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15. Dispositif de stabilisation comprenant un premier 
element d'ancrage osseux et un deuxieme element 
d'ancrage osseux, et une barre (100) ou une plaque 
(200) reliantceux-ci, caracteriseen cequ'au moins 
l'un des elements d'ancrage osseux est realise selon 5 

l'une des revendications 1 a 14. 
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SPECIFICATION 

Improvements relating to shear head screws or 
bolts 

This invention relates to shear head screws or bolts, 
referred to hereinafter simply as shear head screws 
for convenience, or adaptors therefor, and concerns 
a novel form of shear head screw or adaptor to 

10 provide functionality not heretofore conceived in 
connection with shear head screws. 

Essentially, 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-

15 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 

20 pitch and diameter being designed so that shearing 
will take place at the predetermined torque. 

These shear head screws have a wide application 
in electrical connectors for the connecting of electric-
al distribution cables, because in such connectors it 

25 is important that the torque applied to the screw 
which performs the clamping of the connector to 
another connector or to a connector body should be 
tightened to a predetermined torque reliably without 
the use of a torque meter. It is necessary in such 

30 application to have a predetermined torque which is 
neither too high nor too low, because if the torque is 
too high or too low then the electrical performance 
of the connector will be reduced unacceptably. 

The disadvantage of a shear head screw is that 
35 when the head has been sheared from the threaded 

portion of the screw, it is difficult subsequently to 
remove the screw. This is not a problem in connec-
tion with many electrical connectors of the type 
referred to above, because such connectors are 

40 invariably included in shells or casing which are in 
any event filled with an encapsulating material such 
as a synthetic resin, and there is rarely if ever a 
requirement to disconnect an electrical connector 
once coupled. 

45 However, the possibility of providing a shear head 
screw of a type which can be unscrewed represents 
a significant step forward in certain electrical con-
nectors which are known as terminal connectors 
which couple supply cables to distribution boards, 

50 parts of which require replacement from time to 
time, but in any event a shear head screw which is 
capable of being unscrewed represents a consider-
able advantage in general engineering, because then 
the screw can be designed to shear at a particular 

55 torque, but the shearing of the head does not mean 
that the screw cannot subsequently be removed. A 
particularly suitable application for such screws is in 
internal combustion engines where such screws 
could be used with good effect for the connecting of 

60 the engine cylinder head to the cylinder block. 
There is furthermore the general application that if 

a screw is a shear head screw but is capable of 
subsequently being unscrewed, then in all engineer-
ing applications the screw can be designed so that 

65 the head will shear before the threads shear, and this 
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will prevent the application of screws to more than a 
predetermined design torque. In many instances in 
engineering and industry, fitters overtighten screws, 
causing stripping of the thread, or shearing of the 

70 head, with the consequent difficulties of screw 
removal. 

The shear head screw in accordance with the 
present invention comprises a threaded stem, and at 
one end of the stem, there are two tool engaging 

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

80 section will shear from the remainder of the screw 
including the second section and threaded stem 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 engage the second 

85 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 
90 turning of the screw by engagement of the first and 

second 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 to 
turn the screw by engagement of the first and 

95 second sections. 
To achieve any predetermined shear torque at 

which the first section will shear from the remainder 
of the screw, will depend upon a number of factors 
including the material from which the screw is 

100 produced, the pitch and diameter of the thread of the 
threaded portion, and the cross sectional area of the 
shear throat. Particular screws will of course be 
designed for particular applications. 

The principle of the invention as applied to screws 
105 as mentioned above, can also be applied to adap-

tors, in that an adaptor is drivably coupleable to a 
screw head, and has another portion which is 
adapted to be engaged by a tool, and between these 
portions is a shear area, so that turning of the screw 

110 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 been applied to the screw. 
This means that adaptors can be used with conven-

115 tional screws, and can tighten same to predeter-
mined torques. In this arrangement, adaptors can be 
made of different material from the screw being 
tightened. 

Various embodiments of the invention will now be 
120 described, by way of example, with reference to the 

accompanying drawings, wherein:-
Figures 1 and 2 are a side elevation and plan of a 

shear head screw which is used extensively in 
electrical connectors; 

125 Figures 3 and 4 are views similar to Figures 1 and 2 
showing a first embodiment of the invention; 

Figures 5 and 6, Figures 7 and 8, and Figures 9 and 
10 show respectively three further embodiments of a 
shear head screw according to the invention, in a 

130 manner similar to Figures 3 and 4; 

Zimvie_Zimmer Biomet v. Jackson 
IPR2023-01432; Petitioners’ EX1002 

Page 222 of 391



2 GB 2140 523 A 

Figure 11 is a side elevation of a shear head screw 
according to another embodiment of the invention, 
showing an alternative formation; 

Figures 12 and 13 respectively show, in two 
5 further embodiments 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 same; 

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

Figure 17 is a side elevation of an electrical 
15 connector showing how the screw according to 

Figures 3 and 4 is utilised; 
Figure 18 shows the connector of Figure 17 after 

tightening of the screw and shearing of same; and 
Figure 19 is a sectional elevation showing an 

20 adaptor according to the invention. 
Referring to the drawings, where appropriate the 

same reference numerals, or the same reference 
numerals with suffix letters have been used 
throughout. 

25 In Figure 1 there is shown a screw 10 which is of 
the shear head type in that it is provided with a 
threaded stem 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 diameter 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 16, 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 16, all of which can be 

40 calculated depending upon the application. 
Figure 2 shows thatthe largest cross section of the 

screw is the 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 herein. 

