feels) Transminal, This certilicate canm be used for any other accompanying
papers, Each additional paper, such as an assignment or formal drawing, must
have its own cemificale of mailing or ransmisswn.

CURRENT OCRRESPONIDNNOE ADDESS {Mote: Use ok | for sy change of sddoess)

24050 750 051 712020 Certificate of Mailing or Tramsmission
. z I hereby cenify that this Feels) Transenital is being deposited with the United
qu]HhLLl\ P{: . States Poual Service with suflecient postage for fma class mail in an envelope
OO0 WEST 48TH PLACE addressed 10 the Mail Siop ISSUE FEE address above. or being transmibied wo
SUITE 900 the USPTO via EF5-Web or by facsimile to (5711 273-2885, on the date below,
KANSAS CITY, MO 64112-1895 AT e
ISipmatare
[T
APPLICATION NOU FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET MO I CONFIRMATION R0, I
165779, 304 B1/30/2020 Roger P. Jackson JACO2 3624278 4759
IT.I'I E l]\I i‘h"- r AN FIU\ MI"H[{ A.I [\'Ii‘l_.fl.'\"l‘ RECEIVERS HAVING DUAL LEAD IN CLOSURE MATING THREAD FORMS AND CURVATE
] BOOVES
APFPLE. TYPE ENTITY STATUS | IS5UE FEE M/E I PUBLICATION FEE TUE F PREY. PAID IS5UE FEE TOTAL FEE(S) DUE DATE DUE I
nonprovisienal UNSCOUNTEDR S1000 S0 S0.00 S1000 L2 IT2020
EXAMINER [ ART UNIT l CLASS-5UBCLASS ]
COMSTOCK, DAVIDC 3773 G06-2TR00N0

1. Change ol comespondence address or indication of “Fee Address™ (37 2. Far pranting on the palemt ront page. Lst
CFPR 1.363). {1} The names of up o 3 registersd patent altomeys ,
(R, all vely,
- Change of somespondence sddress (or Change of Correspondence :"J-I.ﬁ::anw ul'L:Ti:lthE I%rm (having as a member a
Address form PTOSE122) attached. registered atomey or agent) and the names of up 1o
2 registered pate s or agents, If i
[ *Fec Address* indication {or *Fee Address® Indication form PTO/ ,iﬁﬁ'fﬁf;aﬁ'ﬂ?ﬁ;:‘.ﬁjf st b ksst
SHA4T: Rev (03=-08 or more receat) attached. Use of @ Cosiomer
Mumber is reguired. _ _ .
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED OX THE PATENT (prim o type)

PLEASE MOTE: Unless an assignee is idetified below, no assignee data will appear on the patent, 10 an assigee is identi fed below, the document must have been previowsly
recorded. or filed for recordation, as set forth i 37 CFR 3.11 and 37 CFR 3. 81(a). Compleuon of this form is XOT a substiee for filing an assignment

(A NAME OF ASSIGNEE () RESIDENCE: (CITY and STATE OR COUNTRY)

i

Please check the appropriaie assignee category or categorics (will not be primted on the patent) : < Individual ' Corporation or other private groug endity L Government

i Fees submmanted: (issue Fee APublication Fee i requared b D advance Order - of Copies

4b, Methad of Payment: {Please first reapply any previousty paid fee shown above)
J Electronic Payment via EFS-Weh < Enclosed check J Non-electronic payment by credit card (Atach form PTO-2038)
- The Diirector is heneby authorized to charge the required feedsh any deficiency. or cradit any overpavment to Deposit Account No.

5, Uhange in Entily Sttas {from stats indicated above)

MNOTE: Abscat a valid cenification of Micro Entity Status (see forms FTO/SEB/NSA and 15B), issue
e payvmend i the micmn l,nllh- arount will nod be 1..:.1[51..::] al the: risk of application shandonment,
NOTE: If the application was previously under micro entity status, checking this box will be taken
to b @ mostilication of loss of entithement to micro entily stfus

MOTE: Checking this box will be taken o be a notification of loss of emitlement o small or micro
enlily stalus, as applicable.

MOTE: This form musi be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and cemtifications.

a Applicant certifying mecro entity statos, See 37 CFR 1.20
M| Applicant asserting small entity stares. See 37 CFR 1.27

3 Applicant changing to regular undiscounted lee status.

Authorired Signaure Drane
Typed or printed namse Registration No.
Page 2ol 3
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Uxsirtep States Patent axp TrapeMark OrFICE

UNITED STATES DEPARTMENT OF COMMERUE
United Stales Patent and Trademark Ofice
Addresc COMMISSIONER FOR PATENTS

PO Bos 1450
Alesandna, YVisguma 123031450
woww b giry
I APPLICATION N3 I FILING DATE FIRST NAMED [NVENTOR i ATTORNEY DOCKET N0, | CONFIRMATION N0, |
167 79,504 /312020 Roger . Jackson JACOZR-6442T8 4759
24000 7560 001 712020 1 ki I
POLSINE-LLI P{" COMSTOCK, DAVIDC
Q00 WEST 48TH PLACE
SUITE 900 | ART UNIT | parrsosser |
KANSAS CITY, MO 64112-1895 ¥113

DATE MAILED: 09/ 77020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
{Applications filed on or alter May 29, 2000}

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1{h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent lerm adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (371)-272-7702. Questions relating 1o issue and publication fee paymenis should be
direeted to the Customer Service Center of the OfTice of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to oblain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and {ii) requires the agency to inform
the public about the OMEB Control Number's legal significance in accordance with 5 CFR 1320.5(h).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is 1o file (and by the USPTO 0 process) an application. Confidentiality is
governed by 35 US.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form 1o the USPTO. Time will vary depending upon
the individual case. Any commenis on the amount of time you require to complete this form andfor suggestions
for reducing this burden, should be sent (o the Chiel Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.0. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Actof 1995, no persons are required to respond 1o a collection
of information unless it displays a valid OMB control number,

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93.-579) requires that you be given certain information in connection with your
submission of the attached form related 1o a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.5.C. 2(h)
(23 (2) Turnishing of the information solicied = voluntary; and (3) the principal purpose for wiich the information
is used by the ULS. Patent and Trademark Office is to process andfor examine your submission related to a patent
application or patent. I vou do not furmish the requested information, the ULS, Patent and Trademark Office may not
be able to process andfor examine your submission, which may result in termination of proceedings or abandonmaent
of the application or expiration of the patent,

The information provided by you in this form will be subject to the following routine uses:

I. The information on this form will be reated conlidentially to the extent allowed under the Freedom of
Information Act (5 ULS.C. 552) and the Privacy Act (5 U.5.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed. as a routine use, in the course of presenting evidence

to @ court, magistrate, or administrative tribunal, including disclosures (o opposing counsel in the course of

seltlement negotiations.

3. A record in this system of records may be disclosed, as a routine vse, 1o a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, 10 a contractor of the Agency having
need for the information in order to perform a contract, Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a{m).

5. A record related to an International Application filed under the Patent Cooperation Trealy i this system of
records may be disclosed, as a routine use, (o the International Bureau of the World Intellectual Propeny
Organization, pursuant 1o the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, o another federal agency for purposcs of
MNational Security review (35 U.5.C. 181)and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

]

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or histher designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.5.C.
2904 and 2906, Such disclosure shall be made in accordance with the GSA regulations goverming inspection
of records for this purpose. and any other relevant (i.e.. GSA or Commerce) directive. Such disclosure shall
nol be used 1o make determinations about individuals,

& A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant (o 35 U.5.C, 151, Further, a record
may be disclosed. subject o the imitations of 37 CFR 1,14, as a routine use, (o the public if the record was fled
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a romtine use, to a Federal, State, or local law
enforcement agency. it the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. o 16/779,304 Jackson el al.
Notice of Allowability Examiner Art Unit AlA [FITF) Status
DAVID C COMETOCHK 773 MNo

= The MAILING DATE of this communication appears on the cover sheef with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Motice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
MNOTICE OF ALLOWABILITY 15 NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1,313 and MPEP 1308.

1.5 This communication is responsive to amendment filed 01 September 2020,
[ A declaration{s)affidavit(s) under 37 CFR 1.130{b) was/were filed on ;

2 [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated Into this action.

3.1 The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For mare information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or {f).
Certified copies:
a) Cail b) O Some e} [(J Mone of the:
1. [ Certified copies of the prierity documents have been received.
2. [] Certified coples of the prierity documents have been received in Application No. o

3. [ Coples of the cenified copias of the priority documents have been received in this national stage application from the
Intarnational Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDOMMERNT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5[] CORRECTED DRAWINGS (as "replacement sheets”) must be submitted,

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date :

Identitying indicla such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the frent (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.] DEPOSIT OF andior INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitied. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0 Notice of References Cited (PTO-892) §. [J Examiner's Amendment/Commant
2. Information Disclosure Statements (PTO/SBID8),
Paper Mo./Mail Date 01 SEPT 2020.

3.[] Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material ;

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

DAVID C COMSTOCK/ I[EDUARDO C ROBERT/
Examiner, Art Unit 3773 Supervisory Patent Examiner, Art Unit 3773

6. (] Examiner's Statement of Reasons for Allowance

L5, Patert and Tracomark Ofios

PTOL-37 (Rev. 08-13) Natice of Allowability Part of Paper No/Mail Date 202009034,
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/779,304 Jackson et al.
DAVID C COMSTOCHK, 3773

CPC - Searched”®
Symbol Date Examiner
AG1B1TI7035,7032 863 84 8665 8685 06/08/2020 1DCr
AB1B2090/037 06/08/2020 1DCf
AB1B2017/8655 06/08/2020 1DCr
Search updated 09/03/2020 IDC/
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
606 265,266,270,273,275,315 06/0872020 DC/
Search DC/
updated 09/03/2020

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Text search—see EAST search history 06/08/2020 DC/
Inventor name search--see EAST search history 06/08/2020 1DCI
EAST text search updated--see EAST search history printout 09/03/2020 1DC!

CPC search text limited excepl as indicated on EAST search history | 09/03/2020 /DCY
PLUS search—See EAST PLUS search resulis 08/03/2020 iDC/

/DAVID C COMSTOCK!
Examiner, Art Unit 3773

U5, Palent and Trademark Office

Page1of2

Part o Paper M. 20200
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 16/779,304 Jackson et al.

DAVID C COMSTOCHK 3773
Interference Search
US Class/CPC -
Symbol US Subclass/CPC Group Date Examiner
See EAST MFA,
interference 09/03/2020 oCt
search history

DAVID C COMSTOCK!
Exarminer, Art Unit 3773

U5, Palent and Trademark Office

Page2of 2
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Application/Control No. AuplicatisMPaant thitar Resammnaion
Index of Claims 16/779.304

HURHm

v Rejected - | Cancelled N | Non-Elected A Appeal

Jackson et al.

““ Examinar Art Unit

DAVID C COMSTOCK arTi

Allowed

Restricted | | Interference O | Objected

o

CLAIMS
Claims renumbered In the same order as presented by applicant [ cPa O 1D O R.1.47

CLAIM DATE
Final | Original | 06/08/2020 | 09032020

Wymfmfmgmpmgmn

e R L L L L L L L L e L

—
=]
Mg pamfugm

LS. Patentd and Trademark Office Par of Pager No.: 202000034
Page1oft
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |.sm779 304 I atal
Imm”l‘l“ml“ W H” H i .
DAVID C COMSTOCK 3773
CPC
Symbol Type Version
AE1B il 17 i ] 7035 F 2013-01-01
AB1B 4 17 L] 7032 1 2013-01-01
AB1E £ 17 ! | 8665 | 2013-01-01
AB1B i 17 | 863 | 2013-01-01
AB1B i ] 17 | B6BS I 2013-01-01
AB1B i 2000 a] oar A 2016-02-01
AB1B £ 2017 1| a6ss A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

|/

DAVID C COMSTOCKS
Examiner, Art Unit 3773

04 September 2020

Total Claims Allowed:

| Assistant Examiner) (Date) 20

/EDUARDO C ROBERT/ 08 September 2020

Supervisory Patent Examiner, Art Unit 3773 2 0.G, Print Claim(s) | ©.G. Print Figure
(Primary Examiner) {Date) 1 19

LS. Patent and Trademark Otfice

Page1ofd

Part of Papar Mo.: 202009034
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |.sm779 304 I atal
”“m “m W HH i .
DAVID C COMSTOCK 3773

INTERNATIONAL CLASSIFICATION

CLAIMED

AG1B e | ]

HON-CLAIMED

[ /] L 2]
US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
806 278
CROSS REFEREMCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

DAVID C COMSTOCK/ 04 September 2020
Examiner, Art Unit 3773 Total Claims Allowed:
| Assistant Examiner) {Date) 20
/EDUARDO C ROBERT/ 08 September 2020 : - o
Supervisory Patent Examiner, Art Unit 3773 0O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner} { Date) L 19