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 

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

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

55 which the screw can be turned, and the sections 14A 
and 14B are connected by frusto-conical portion 18 
leading from the shear throat 16 located at one side 
of the section 148. Figure 4 shows that the screw can 
be made from hexagonal bar stock. One use of the 

60 screw 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 thatthe sections 14A and 

65 14B can be square instead of hexagonal, whilst 

Figures 7 and 8 showthatthe sections 14A and 148 
may be oval, in which case a special tool may be 
required to turn the stem 12 by engaging either the 
section 14A or the section 14B. Figures 9 and 10 

70 show thatthe 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, whereby turning of the screw to shear 
the section 14A would be by means of a special tool 

75 having two pins for engaging the holes 20. Figure 9 
also shows that the sections 14A and 148 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. 

80 In the arrangement of Figure 11, the only differ-

2 

ence between this embodiment and the Figures 3 
and 4 embodiment is that the section 18 is inverted, 
so that the shear throat 16 is adjacent to section 14A. 

In the arrangement of Figure 12, the throat is 
85 defined by a radial slot 26, instead of a frusto-conical 

section 18, and in the arrangement of Figure 13, the 
shear section 16 is defined by waisting the section 
connecting sections 14Aand 14B. 

In each of the examples described, the shear head 
90 screw is applied initially by driving through the 

section 14A, until the section 14A shears from the 
remainder at the shear area 16, whereby the screw is 
tightened to a predetermined torque as indicated 
herein, and for the removal of the screw, a suitable 

95 tool is engaged with the section 148, and the screw 
is unscrewed thereby. 

As regards the arrangement shown in Figures 14 
to 16, the screw illustrated has the first drive section 
14A adapted for driving engagement by a tool of a 

100 first configuration, whilst the section 14B is such as 
to require a driving tool of a different configuration 
for the unscrewing of the screw, and indeed the 
section 14B is designed so that only a custom built 
tool will be capable of unscrewing the screw. This 

105 embodiment of the invention therefore is particular-
ly effective for security applications where only 
possessors of the custom built tool can unscrew the 
screw. Specifically, the section 14A is hexagonal, 
whilst the section 148 is circular and the frusto-

110 conical section 18 narrows from section 148 to 
section 14A defining the throat 16 adjacent section 
14A. Axial holes 20 extend through the section 14A, 
the frusto-conical portion 18 and the section 148 as 
shown, and therefore when the section 14A has been 

115 sheared from the remainder as shown in Figure 15, 
only a tool with a frusto-conical cavity with appropri-
ate drive pins therein can be used for unscrewing of 
the screw. 

Figures 17 and 18 illustrate a typical application of 
120 the screw shown in Figures3 and4. In Figures 17 

and 18, reference 30 indicates a rigid U-shaped, 
metal yoke, containing two stranded electrical con-
ductors 32 and 34 which are to be electrically 
connected. The conductor wires are bared and 

125 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 stem 12 engages a 
pressure pad 38 of the same material as the yoke. To 
complete the connection, the screw is driven by the 

130 section 14A and thereby compressing the stranded 
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conductors as shown in Figure 18, until the section 
14A and the frusto-conical section 18 shear from the 
remainder of the screw as shown in Figure 18, atthe 
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 
tool. 

When driving a screw of the invention by the outer 
10 section 14A, it may be necessary to locate a member 

around the section 14B, 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 16. 

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

Referring now to Figure 19, in this drawing a 
conventional screw 100 is shown as connecting two 
components 102 and 104, and mounted on the head 

20 106 of the screw is an adaptor 108 having a socket 
portion 110 of which a hexagonal socket 112 driving-
ly engages the head 106 of the screw, and the socket 
furthermore has a hexagonal drive head 114, the 
said headed socket being connected by a reduced 

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

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

40 The screws and adaptors according to the inven-

45 

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 used. 

CLAIMS 

1. A shear head screw comprising a threaded 
stem, and at one end of the stem, there are two tool 

50 engaging sections for the turning of the screw, the 
said two sections being an outer section and an 
inner section as regards their relationship with the 
threaded stem, such sections being separated 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 stem 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 second sections. 

3. A screw according to Claim 1 or 2, wherein the 
65 first and second sections are of hexagonal cross 

GB 2 140 523 A 

section and are adapted to be turned by suitable 
spanners. 

4. A screw according to Claim 1, 2 or 3, wherein 
the throat is defined by the end of a tapered conical 

70 section between said inner and outer sections. 
5. A screw according to Claim 4, wherein the 

conical section tapers towards the second section. 
6. A shear head adaptor for tightening a screw 

comprising a first portion which is adapted to be 

3 

75 engaged by a tool, and a coupling portion adapted to 
be coupled drivingly to a screw head, and between 
these portions is a shear area, so that turning of the 
screw through the medium of the adaptor transmits 
the torque across the shear area of the adaptor, so 

80 that the adaptor will shear at such area when the 
predetermined torque has been applied to the screw. 

7. An adaptor according to Claim 6, wherein the 
section which is adapted to be coupled drivingly to a 
screw head comprises a hexagonal socket for receiv-

85 ing the screw head, and said portion adapted to be 
turned by a suitable tool comprises a hexagonal 
sectioned portion. 