LS. Patent and Trademark Otfice

Page 2of3

Part of Papar Mo.: 202009034

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002

Page 360 of 391




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/779,304 Jackson et al.
DAVID C COMSTOCK 3773
Claims renumbered in the same order as presented by applicant [ CPA (O T.D. [O R.1.47
|CLAIMS
|Final |Griginal|Final [Original|Final |Original|Final |Original|Final |Original|Final |Griginal|Final |Original|Final |Griginal
1 10 19
2 11 20
a 12
4 13
5 14
B 15
7 16
] 17
] 18

DAVID C COMSTOCKS
Examiner, Art Unit 3773

04 September 2020

Total Claims Allowed:

| Assistant Examiner) {Date) 20

/EDUARDO C ROBERT/ 08 September 2020

Supervisory Patent Examiner, Art Unit 3773 2 0.G, Print Claim(s) | ©.G. Print Figure
(Primary Examiner) {Date) 1 19

LS. Patent and Trademark Otfice

Page 3ofd
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R HIGHLIGHTED COLLECTIONS HAVE BEEM REVIEWED***

EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query DBs Default Plurals Time
# Operator Stamp
A (o06/265,266,270,273,275,315).CCLS. us- OR OFF 2020/09/03

PGPUB; 14:56
USPAT;
USOCR
L2 11,161 AB1B17/7035,7032,863,84,8665,8685.cpc. us- OR ON 2020/06/03
AB1B2090/037.cpc. AB1B2017/8655.cpc. PGPUB; 14:56
USPAT;
USOCR
SRR ("0000002° | "0447775" | "1300275" | us- OR ON 2020/09/03
"20010047208" | "20020035366" | PGPUB; 14:59
"20020120272" | 20020133154 | USPAT

"20020143341" | "20020173791" |
"20030014054" | “20030023243" |
"20030100904" | "20030114852" |
"20030125741" | “20030149431" |
"20030153913" | "20030158552" |
"20030187433" | "20030199873" |
"20040039383" | "20040049196" |
"20040138660" | "20040138662" |
"20040143265" | "20040147929" |
"20040153068" | "20040167524" |
"20040167525" | "20040172032" |
"20040176766" | "20040186474" |
"20040260283" | "20050000348" |
"20050131421" | "20050182410" |
"20050216003" | “20050283157" |
"20060009773" | "20060036244" |
"20060079893" | “20060083603" |
"20060089643" | “20060155278" |
"20070043357" | “20070093827" |
"20070123862" | "20070123867" |
"20070208344" | “20070219554" |
"20070260246" | "20070270832" |
"20080039848" | "20080071277" |
"20080086131" | “20080097457" |
"20080167689" | “20080215100" |
"20080249576" | "20080269809" |
"20080292429" | “20090093844" |
"20090138052" | “20100057126" |
"20100174319" | "20110270321" |
"20130013003" | "20140052187" |
"20140081334" | "20140142633" | "2244046" |
"2631635" | "2833325" | "2927332" |
"3419058" | "3664440" | "3963304" |
"3063322" | "3977221" | "3990671" |

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 362 of 391



"4141752" | "4199216" | "4210374" |
"4304424" | "4472005" | "4492500" |
"4528874" | "4538947" | "4600225" |
"4627759" | "4720082" | "4764068" |
"5005562" | "5009539" | "5024213" |
"5025676" | "5048155" | "5067955" |
"5073074" | "5092635" | "5129388" |
"5129900" | "5171279" | "5201678" |
“5217497" | "5234430" | "5244323" |
"5257993" | "5334203" | "5366330" |
"5431651" | "5443467" | "5474555" |
"5476464" | "5487744" | “5496321" |
"5520454" | "5533912" | "5605458" |
"5607304" | "5628740" | "5662650" |
"5667508" | "5669911" | "5672176" |
"5697929" | "5727314" | "5733286" |
"5752057" | "5776134" | "5782833" |
"5797911" | "5848913" | “5870934" |
"5879350" | "5882350" | "5885286" |
"5041885" | "5954725" | "5961517" |
"5964760" | "6004349" | “6006930" |
"6010502" | "6010503" | "6053917" |
"6056753" | "6059786" | "6063090" |
"e074147" | "6074391" | "6076437" |
"6077262" | "6077267" | "6102913" |
"6110172" | "6113601" | "6135321" |
"6146383" | "6158996" | "6179841" |
"6193719" | "6209575" | "6224596" |
"6224508" | "6248105" | "6254146" |
"6261288" | "6280442" | "6296642" |
"6302888" | "6355040" | "6361535" |
"6371957" | "6412831" | "6440137" |
"6443953" | "6454768" | "6454772" |
"6471705" | "6478795" | "6485491" |
"6488681" | "6520962" | "6550959" |
"6554834" | "6565565" | "6634246" |
"6634842" | "6688921" | "6699248" |
"&730089" | "6764354" | "6783527" |
"6786903" | "6788756" | "6817910" |
"6835106" | "6837889" | "6843791" |
"6851337" | "6899714" | “6997927" |
"7087057" | "7096071" | "7141051" |
7204838 | "7223268" | "7232104" |
"7247020" | "7250052" | "7311563" |
"7320570" | "7334307" | "7490394" |
"7515220" | "7566163" | "7591839" |
"7604655" | "7641674" | “7662172" |
"7686835" | "7717942" | "7717943" |
"T766945" | "7794477" | "7857834" |
"7972364" | "8092494" | "8162989" |
"8382809" | "8439922" | "8801761" |
"8814913" | "8328060" | "8911479" |
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ATTACHMENT A
APPLN. NO. 16/779,304
INFORMATION DISCLOSURE STATEMENT
FOR
STATEMENT UNDER MPEP § 2001.06(b)

U.5. PATENT DOCUMENTS
Examiner Initials | Patent No. Issue Date Name of Patentee or Applicant of Cited
Document
8.377.100 02/13/2013 Jacksan
9,636,146 S/02/2017 Jackson et al,
9,717,533 80172007 Jackson et al,
9,743,957 B/29/2014 Jatkson
9,861,394 1/09/2018 Jackson
10,004,541 6/26/2018 lackson
10,206,716 02/19/2019 lackson et al.
U.S5. PUBLICATION DOCUMENTS
Examiner Initials | Publication Mo. Publication Date Name of Patentee or Applicant of Cited
Document
2014/0214097 743172014 Jackson et al.
2015/0119942 43072015 Jackson et al,
2015/0148846 5/18/2015 Jacksan
2015/0164558 6/18/2015 Jackson et al.
2016/0038188 21172016 Jackson et al,
2016/0242818 B/25/2006 lackson
2017/0189073 /062017 Jackson et al,
2017/0333083 11/23/2017 Jacksan et al,
2017/0354443 12/14/2017 Jackson
2017/0354441 1214/2017 Jacksan et al,
2018/0243013 08/30/2018 lackson et al.
2018/0296243 10/18/2018 Jackson
2019,/0231400 08/01/2019 Jackson et al,
2018/0175225 06/13/2019 lackson et al.
2019/0274734 09/12/2019 Jacksan et al,
2019/0298415 10/03/2019 lacksan et al.
2020/0173014 06/11/2020 Jackson
1
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[ Examiner Inftials

Application No. Filing Date Name of Patentee or Applicant of Cited
Document
EXAMINER DATE CONSIDERED

JDAVID C COMSTOCE/

06/03/2020

EXAMIMNER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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?Q;mtgﬁ%mm Office: U.5. DEPARTMENT OF COMMERCE APRLTRENMLN sy
Substitute for Form 14454 FTO 16/684,236 11/14/2019
INFORMATION DISCLOSURE INVENTOR(S): ART UNIT:
STATEMENT BY APPLICANT Roger P. lackson 3773
EXAMINER NAME: ATTY. DOCKET NO.: |
{Use as many sheels as necessary) David C. Comstock JACO23-644278
U.S. PATENT DOCUMENTS
| EXAMINER Cite PATENT ISSUE Name of Patentee or Pages, Columns, Lines,
INITIALS® No.' NUMEER DATE Applicant of cited Where Relevant Passages
Nun?ﬁrﬂ;?ltlnd MM-DD-FYTY Dacument or Relevant Figures Appear
(i k)

Al. | 2,005,348 0B-1935 Michall

A2, | 2833325 05-1958 Laisy

A3. | 3963322 06-1976 Gryctka

Ad, 4,600,225 07-1986 Blose

A5. | 5,067,955 11-1991 Catrel

AB. | 5082635 03-1992 Delange et al.

AT, | 5234430 08-1953 Huebner

AB. | 5334203 0B-1994 Wagner

AD. | 5505458 02-1997 Bailey et al.

Al0. | 5,607,304 03-1997 Bailey et al,

All. | 5.672,176 09-1997 Biedermann et al.

Al2. | 5,797,911 0B-1938 Sherman et al.

Al3. | 6,006,330 12-1999 Dreyer et al.

Al4. | 5,010,502 01-2000 Baghy

Al5. | 5,063,090 05-2000 Schlapfer

AlB. | 6,077,262 06-2000 schlapfer et al,

AlY. | 6,077,267 DE-2000 Hueng

Al8. | 5,254,145 07-2001 Church

Al9. | 5,296,642 10-2001 Morrison et al.

A20. | 641283 07-2002 Noel ot al,

AZl. | 6,520,962 02-2003 Taylor et al.

AZ2. | 6,554,834 04-2003 Crozet et al.

A23, | 5,730,089 05- 2004 Jackson

A4, | 5,835,196 12-2004 Biedermann et al.

A25. | 6,997.927 02-2006 Jackson

AZ6. | 7,204,838 04-2007 lackson

A27. | 7,717,942 05-2010 Schumacher

A28. | 7,551,839 09-2009 Biedermann et al.

AZS. | 7,794,477 09-2010 Melkent et al.

A30. | 7,972,384 07-2011 Biedermann et al.

A3l. | 8,382,809 02-2013 Kaufman et al.

A3Z, | 8314913 0B-2014 Jacksan

A33. | 8911479 12-2014 Jacksen et al,

A34. | 9,068,587 06~ 2015 Sage ot al.