8. A shear head screw substantially as any of the 
embodiments described with reference to the 

90 accompanying 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. 
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(57) Abstract: An anchor element with a screw (12), comprising a threaded section 
(13) and a head (15), in the fo1m of a segment of a sphere and a housing piece (1), for 
connecting the screw (12) to a bar ( 19) is disclosed. The housing piece (1) comprises 
a first end (2) and an opposing second end (3), with a longitudinal axis (4) running 
through both ends (2, 3). The housing piece further comprises a drilling (5) coaxial 
to the longitudinal axis (4), a first region adjacent to the first end (2), having an es-
sentially U-shaped cross-section (18), with two free sides (8, 9), comprising a thread 
for housing the bar (19) to be fitted, a region adjacent to the other end (3) for housing 
the head (15) and an element for exerting pressure on the bar (19) and the head (15). 
The threaded section (13) and the head (15) are embodied as separate pieces, such 
that the screw may be used in situations with varying lengths . 

(57) Zusammenfassung: Es wird ein Verankerungselement mit einer einen Gewin-
deabschnitt (13) und einen als kugelsegmentformigen Abschnitt ausgebi!deten Kopf 
(15) aufweisenden Schraube (12) und einem Aufnahmeteil (1) zum Verbinden der 
Schraube (12) mit einem Stab (19) geschaffen. Das Aufnahmeteil (1) weist ein ers-
tes Ende (2) und ein diesem gegenliberliegendes zweites Ende (3) und eine durch 
die beiden Enden (2, 3) gehende Llingsachse (4) koaxiale Bohrung (5), einen in ei-
nem an das erste Ende (2) angrenzenden ersten Bereich mit einem im wesentlichen 
U-formigen Querschnitt (18) mit zwei freien, ein Gewinde aufweisenden Schenkeln 
(8, 9) zur Aufnahme des einzusetzenden Stabes (19), einen an das andere Ende (3) 
angrenzenden Bereich zur Aufnahme des Kopfes (15) und ein auf den Stab (19) bzw. 
den Kopf (15) Druck auslibendes Element auf. Darnit die Schrauben vor Ort flir ver-
schiedenste Langen verwendbar sind, sind der Gewincleabschnitt (13) und der Kopf 
(15) als separate Teile ausgebildet. 
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Verankerungselement 

Die Erfindung betrifft ein Verankerungselement mit einer 

einen Gewindeabschnitt und einen als kugelsegmentf6rmigen 

Abschnitt ausgebildeten Kopf aufweisenden Schraube und einem 

Aufnahmeteil zum Verbinden der Schraube mit einem Stab nach 

dem Oberbegriff des Patentanspruches 1. Ein derartiges Veran-

kerungselement wird insbesondere in der Wirbelsaulenchirur-

gie, aber auch in der Unfallchirurgie bei anderen Knochen 

eingesetzt. 

Ein solches Verankerungselernent ist beispielsweise aus der 

DE 43 07 576 Cl bekannt. Bei derartigen bekannten Veranke-

rungselementen und Schrauben sind der Gewindeabschnitt der 

Schraube und ihr Kopf einstuckig ausgebildet. Da der Chirurg 

verschiedenste Langen der Schrauben benotigt, rnuB er immer 

verschiedene Satze solcher Schrauben vorratig haben. Das 

macht ein erhebliches Vorratslager notwendig mit der Falge 

erheblicher Kosten. 

Aufgabe der Erfindung ist es, diesen Nachteil zu beseitigen. 
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Diese Aufgabe wird <lurch das in Patentanspruch 1 gekennzeich-
nete Verankerungselement gelost. Dadurch wird es moglich, daB 

der Chirurg bei der Anwendung den Gewindeabschnitt vor oder 
nach dem Implantieren auf eine gewunschte Lange kurzt und 
dann diesen mit dem Kopf und dem Aufnahmeteil verbindet. Auf 
diese Weise wird die Vorratshaltung wesentlich verkleinert, 

und gleichzeitig erhohen sich die Moglichkeiten fur den Chir-
urgen, feinere Justierungen vorzunehmen, da die Schrauben auf 

jedes LangenmaB kurzbar sind. 

Weiterbildungen der Erfindung sind in den Unteranspruchen ge-
kennzeichnet. 

Weitere Merkmale und ZweckmaBigkeiten der Erfindung ergeben 

sich aus der Beschreibung von Ausfuhrungsbeispielen anhand 
der Figuren. 

Von den Figuren zeigen: 

Fig. 1 eine Seitenansicht einer ersten Ausfuhrungsform in 
geschnittener Darstellung; 

Fig. 2 die in Fig. 1 gezeigte Ausfuhrungsform in Explosions-
darstellung; 

Fig. 3 eine entsprechende Explosionsdarstellung einer zwei-

ten Ausfuhrungsform; 

Fig. 4 eine Seitenansicht der ersten in den beiden Ausfuh-
rungsformen verwendeten Knochenschraube; 

Fig. 5 eine Draufsicht auf die Knochenschraube in Fig. 4; 
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Fig. 6 eine Seitenansicht einer zweiten Ausfuhrungsform der 
in den ersten beiden Ausfuhrungsbeispielen verwende-
ten Knochenschraube; 

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

schraube; 

Fig. 8 eine Seitenansicht einer dritten Ausfuhrungsform 
einer in den ersten beiden Ausfuhrungsbeispielen ge-
zeigten Knochenschraube; 

Fig. 9 eine Seitenansicht einer weiteren Ausfuhrungsform in 

Schnittdarstellung; 

Fig. 10 eine Seitenansicht einer weiteren Ausfuhrungsform 
in Schnittdarstellung; und 

Fig. 11 eine vergroBerte Darstellung des Details X von Fig. 

10. 