WO 300,
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U.S. PATENT DOCUMENTS
EXAMINER Chte PATENT ISSUE Name of Palentee or Pages, Columns, Lines,
INITIALS® No.' NUMEER DATE Applicant of cited Where Relavant Passages
Humber - Kind MN-DO- TR 7T Document or Relevant Figures Appear
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A35, | 9,445,347 09-2016 Biedermann et al.
A36. | 7,250,052 07-2007 Landry et al.
A37. | 7,766,945 08-2010 Nilsson et al,
A3B. | 8,162,989 04-2012 Ehalili
A39. | 8,828,060 09-2014 Biedermann et al.
A40D, | 2,598,956 04-2015 George
Adl. | 4528874 07-1985 Dunn
Ad2. | 5,171,279 12-1952 Mathews
A43. | 2,244,046 06-1941 Bradshaw
Ad4d, | 5,443,953 09-2002 Perra et al,
A4S, | 5961517 10-19599 Biedermann et al.
Ad6. | 5485491 11-2002 Farris et al.
A4T. | 5,217.497 0B-1993 Mehdian
A48, | 7857834 12-2010 Boschert
A49. | 8092434 01-2012 Butler et al.
AS0. | 8.301,761 0B-2014 Kirschman
AS1. | 447,775 03-1891 Highee
ASZ. | 5,474,555 12-1995 Puno et al.
A53. | 5,837,880 01-2005 Shluzas
A54. | 5,899,714 05-2005 Vaughan
AS5. | 7,604,655 10-2009 Warnick
ASB. | 7,662,172 02-2010 Warnick
AST. | 7,686,835 03-2010 Warnick
A58, | 7,717,943 05-2010 Kirschman
A59. | 6,783,527 D8-2004 Drewry et al,
ABD. | 4,720,082 01-1988 Yang
ABL. | 4,527,759 12-1986 Kato
AB2. | 4,452,500 01-1985 Ewing
AB3. | 4,472,005 09-1984 Morton
ABd. | 4,210,374 07-1980 Churla
ABS. | 4,199,216 04-1980 Gryctko
ABG. | 4,141,752 02-1979 Shipka
ABT. | 3,590,671 09-1976 Seyler
ABB. | 3577221 0B-1976 Foote
AB9. | 3,963,304 06- 1976 Suzuki
A70. | 3,664,440 05-1972 Elenburg
ATl. | 2,631,635 03-1953 Klooz
AT2. | D3A6150 04-1994 Triantopoulos
AT3. | DI0UGES 07-1990 MeGrane
ATa. | 2827332 03-1950 Moare
ATS. | 3,419,058 12-1958 Walker
ATB. | 4,304,424 12-1981 Hansen
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ATT. | 4538947 08195 Burkhalder
ATB. | 4,764,068 08-1988 Crispell
AT9. | 5,005,562 04-1991 Cotrel
ABO. | 5073074 12-1991 Carrigan et al.
ABl. | 5667508 09-1997 Errico et al.
ABZ. | 5,697,929 12-1957 Mellinger
AB3. | 5885286 03-1959 Sherman et al.
AB4. | 5,004,349 12-19589 Jacksen
ABS. | 6,056,753 015- 2000 Jackson
ABG. | 5,224,596 05-2001 Jackson
ABT. | 5,261,288 07-2001 Jacksen
ABB. | 65,565,565 05-2003 Yuan et al.
AB9. | 5,786,903 09- 2004 Lin
ASD. | 5,843,791 01-2005 Serhan
A91. | 7,141,051 11-2006 Janowski
A9Z. | 7,641,674 01-2010 Young
A93. | 7,566,163 07-2009 Inoue
A94, | 7,490,394 02-2009 Zakrrewski
A95. | 7,334,307 02-2008 Helenowski
A96. | 7,320,570 01-2008 Crarnek
A9T. | 7,311,563 12-2007 Siebens
ASE. | 7,247,020 07-2007 Takahashi
A99. | 7,232,104 06-2007 Krapels
Al00. 7,515,220 12-2006 Rubin de la Borbolla
Al101.| 7,096,071 08- 2006 Ollivier
Al02.| 5,851,337 02-2005 Stokes
AlD03.| 6817910 11-2004 Borgstrom
Al0d.| 5,788,756 (19- 2004 Erbes
A105.| 5,764,354 07-2004 Kaine
ALlDG.| 6,699,248 03-2004 lacksan
Al07.| 6688921 02-2004 Bargstrom
Al0B.| 5,634,842 10-2003 Ueno
AL09.| 5,534,245 10-2003 Chya
Al110.| 6,550,050 04-2003 Huber
Alll. 6,478,795 11-2002 Gournay
Al12. 6,454,772 09-2002 Jackson
All3.| 6454768 09-2002 Jacksan
All4.| 6,361,535 03-2002 Jackson
All5. 6,302,888 10-2001 Mellinger
All16.| 5,224,598 05-2001 Jacksen
Al17.| 6,208,575 04-2001 Graziano
Al18. 5,193,719 02-2001 Gournay
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All9. 5,179,841 01-2001 lacksan
A120.| 51589596 12-2000 Becher
AlX1.) 6135321 10-2000 Hippensteel
Al122. 6,110,172 08-2000 Jacksen
Al123.| 6,102,913 0B-2000 lackson
Al124.| 5076437 0B- 2000 Saint Martin
Al125. 5,074,147 0B- 2000 Shu
Al26.| 5,058,786 05-2000 Jacksan
Al27. 6,004,349 12-1999 lackson
Al28. 5,941,885 08-1999 lackson
Al129.| 5870,934 02-1999 Cullinan
Al30. 53848913 12-1938 Ashcraft
Al131.| 5,727,314 03-1998 Asheraft
Al132.| 5,533,912 09-1996 Fillimger
Al133.| 5530,454 {5-1996 Laing
Al34. 5431651 07-1955 Goble
Al135. 5,244,323 09-1933 Tucchio
Al36.| 5,201,678 04-1993 Venezia
Al137. 5,048,155 09-1991 Hwang
Al138.| 5025676 0B-1991 Perretta
Al139.| 5009530 04-1991 Muellenberg
Al40.| 5024213 06-1991 Asher et al.
Al4l. 5129388 07-1952 Vignaud et al.
Al42.| 5,129,900 07-1992 Asher et al.
Al43.| 5,257,993 11-1993 Asher et al,
Aldd.| 5443487 0B-1985 Biedermann et al.
Al45. 5476464 12-1955 Metz-Stavenhagen et al,
Al46.| 5,487,744 01-1996 Howland
Al47.| 5,628,740 05-1997 Mullane
Al48.| 5662650 09-1997 Bailey et al.
Al49.| 5669911 09-19487 Errico et al.
A150. 5,733,286 03-1958 Errico et al,
Al51.| 5782813 07-1998 Haider
Al152.| 5,879,350 03-1999 Sherman et al.
A153.| 5882 350 03-1999 Ralph et al.
A154.| 5954,725 09-1999 Sherman et al.
A155.| 5,964,760 10-1999 Richelsoph
Al156. 6,010,503 01-2000 Richelsoph et al.
Al157.| 5,053,917 0d- 2000 Sherman et al,
A158.| 6074391 DE-2000 Metz-Stavenhagen et al.
Al159.| 5,113,601 9- 2000 Tatar
AlBD.| 6,145,383 11-2000 Studer et al.
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AlBl.| 6,248,105 06- 2001 Schlapfer et al.
AlB2.| 6,280,442 (8- 2001 Barker at al.
Al63.| 5,355,040 03-2002 Richelsoph et al,
Al64.| 5,371,957 04-2002 Amrein et al.
A165. 6,440,137 D8-2002 Horvath et al,
Al66.| 6,471,705 10-2002 Biedermann et al.
Al67.| 6488681 12-2002 Martin et al.
AlBB.| 7,087,057 0B- 2006 Konieczynski
AlG9.| 5495321 03-1996 Puno et al,
AL1T0.| 5,752,957 05-1998 Ralph et al.
AlT1. 5,280,442 08-2001 Barker et al.
Al72. 7,223,768 052007 Biedermann
A173.| 1,300,275 04-1919 lohnsan
Al74.| 5,366,330 11-1994 Casenza
Al75. 8,439,922 05-2013 Arnald et al.
Al176.| 5,776,134 07-1958 Howland
U.S. PUBLICATION DOCUMENTS
| EXAMINER Cite PUBLICATION PUBLICATION Name of Patentee or Pages, Columns, Lines,
INITIALS® Mo, NUMBER DATE Applicant of cited Where Relevant Passages
Husmiber = Kind MMDD-T T T Y Document or Relevant Figures Appear
trrtl':ﬁ:-n]
Bl. 2002/0143341 10-2002 Biedermann et al.
B2. | 2003/0023243 | 01-2003 Biedermann et al.
B3. | 2003/0100904 | 05-2003 Biedermann
B4. | 2003/0145431 | 08-2003 Varieur et al.
B5. | 2004/00491%6 | 03-2004 Jacksan
BG. | 2004/0039383 | 02-2004 Jackson
B7. | 2004/0138662 | 07-2004 Landry et al.
BB. | 2004/0143265 | 07-2004 Landry
B9, 2004,/0147929 | 07-2004 Biedermann et al,
Bl0. | 2004/0167524 0B-2004 lacksan
B11. | 2004/0167525 | OB-2004 Jackson
B12. | 2004,/0172032 09-2004 Jackson
B13. | 2004/0186474 09-2004 Matthis et al,
Bl4. | 2005/0216003 | 09-2005 Biedermann et al,
B15. | 2005/0182410 | 08-2005 Jackson
B16. | 200&/0009773 | 01-2006 Jacksan
B17. | 2006/0083603 | 04-2006 Jackson
B18. | 2007/0208344 00-2007 Young
BE19. | 2008/0215100 | 09-2008 Matthis et al.
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B20. | 2008/0268809 | 10-2008 Garamszegi
B21. | J008/0292429 | 11-2008 Hasenbohler et al.
B22. | 2013/0013003 01-2013 Carbone et al.
B23. | 2014/0081334 03-2014 Jacksan
B24. | 2014/0142633 05-2014 Jackson et al,
B25. | 2005/0131421 | 06-2005 Anderson et al.
B26. | 2003/0199873 | 10-2003 Richelsaph
B27. | 2002/0120272 | 08-2002 Yuan
B28. | 2011/0270321 11-2011 Prevast et al.
B29. | 2003/0153913 | 08-2003 Altarac et al.
B30, | 2004/0138660 | 07-2004 Serhan
B31. | 2004/0260283 | 12-2004 Wu et al.
B32. | 2005/0283157 12-2005 Coates et al.,
B33. | 2006/0036244 02-2006 Spitler ot al.
B34. | 2006/0155278 | 07-2006 Warnick
B35. | 2007/0043357 | 02-2007 Kirschman
B36. | 2007/0093827 | 04-2007 Warnick
B37. | 2007/0123862 05-2007 Warnick
B38. | 2007/0123867 | 05-2007 Kirschman
B39. | 2008/0071277 | 03-2008 Warnick
B40. | 2008/0086131 04-2008 Daly et al.
B4l. | 2008/0097457 | 04-2008 Warnick
B42. | 2008/0167689 | 07-2008 Matthis et al,
B43. | 2008/0249576 | 10-2008 Hawkes et al.
B44. | 2010/0057126 03-2010 Hestad
B45. | 2010/0174319 | 07-2010 Jackson
B46. | 2009/0093844 | 04-2009 lackson
B47. | 2008/0039848 | 02-2008 Jackson
B48. | 2009/0138052 05-2009 Biedermann ot al,
BA9. | 2006/0079893 04-2006 lacksan
BSO. | 2007/0270832 | 11-2007 Moare
B51. | 2003/0014054 | 01-2003 Huebner
B52. | 2001/0047208 | 11-2001 Michalson
B53. | 2004/0153068 | 08-2004 Janowski et al.
BS4. | 2007/0208344 | 09-2007 Young
B55, | 2002/0133154 | 09-2002 Saint Martin
BS6. | 2002/0173731 | 11-2002 Howland
B57. | 2003/0114852 | 06-2003 Biedermann ot al,
B58. | 2003/0125741 07-2003 Biedermann ot al,
B59. | 2003/0158552 | 08-2003 leon et al.
BeD. | 2003/0187433 | 10-2003 Lin
B&1. | 2003/0193873 10-2003 Richelsoph
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B62. | 2004/0176766 09-2004 Shluzas
BB3. | 2006/0085643 04- 2006 Mujwid
B64. | 2002/0035366 03-2002 Walder et al.
BB5. | 2007/0260246 11-2007 Biedermann
BE6. | 2014/0052187 02-2014 hMcBride et al.
BE7. | 2007/0219554 09-2007 Landry et al.
FOREIGN PATENT DOCUMENTS
EXAMINER Cite DOCUMENT PUBLICATION Name of Paténtes or Pages, Columns,
INITIALS HNo.' NUMEBER DATE Applicant of Cited Lines, Where Relevant | T¢
Touniry Cose? — MA-DO- TV Y Document Passages or Relevant
Husnbor® - ki
N ] Figures Appear
C1. WO 95/13755 5/26/1995 Cross Medical Praducts, Inc.
2. WO 02/076314 104372002 Bledermann Motech GMBH
Q. EE 20207850 10/10/2002 Metz-Stavenhagen
C4. | EP1316294A2 | 6/4/2003 Biedermann Motech GMBH
5. EF 15707596 Al 9/7/2005 Biedermann Motech GMBH
6, Hepworth Electrical
GB 2140523 A 11/28/1984 Developments Limited
[United Kingdom)
OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS
EXAMINER Cite Mo." | Include name of Author, title of the article (when appropriate), title of the item (book, magazine,
INITIALS' journal, serial, symposium, catalog, etc.), volume-issue number(s), publisher, page(s) and date. T
D1.
EXAMINER DATE CONSIDERED

/DAVID C COMSTOCE/ 09/03/2020

EXAMIMER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

EXAMINER: Baanial if cuaton consaesed. sohether of ®d cnaion o 6 confommance wak MPEP 65, Deas luse throaieh oston of sl s confoimseecs s sol oofisadersd. Inchide oogry of this S with sexi
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Applicant’ s enigu e nember {opdaaali B Bow hnde Cosdiva of LS3 TN Paiem Documente s seow spin gov o 21F1EF 915 (4 b migr (Efiop thai maned the docgment. by The twioe Reiter P i ]
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Tabh330460,
. ALL REFERENCES COMSIDERED EXCEPT WHERE LINED THROUGH. /DC/
Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 376 of 391



ENTRY OE
/oci Attorney Docket Mo. JAC023-644278
10/29/2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventor(s): Roger P. Jackson

App. No.:  18/779,304 Con. Mo.: 4759
Filed: January 31, 2020 Art Unit: 3773
Title: MEDICAL IMPLANT RECEIVERS Examiner: COMSTOCK, David C

HAVING DUAL LEAD IN CLOSURE
MATING THREAD FORMS AND
CURVATE EXTENDING
INSTRUMENT ENGAGING
GROOVES

SUPPLEMENTAL AMENDMENT AND RESPONSE TO OFFICE ACTION

Via EFS-Web
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

In response to the non-final Office Action dated June 12, 2020, and further to the
Amendment and Response to Office Action dated September 1, 2020, please consider the

following remarks and amend the above-identified application as follows:
Amendments to the Claims begin on page 2; and

Remarks begin on page 5 of this paper.

T4HEHRSAT], ]
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Uxnitep STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Siates Patent and Trodemark (ilice
Audvess: COMMISSIONER FOR PATENTS

0 P 14506

Adenandkis, Vugisis 2211|450

[T

APPLICATION MO, FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCEET NO. CONFIRMATION MO
16779, 204 O1/3 12010 Roger P. Jackson JACD23-644278 4759
w0 7590 1 LS/ 200 I EXAMINER
POLSINELLI PC
900 WEST 48TH PLACE COMSTOCK. DAVID C
SUITE 900

KANSAS CITY. MO 64112-1895

I ART UNIT I PAPER NUMBER

3TT3

| ROTIFICATIHON DATE | DELIVERY MODE

11M5S2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, il any, is set in the attached communication.