Bei der in den Fig. 1 und 2 gezeigten ersten Ausfuhrungsform 
weist das Verankerungselernent ein zylindrisch ausgebildetes 
Aufnahmeteil 1 mit einem ersten Ende 2 und einem gegenuber-

liegenden zweiten Ende 3 auf. Die beiden Enden erstrecken 
sich senkrecht zu einer Syrnmetrie- 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 zweite Bohrung vor-
gesehen, deren Durchmesser kleiner als der Durchmesser der 

ersten Bohrung ist. In dem gezeigten Ausfuhrungsbeispiel ist 
die zweite Bohrung als eine Offnung ausgebildet, deren Rand 
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als hohlkugelsegernentforrniger Abschnitt geforrnt ist, dessen 

Mittelpunkt zurn ersten Ende 2 hin gerichtet ist. 

Das Aufnahmeteil 1 weist ausgehend von dern ersten Ende 2 eine 

sich senkrecht zur Langsachse 3 erstreckende U-forrnige Aus-
nehrnung 7 auf rnit zwei zurn 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-formigen 

Ausnehrnung erstreckt sich bis zu einem vorgegebenen Abstand 

von dern zweiten Ende 3 hin. Angrenzend an das erste Ende 2 

weisen die Schenkel 8, 9 auBen einen Abschnitt 11 auf, dessen 

AuBendurchrnesser kleiner ist als der AuBendurchmesser des an-

grenzenden Abschnittes des Aufnahrneteiles. 

Die mit dern Aufnahmeteil 1 zusammenwirkende Schraube 12 weist 

einen als Knochenschraube ausgebildeten Gewindeabschnitt 13 

und einen in der in Fig. 1 gezeigten montierten Darstellung 

damit verbundenen kugelsegmentforrnigen Kopf 15 auf. Der Kopf 

weist einen Radius auf, der so bernessen ist, daB der Kopf bei 

der in Fig. 1 gezeigten Aufnahme des Kopfes 15 in der zweiten 

Bohrung 6 zu einem dort gebildeten hohlkugelsegementforrnigen 

Wandabschnitt paBt, wobei der hohlkugelsegmentforrnige Ab-

schnitt so ausgebildet ist, daB der Mittelpunkt 16 der Kugel 

so weit zurn ersten Ende 2 hin versetzt ist, daB der Abschnitt 

ein Widerlager bildet und die Kugel bzw. der Kopf 15 in dern 

hohlkugelsegmentforrnigen Abschnitt der zweiten Bohrung 6 ge-

halten wird. 

Es ist ferner ein Druckelement 17 vorgesehen, welches zylin-

drisch ausgebildet ist und einen AuBendurchmesser aufweist, 
der gerade so groB ist, daB das Druckelernent in die erste 

Bohrung 5 einfuhrbar und in dieser in Axialrichtung hin- und 

herbewegbar ist. Auf seiner, dem zweiten Ende 3 zugewandten 
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Unterseite weist das Druckelernent 17 einen zur Langsachse 4 
symmetrisch ausgebildeten hohlkugelsegmentformigen Abschnitt 
auf, <lessen Radius dem Radius des Kopfes 5 entspricht. Das 
Druckelernent weist eine sich quer zur Langsachse 4 er-
streckende U-forrnige Ausnehmung 18 auf, deren freie Schenkel 
sich zum ersten Ende 2 hin erstrecken. Der seitliche Durch-
messer dieser U-formigen Ausnehmung ist so gewahlt, daB ein 

aufzunehmender Stab 19 in die Ausnehmung einsetzbar ist und 
in dieser seitlich gefuhrt ist. Die Tiefe der hohlkugelseg-
mentformigen Ausnehmung ist so gewahlt, daB sie in einem Ab-
stand von dem zweiten Ende 3 endet, der gr6Ber ist als der 

dern Radius des Kopfes 15 entsprechenden Abstandes von dem 
Mittelpunkt 16 zum ersten Ende 2 hin gesehen. Am Grund der U-

formigen Ausnehmung 18 schlieBt 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-formige Ausneh-
mung 18 an ihrem zum ersten Ende 2 hin gerichteten Ende einen 
Abschnitt 21 auf, <lessen innere Weite gr6Ber als der Durch-

messer der U-forrnigen Ausnehmung 18 ist. 

Auf der dern ersten Ende 2 zugewandten Seite schlieBt sich an 
das Druckelernent 17 eine Mutter 22 an, die ein zu dem Innen-

gewinde 10 passendes AuBengewinde 23 und zusatzlich ein In-

nengewinde 24 aufweist. Die Innenabmessung der Mutter 22 ist 

so gewahlt, daB die innere Weite kleiner als der Durchmesser 
des Abschnittes 21 ist und gr6Ber als der Durchmesser des 
Stabes 19 und damit der U-forrnigen Ausnehmung 18 ist. Ferner 
ist eine Innenmutter 25 mit einem zum Innengewinde 24 passen-
den AuBengewinde vorgesehen. SchlieBlich ist eine das freie 