Motice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
uspt@ polsinelli.com

PTOL-%0A {Rev. (4N17)
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*Coamacted™ ﬁppl;ga;:]m Mo. Applicant(s)
: " 16/779,304 Jackson et al.
Notice of Allowabili ty Examiner Art Unit AlA (FITF) Status
DAVID C COMETOCHK 773 MNo

= The MAILING DATE of this communication appears on the cover sheef with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Motice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
MNOTICE OF ALLOWABILITY 15 NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1,313 and MPEP 1308.

1.5 This communication is responsive to supplemental amendment filed 04 September 2020,
[ A declaration{s)affidavit(s) under 37 CFR 1.130{b) was/were filed on ;

2 [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated Into this action.

3.1 The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For mare information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or {f).
Certified copies:
a) Cail b) O Some e} [(J Mone of the:
1. [ Certified copies of the prierity documents have been received.
2. [] Certified coples of the prierity documents have been received in Application No. o

3. [ Coples of the cenified copias of the priority documents have been received in this national stage application from the
Intarnational Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDOMMERNT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5[] CORRECTED DRAWINGS (as "replacement sheets”) must be submitted,

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date :

Identitying indicla such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the frent (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.] DEPOSIT OF andior INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitied. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. Notice of References Cited (PTO-892) 5. ¥ Examiner's Amendment/Commant

2. Information Disclosure Statements (PTO/SBID8),

Paper No./Mail Date ;

3.0 Examiner's Comment Regarding Requirement for Deposit 7. U Other .
of Biological Material .

4.0 Interview Summary (PTO-413),

Paper Mo./Mail Date. .

/DAVID C COMSTOCK! {EDUARDO C ROBERT/
Examiner, Art Unit 3773 Supervisory Patent Examiner, Art Unit 3773

6. (] Examiner's Statement of Reasons for Allowance

.5, Faom ane Tradomark Coes —
PTOL-37 {Rev. 08-13) HNotice of Allowability Pari of Paper Mo /Mail Date 20201029
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Application/Control Number: 16/779,304 Page 2
Art Unit: 3773

EXAMINER'S COMMENT

On September 04, 2020, the examiner posted a Motice of Allowability (NOA) based on
Applicant’s amendment filed on September 01, 2020. However, on September 04, 2020,
Applicant filed a Supplemental Amendment. The NOA was mailed to Applicant on September
17, 2020, Accordingly, the present Corrected NOA is being mailed to Applicant to acknowledge
the approved amendments in the September 04, 2020 Supplement Amendment.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to David Comstock whose telephone number is (571) 272-4710.
The examiner can normally be reached Monday-Friday, 9 a.m. - & p.m.

If attempts to reach the examiner by telephone are unsuccessful, please contact the
examiner's supervisor, SPE, at (571) 272-4719. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300. Information regarding the
status of an application may be obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications may be obtained from either
Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For mare information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information system, call
800-786-9199 (IN USA OR CANADA) or 571-272-1000.

JDAVID C COMSTOCK/ JEDUARDO C ROBERT/
Examiner, Art Unit 3773 Supervisory Patent Examiner, Art Unit 3773
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Application/Control No.

Applicant(s)/Patent Under Reexamination

16/779,304 Jackson et al.

DAVID C COMSTOCHK, 3773
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Symbol Date Examiner
AG1B17/7035,7032 863,84,8665 8685 06/08/2020 1DC
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Application/Control No.

Applicant(s)/Patent Under Reexamination

16/779,304 Jackson et al.

DAVID C COMSTOCHK 3773
Search Noles
Search Notes Date Examiner
Text search—see EAST search history 06/08/2020 {DC/
Inventor name search--see EAST search history 06/08/2020 1DCf
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EAST Search History
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Operator Stamp
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee{s). by mail or fax. or via EFS-Web.
By mail, send m: Mail Stop ISSUE FEE By fax, send to;  (571)-273-2885

Commissioner for Patents
P.O. Box 1450
Alexamdria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmiting the 155UE FEE and PUBLICATION FEE 6if required). Blocks 1 through 5 should be completed where arrwrim All
fusther |.1.||:"|:"l:\|'ll.'|rhlrt|b.t iﬂLiLu]iL‘lg the Patent, advance orders and nolification of maintenance fees will be mailed vo the curreat i.'l.ll"l'L".‘1|M:llh.1I.'I|L'\C address as indicated unless corrected
below or directed otherwise in Block 1. by () specifving o new comespondence address: andfor (k) indicating a separate “FEE ADDRESS® for maintenance fiee notifications.
MNobe: A certilicale ol m.'lll:irlg can only be used for domestic mnilinga of the
Feeis) Transmital. This certificate cannot be used for any other accompanying
papers. Exch additional paper. such as an assignment or frrmal drawing. must
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SUITE 900 the USFTO via EFS-Web or by facsimile 10 (5711 273-2885, on the date below,
KANSAS CITY. MO 64112-1895 Helen Miswell s ormm v
Helen Miswell! {Signature)
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APPLICATION N0 FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DCKET MO, I CONFIRMATION M0, I
LESTT. 504 /3172020 Roger P. Jackson JACD23-644278 4759

'I.T.I'I i' [H |:'b,'|..l'j \T]U\. "..‘II D['[ .-\I ['ﬂF'I ANT RECEIVERS HAVING DUAL LEAD IN CLOSURE MATING THEEAD FORMS AXD CURVATE

| SECMHOIWES
APPLN, TYPE ENTITY STATUS I IS50E FEE DLUE I FUBLICATION FEE DUE I PREY, PAID I550UE FEE TOTAL FEE(S) MIE DATE DUE
T UNIHSCOUNTED S1000 SO L0 S1000 12172020
EXAMINER I ART UNIT I CLASS-SUBCLASS I
COMSTOCK, DAVIDC 3773 GG~ 2THOO0

1. Change ol comespondence address or indscation of “Tee Address (57 2 For pninting on the patent front page, list
it (1} The names of up to 3 registered patent stioreys - .
ar agents OR, aliernatively, ’ 1 Polsinelli FC

J Change of correspondence address (or Change of Correspondence 12) The name of a singhe fim: (having as a member a

Avldress form PTOYSE 1221 attached.

registered attomey or agent) and the names of up i 2
. 2 . 2 regisiered patent allomeys or agents. IF no name is
_] “Fee Address”® indication (or “Fee Address” Indication form FTOS ||'“,_.Sd_ e I'II!FFHHI.' will be H.'i%ll:d. b :

SH/AT; Rev m-n:a or more recent) pitached. Use of o Customer

LE. NOTE: Unless an assignee is idenatified below, no assignee data will appear on the patent. IF an assignce is identified below, the document must fave been previously
rL-«'.umlﬂL or filed for recordation, as set foeth in 37 CFR 3,11 and 37 CFR 3.81(a), Completion of this form s NOT @ substitute for filing an assignment.

(A} NAME OF ASSIGNEE (B RESIDEMCE: (CITY and STATE OR COUNTRY)
Roger P. Jackson Prairie Village, KS

Please check the appropriale assignee calegory or categosies (will not be printed on the patem} : El 1ndividual J{:urpm‘aliml or other private group entity [ Government

4 Fees submaited: &]wl.:: Fee .J'F'uﬂip:ruiu:m Fee (i required ) J.ﬁ.dv;lnﬂ: Crvdeer « & of Copiles
4h. Method of Pavment: {Please first reapply any previously paid fee shown abovel

& Blectronic Payment via EFS-Web - Enclosed check 2 Mon-clectronic payment by credit card {Anach fosm PTO-2038)
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A Change in Entity Status ({from status indicaved above)
£ ; % S . e MO Absent a valid certificatsen of Microe Entity Stafus (see forms FTOVSI1SA and 158), ssue
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Electronic Patent Application Fee Transmittal

Application Number: 16779304

Filing Date: 31-Jan-2020

MEDICAL IMPLANT RECEIVERS HAVING DUAL LEAD IN CLOSURE MATING

Title of Invention: THREAD FORMS AND CURVATE EXTENDING INSTRUMENT ENGAGING
GROOVES

First Named Inventor/Applicant Name: Roger P. Jackson

Filer: Joshua Pranckun/Helen Miswell

Attorney Docket Number: JACO23-644278

Filed as Large Entity

|Filing Fees for Utility under 35 USC 111{a)

Description Fea Code Quantity Amount 5“3:; :;: L

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-lssuance:

UTILTY APPL ISSUE FEE 1501 1 1000 1000
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Extension-of-Time:
Miscellaneous:
Total in USD (%) 1000

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1002
Page 387 of 391




Electronic Acknowledgement Receipt

EFs ID: 41391532
Application Number: 16779304
International Application Number:
Confirmation Number: 4759

Title of Invention:

MEDICAL IMPLANT RECEIVERS HAVING DUAL LEAD IN CLOSURE MATING
THREAD FORMS AND CURVATE EXTENDHNG INSTRUMENT ENGAGING
GROOVES

First Named Inventor/Applicant Name:

Roger P. Jackson

Customer Number:

24030

Filer: Joshua Pranckun/Helen Miswell
Filer Authorized By: Joshua Pranckun
Attorney Docket Number: JACO23-644278
Receipt Date: 15-DEC-2020
Filing Date: 31-JAN-2020
Time Stamp: LERFAL
Application Type: Utility under 35 USC 111{a)

Payment information:

Submitted with Payment s
Payment Type DA
Payment was successfully received in RAM 51000

RAM confirmation Number E2020BEF12521123
Deposit Account 501662
Authorized User Helen Miswell

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.6 (Mational application filing, search, and examination fees)

37 CFR 1.7 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Docurment supply lees)
37 CFR 1.20 [Post lssuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document i G d File Size(Bytes)/ Multi Pages
Numbar Document Description File Name Message Digest | Part /.zip| (ifappl.)
110460
1 lssue Fee Payment (PTO-858) Iﬁ-??l;'iﬂ-d_lisued;eeTr.anim'llT.a rici 1
-pd AT pefata ST | SRS S s B00E T
b0
Warnings:
Information:
30582
2 Fee Worksheet (SB0G) fee-info.pdf no 2
S0 st L) |- SualFirrr- ol T 100 1 11
e
Warnings:
Information:
Total Files Size (in hmsq 150042

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

Mew Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

Mational Stage of an International Application under 35 U,5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
L.5.C. 371 and other applicable requirements a Form PCT/DO/EQ/203 indicating acceptance of the application asa
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPT a Receivi ffice

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date [Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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A9T. | 7,311,563 12-2007 Siebens
ASE. | 7,247,020 07-2007 Takahashi
A99. | 7,232,104 06-2007 Krapels
Al00. 7,515,220 =PIR06= 041009 | Fubirdetrdoteelle | o ct bl
Al101.| 7,096,071 08- 2006 Ollivier
Al02.| 5,851,337 02-2005 Stokes
AlD03.| 6817910 11-2004 Borgstrom
Al0d.| 5,788,756 09- 2004 Erbes
A105.| 5,764,354 07-2004 Kaine
ALlDG.| 6,699,248 03-2004 lacksan
Al07.| 6688921 02-2004 Bargstrom
Al0B.| 5,634,842 10-2003 Ueno
AL09.| 5,534,245 10-2003 Chya
Al110.| 6,550,050 04-2003 Hubir
Alll. 6,478,795 11-2002 Gournay
Al12. 6,454,772 09-2002 Jackson
All3.| 6454768 09-2002 Jacksan
All4.| 6,361,535 03-2002 Jackson
All5. 6,302,888 10-2001 Mellinger
All16.| 5,224,598 05-2001 Jacksen
Al17.| 6,208,575 04-2001 Graziano
Al18. 5,193,719 02-2001 Gournay
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Unrtrep States Patent anp TrapEMARK OFFICE

UNITED STATES DEFARTMENT OF COMMERCE
United Sates Patent and Trademark {ffice
Aabidress: COMMISSIONER FOR PATENTS

PO B 1430

Algnandria, Wirginia 2331 11450

T R o

I AFPLICATIHN MO, ISSUE DATE PATENT ML, ATTORNEY DOCKET N, I CONFTREMATION KO,
[ Eetrire et o 262021 HBUE2IR JACO23-644 278 4759
24000 7530 DAG202 |

POLSINELLI PC

900 WEST 45TH PLACE

SUITE 900

KAMNSAS CITY, MO 64112-1595

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.5.C. 154 (b)
{application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA,

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200,

APPLICANTIS) (Please see PAIR WEB site hitp:f pmr.uspto_gov for additonal apphcants):
Roger P. Jackson, Praine Village, K5;

Roger P. Jackson, Pramne Village, K5;
James L. Surber, Kansas Ciy, KS;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here, Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA. gov.

IR 103 (Kev. IO
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