Ende angrenzend an das erste Ende 2 umfassende Hulse 26 vor-
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gesehen, die im zusammengesetzten Zustand auf dem ringformi-
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 Sechskantoffnung 
zum jeweiligen getrennten Angreifen von 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 Bohrung 27 auf. Der Durchmesser der Bohrung 27 ist 
gleich dem Au8endurchmesser des Schaftes 14 und so ausgebil-
det, da8 der Schaft in die Bohrung reibschlussig einschiebbar 

ist. Wie aus Fig. 2 ersichtlich ist, ist das so geformte 

hohlkugelsegmentformige Element auf seiner dem abgeflachten 

Ende gegenuberliegenden Seite mit in Umfangsrichtung einen 
Abstand zueinander aufweisenden und sich parallel zur Langs-
achse 4 erstreckenden und bis zu dem der abgeflachten Seite 
gegenuberliegenden Ende reichenden Ausschnitten 28, 29 verse-
hen. Dadurch wird erreicht, da8 der dem ersten Ende 2 abge-

wandte Rand 30 zum Einfuhren des Schaftes 14 federnd nach 

auBen 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 Eingriffsmoglichkeiten wie etwa einen Innensechskant 

au£. Dann kurzt der Operateur den Schaft 14 au£ die ge-
wunschte Lange und setzt zunachst das Aufnahmeteil mit der 
zweiten Bohrung auf den Schaft 14 und fuhrt dann den Kopf von 
dem ersten Ende 2 her auf den Schaft 14, so da8 der Schaft 14 
vom federnd nachgebenden Rand 30 her in die Bohrung 27 einge-
fuhrt wird und der Kopf den Schaft in der in Fig. 1 gezeigten 
Weise einschlie8t. Der Kopf 15 und der Schaft 14 sind reib-
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schlussig miteinander verbunden. Anschlie8end wird das 
Druckelernent 17 eingesetzt und durch Einschrauben der Mutter 
22 so auf den Kopf 15 gedruckt, da8 dieser eine gewunschte 
Drehstabilisierung erfahrt. Die Hulse 26 wird aufgebracht und 
dann wird mit Hilfe der Innenrnutter 25 der Stab 19 fixiert. 
Der Stab 19 ubt uber das Druckelernent 17 einen zusatzlichen 

Druck auf den Kopf 15 aus. 

Durch den vom ersten Ende 2 her gesehen ausgeubten Druck auf 
den Kopf 15 wird der geschlitzte Kopf 15 einerseits mit dern 

Schaft 14 bewegungsfest verbunden bzw. verklemmt, gleichzei-
tig wird der Kopf in seiner Drehstellung arretiert. 

Die in Fig. 3 gezeigte zweite Ausfuhrungsform unterscheidet 
sich von der zuvor beschriebenen Ausfuhrungsform durch einen 

abgewandelten Kopf 31. Dieser weist wie bei der ersten Aus-
fuhrungsform in Umfangsrichtung zueinander versetzte Aus-
schnitte 28 auf, die an dem dem ersten Ende abgewandten Rand 
34 frei enden und einen Abstand von dern dem ersten Ende 2 zu-
gewandten Rand 32 aufweisen. Es ist jedoch ein Ausschnitt 33 

vorgesehen, der sich vollstandig von dem Rand 32 bis zurn ge-
genuberliegenden Rand 34 erstreckt, mit der Folge, da8 das so 

gebildete Kugelsegment um ein durch die Breite des Ausschnit-
tes 33 bestimrntes Ausrna8 zusarnmendruckbar ist. Die Breite des 

so gebildeten Schlitzes 33 ist so gewahlt, da8 der Kopf 31 
zunachst so weit zusarnmendruckbar ist, da8 er in der in Fig. 

3 gezeigten Richtung vom zweiten Ende 2 her in die erste Boh-
rung 5 hineindruckbar ist und daB 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-
fuhrungsform ist in Fig. 8 gezeigt. Der Schaft ist hier zy-
lindrisch ausgebildet und weist eine rauhe Oberflache auf, 
die das Ineingriffbringen zwischen Kugel 15 und Schaft er-

leichtert. 

Die in Fig. 9 gezeigte weitere Ausfuhrungsform stimmt in al-
len Merkmalen, die das Aufnahmeteil 1, das Druckelement 17, 
den Stab 19 und die Schrauben 22 und 25 betreffen, mit den 
vorhergehenden Ausfuhrungsbeispielen uberein. Der einzige Un-

terschied besteht darin, dag der Kopf 15 als ein Kugelsegment 

ausgebildet ist, welches in seinen augeren Abmessungen den 

beiden vorhergehenden Kugelsegmenten entspricht, jedoch keine 
Ausschnitte 28 oder 33 aufweist. Statt <lessen weist das Ku-
gelsegment auf der Innenseite seiner Bohrung 27 ein Innenge-
winde auf. Anstelle des Schaftes 14 ist ein Schaft 35 rnit 
einem Gewinde vorgesehen, welches zu dem Innengewinde des 

Kopfes passend ausgebildet 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 so weit in die gezeigte Stellung einschraub-
bar ist, in der sie nicht aus dem Kugelsegment an dessen ab-
geflachter Seite heraussteht. Wie in Fig. 9 gezeigt ist, sind 

das Innengewinde des Kopfes 15 und das entsprechende AuBenge-
winde des Schaftes 35 in der Richtung vorzugsweise entgegen-

gesetzt zur Richtung des Gewindes des Gewindeabschnittes 13 
der Knochenschraube ausgebildet. 

Der Betrieb erfolgt in gleicher Weise wie bei dern zuerst be-
schriebenen Ausfuhrungsbeispiel, wobei nach dem Kurzen des 
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Schaftes 35 der Kopf 15 vom ersten Ende 2 des Aufnahmeteils 1 
her in die Bohrung 5 eingefuhrt und auf den vom zweiten Ende 
3 her eingefuhrten Schaft 35 aufgeschraubt wird. 

Die in den Figuren 10 und 11 gezeigte weitere Aufuhrungsform 
stimmt in allen Merkmalen, die das Aufnahmeteil 1, das 
Druckelement 17, den Stab 19 und die Schrauben 22 und 25 

betreffen, mit den vorhergehenden Ausfuhrungsbeispielen 
uberein. Anstelle des Schafts 35 und des Kopfes 15 der 
Ausfuhrungsform nach Fig. 9, welche die zusammenwirkenden 
Gewinde aufweist, ist bei dieser Ausfuhrungsform der Schaft 

37 in einem Abschnitt angrenzend an das dem 

Knochengewindeabschnitt gegenuberliegenden Ende als 

Wellenstab ausgebildet. Die AuBenflache des Schaftes weist in 
Umfangsrichtung verlaufende Wellentaler 38 und 

dazwischenliegende Wellenkamme 39 auf. Die Wellentaler 38 
haben in Umfangsrichtung gesehen einen kreisabschnittformigen 
Querschnitt und ihr Durchmesser auf halber Hohe bzw. Tiefe 

ist deutlich groBer als der entsprechende Durchmesser des 
Wellenbergs 39, so dass die Wellenberge 39 spitz sind im 

Verhaltnis zu dern Grund der Wellentaler 38. Der Kopf 15 ist 
als ein Kugelsegrnent ausgebildet, welches in seinen auBeren 
Abmessungen den zuvor genannten Kugelsegrnenten 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 

Wellentalern 40 und Wellenkammen 41 auf, die jeweils den 
Wellenkammen 39 bzw. den Wellentalern 38 des Schaftes 37 
entsprechen. Zwischen den Wellentalern 38 und den 
Wellenkammen 39 des Schaftes einerseits und den 
entsprechenden Wellenkammen 40 und Wellentalern 41 

andererseits ist ein kleiner Zwischenraum, so daB der Schaft 
in das Kugelsegment einfuhrbar ist. 
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Der Betrieb erfolgt in ahnlicher Weise wie bei dem 

Ausfuhrungsbeispiel gema8 Fig. 9. Das Kurzen des gewellten 
Schaftes 37 ist jedoch bei dieser Ausfuhrungsform einfacher 
als das Kurzen des Schaftes 35 mit dem Gewinde gema8 Fig. 9, 
da die Wellentaler 38 ein leichtes Abschneiden ermoglichen, 
wahrend bei dem Schaft 35 mit dem Gewinde gemaB Fig. 9 darauf 

geachtet werden mu8, daB das Gewinde nicht zerstort wird. 

Nach dem Kurzen des Schaftes 37 wird der Kopf 15 von dern 
ersten Ende 2 des Aufnahrneteils 1 in die Bohrung 5 eingefuhrt 
und auf den Schaft 37 aufgedruckt. Dabei wirken die Wellen 
des Schaftes 37 und die entsprechenden der Bohrung 27 des 
Kopfes 15 zusammen, so daB der Schaft gehalten wird. 

In den oben beschriebenen Ausfuhrungsbeispielen wird der Kopf 

15 jeweils durch einen rnit dern Aufnahrneteil 1 einstuckig aus-
gebildeten Rand gehalten. Ein solches Widerlager kann auch 
auf andere Weise gebildet werden, beispielsweise ist es rnog-
lich, die erste Bohrung 5 vollstandig durch das Aufnahrneteil 
1 hindurch zu bohren und dann angrenzend an das zweite Ende 

ein den Kopf 15 aufnehmendes Halteelement einzuspannen. 

In den oben beschriebenen Ausfuhrungsbeispielen weist das 
Aufnahmeteil stets die Mutter 22 und eine Innenrnutter 25 so-
wie eine Hulse 26 auf. Diese Fixierung kann in bekannter Wei-
se auch anders ausgebildet sein. Insbesondere kann gegebe-

nenfalls auch lediglich eine Innenrnutter vorgesehen sein. 

Bei dern oben unter Bezugnahme auf Fig. 9 beschriebenen Aus-
fuhrungsbeispiel weist der Kopf 15 keine Ausschnitte 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 uber die gesamte Lange erstreckenden Ausschnitt 
33, so daB wie bei der in Fig. 3 gezeigten Ausfuhrungsform 
der Kopf ohne eingeschraubten Schaft von dem Rand 3 aus durch 
Zusammendrucken in das Aufnahmeteil einschiebbar ist und dann 
auf den ebenfalls vom Ende 3 her einfuhrbaren Schaft 35 durch 
Einschrauben aufnimmt und mit diesem verbunden wird. Der 
Schlitz fuhrt beim Aufsetzen der Druckelemente bzw. beim Aus-

uben des Druckes auf den Kopf 15 dazu, daB gleichzeitig der 
Kopf und der Schaft 35 fester zusammengedruckt werden als 
ohne einen solchen Schlitz. 

In einer weiteren Ausfuhrungsform konnen zusatzlich noch Aus-

schnitte 28 in der in Fig. 3 gezeigten Weise vorgesehen sein, 

um so ein noch starkeres Anpressen an den Gewindeschaft 35 zu 

bewirken. 
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Patentanspriiche 

1. Verankerungselement mit einer einen Gewindeabschnitt 

(13} und einen als kugelsegmentforrniger Abschnitt ausgebilde-

ten Kopf (15) aufweisenden Schraube (12) und einern Aufnahme-

teil (1) zum Verbinden der Schraube (12) mit einem Stab (19), 

wobei das Aufnahmeteil (1) 

ein erstes Ende (2) und ein diesem gegenuberliegendes 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-formigen Querschnitt (7) mit zwei freien 

ein Gewinde aufweisenden Schenkeln (8, 9) 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 ausubendes 
Element (22, 17) aufweist, 

dadurch gekennzeichnet, dag 

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

Teile ausgebildet sind. 

2. Verankerungselement nach Anspruch 1, dadurch gekenn-

zeichnet, dag der Gewindeabschnitt (13) an dem kopfseitigen 

Ende einen Schaft (14) aufweist. 

3. Verankerungselement nach Anspruch 1 oder 2, dadurch 

gekennzeichnet, dag der Kopf (15) auf seiner dem Gewindeab-
schnitt (13) zugewandten Seite einen federnd nachgebenden 
Rand aufweist. 
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4. Verankerungselement nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daB der dem Gewindeabschnitt zuge-
wandte Rand (34) eine oder mehrere zur Symmetrieachse (4) 

parallel gerichtete und umfangsmaBig verteilte Durchbrechun-
gen bzw. Ausnehmungen (28, 29, 33) aufweist. 

5. Verankerungselement nach Anspruch 4, dadurch gekenn-

zeichnet, daB eine Durchbrechung (33) sich in Richtung paral-
lel zur Symmetrieachse (4) gesehen uber die gesamte Wandlange 
erstreckt. 

6. Verankerungselement nach einem der Anspruche 1 bis 5, 

dadurch gekennzeichnet, daB der Kopf (15) eine zur Symmetrie-

achse koaxiale Bohrung (27} aufweist. 

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

8. Verankerungselement nach einem der Anspruche 2 bis 7, 

dadurch gekennzeichnet, daB der Schaft (14) eine rauhe Ober-
flache aufweist. 

9. Verankerungselement nach einem der Anspruche 2 bis 8, 
dadurch gekennzeichnet, daB der Schaft (14) mehreckig ausge-

bildet ist. 

10. Verankerungselement nach einem der Anspruche 1 bis 6, 
dadurch gekennzeichnet, daB der Kopf (15) in der Bohrung ein 
Innengewinde und der Schaft (35) ein dazu passendes AuBenge-
winde aufweist. 

Zimvie_Zimmer Biomet v. Jackson 
IPR2023-01432; Petitioners’ EX1002 

Page 239 of 391



WO 02/076314 PCT/EP02/01284 

14 

11. Verankerungselement nach einem der Anspruche 1 bis 6, 
dadurch gekennzeichnet, daB der Kopf (15) in der Bohrung in 

Umfangsrichtung gewellt ausgebildet ist und der Schaft (37) 
an seiner AuBenseite eine entsprechende Wellung aufweist. 
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(57) Abstract 

A spinal implant assembly is provided having a top loading anchor 
(11) which is fixed to a spinal member by a hook (14). The anchor (11) 
includes a seat member (12) having a channel (22) to receive a stabilizer rod 
(20) and a sliding interconnecting closure member (16) which slides in a 
longitudinal direction relative to the seat member (12) to form an integral 
closed implant assembly. The closure member (16) includes retaining 
flanges (41) which dovetail relative to undercut retaining flanges (28) of 
the seat member (12) so as to prohibit the sliding closure member (16) from 
being dislodged from the seat channel (22), as well as inhibit the splaying 
of the seat member (12) in response to forces which may be imposed upon 
the seat member (12) during de-rotation of the spine. In addition, the seat 
member (12) includes a set screw (18) for locking the rod (20) in position 
relative to the anchor (11). An instrument (78) is provided which has a 
spring loaded ball plunger (89) for holding the closure member (16) during 
assembly to the seat member (12). 
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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 
holding a stabilization rod. The anchor can be adjusted 
after implantation to receive a stabilizer; and is locked 
into position after assembly. 

BACKGROUND 
As surgical techniques have advanced, it has 

become increasingly common for surgeons to use specially 
designed hardware for the internal fixation of bones. A 

15 particular area of concentration for the recent 
development of this technology has been the spine. 
Internal fixation is used most frequently in the spine in 
conjunction with vertebral fusion, and also for the 
manipulation of the spine to correct spinal deformities 

20 such as scoliosis. 
There are several important criteria for a 

hardware system which is used for internal fixation: 
1. The implant should provide rigidity as is 

indicated, generally along the long axis of the patient's 
25 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 variety of individuals. In 

30 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 column. 
Since it is an advantage to allow the surgeon to master 
implanting a particular type of ae;;:::embly, it is preferable 

35 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 have the 

5 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 

10 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 required and the stress required to implant an 
assembly. Consequently, a fixation system should be 

15 designed to 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 

20 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 

25 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-loading, but which converts to a two-piece closed 
anchor for derotation of the spine. Closed anchor refers 

30 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 is a further object of the invention to 
provide a sliding interconnecting member which cooperates 

35 an said anchor 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 DESCRIPTION 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 view of the 

5 implant assembly in accordance with the present invention; 

10 

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

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

Figure 7 is a cross-section of the sliding 
15 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; 

20 Figure 10 is a front cross-sectional view taken 

25 

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. 

DETAILED DESCRIPTION OF THE INVENTION 
Figure 1 illustrates an exploded side view of 

the spinal implant assembly of the present invention. The 
30 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 

35 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 is closed by a sliding 
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interconnecting closure member 16 which has a sliding 
interlocking engagement with seat member 12. More 
specifically, the closure member 16 is dropped into an 
engagement on the rod 20 and slid in a direction along the 

5 rods' longitudinal axis so as to form an interlocking 
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 
10 its bottom a rod recess 23 which is contoured to accept 

the rod 20. Optionally, the rod recess 23 may include a 
surface interface so as to increase the compressive 
interface between the rod 20 and the seat, such as 
interrupted serrations. 

15 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 29 which 
mates with grooves 30 on the closure member 16 to bias the 

20 closure member 16 into position with regard to 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 

25 closure member along the entire length of the channel 22 
from either direction. 

The anchor 11 also includes a closure member 16 
which acts with the seat 12 to present a closed anchor 11 
which facilitates the manipulation and specifically, the 

30 derotation of the spine. Since the closure member has a 
dove-tailed relationship with the seat member 12 to allow 
a sliding interlocking engagement. The seat member 12 may 
be loaded from the top with the rod 20 and subsequently 
closed with the closure member 16 so as to fix the rod 

35 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 outward 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 

5 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. 

10 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 
hole 33 which is threaded with internal threads 34 to 
receive a set screw 18 having external threads 19. Thus, 

15 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 

20 threads, as well as improve the compressive grip of the 
set screw on the rod 20. 

In addition, the sliding member has opposing 
cutout sections 42 corresponding to the cutout section 43 
of the seat member to facilitate an intermediate loading 

25 of the sliding 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 

30 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 

35 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 
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closure member relative to the seat member and includes a 
handle 80 an 82 shaft of a length appropriate to allow the 
surgeon access to the implant, and a pronged instrument 
head 84. The head 84 includes an opening 86 of a size 

5 appropriate to receive the closure member 16, which 
opening 86 is defined first and second arms 85. The 
first and second arms respectively include a boss 88 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 CLAIMED 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 

10 sliding cooperation with said seat whereby said closure 
member may be slid in the first direction to engage said 

15 

20 

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 claim 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 
25 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 

30 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 
35 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 claim 1, 
wherein said retaining means includes an interlocking 

5 biasing friction fit. 

s. 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 

10 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 rod 
receiving arch and including flanges which mate with said 

15 seat flanges to form a closed rod receiving channel. 

9. 
wherein said 
substantially 

An anchor means as set forth in claim 8, 
closure member includes a threaded bore 
perpendicular to the longitudinal axis of 

2 0 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 

25 a high friction surface. 

30 

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

12 • An instrument 
member, said anchor member 

for use with an anchor 
securing an elongated 

stabilizer relative to a spine, and said anchor member 
having a channel to receive said stabilizer and a sliding 

35 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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- 9 -

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 ball plunger. 
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Attorney Docket No. JAC023-644278 

SUBSTJTUT~: S.P~:CIFICATION - MARK)j:D-UP VERSION 

MEDICAL IM.PLANT REC~:Iv)j:Rs HAVING DUAL L]IAD IN CLOSURE MATING 

THREAD FORJ'vIS A.ND CURVATE EXTENDING INSTRUMENT ENGAGING 

GROOVES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is a continuation of US. 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. 15i469,076, filed March 24, 2017, now U.S. Patent No. 9,956,004, which is a 

continuation of US. Patent Application No. 14i566,356, 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 l.J.S. Patent No. 8,911,479, issued December 16, 2014, which claims the 

benefit of US. Provisional Application No. 61/631,746, filed January 10, 2012 and US. 

Provisional Application No. 6li634,361, filed February 28, 2012, all of which are incorporated 

by reference herein for all purposes. 

BACKGROlJNTI 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 polyaxial screws. 

[0003] Bone anchors, such as bone screws and hooks are utilized in many types 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 dosed 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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an integral unit or a preassembled unit, in the form of a shank or hook and connected pivotal 

receiver. In some instances, a portion of such a preassembled unit, such as a shank of a polyaxial 

bone screw assembly, may be independently implanted into bone, followed by push- or pop-on 

assembly of a receiver portion of the unit. 

[0004] Typical open-ended bone screws include a threaded shank with a head or receiver 

having a pair of parallel projecting branches or arms which fom1 a yoke with a U-shaped slot or 

channel to receive a rod or other longitudinal connecting member. Hooks and other types of 

connectors, as are used in spinal fixation techniques, may also include similar open ends for 

receiving rods or portions of other fixation and stabilization structure. The open-ended head or 

rod receiver portion of such implants typically includes a pair of spaced arms forming a channel 

closed by a closure member after the rod or other longitudinal connecting member is placed in 

the channel. Known closures include slide-on types, twist-on varieties that are rotated ninety 

degrees to a locked in position, and a variety of single start helically wound guide and 

advancement structures including, for example, thread forms having v-thread, reverse-angle 

buttress or square thread forms, to name a few, as well as other non-threadlike helically wound 

fonns. Sometimes threaded plugs are utilized with outer threaded nuts to prevent splaying of the 

receiver arms. 

[0005] As indicated above, the force required to press a closure structure down onto a rod or 

other connector located between arms of an open implant is considerable. Even though a head or 

receiver portion of an open polyaxial bone anchor may be pivoted in a direction to make it easier 

for the arms of the open implant to receive a rod or other connector, spinal misalignments, 

irregularities and the placement of other surgical tools make it difficult to place the rod or other 

connector between the arms of the implant while a closure structure is mated with the open 

implant as well as used to push the rod or other connector downwardly into the implant. For 

example, when the closure is a cylindrical plug having a single start helically wound guide and 

advancement structure, such structure must be aligned with mating structure on one of the 

implant arms and then rotated until a portion of the structure is captured by mating guide and 

advancement structure on both arms of the implant, all the 'vvhile the closure is being pressed 

down on the rod while other forces are pushing and pulling the rod back out of the implant. 

Integral or mono-axial open implants that cannot be pivoted to receive the rod are even more 

2 
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difficult to manipulate during the initial placement of the rod and initial mating rotation of a 

closure plug between the spaced, open arms of the implant. Therefore, extraordinary forces are 

placed on the implant and closure plug 'vvhile the surgeon either pushes down on the rod or pulls 

up on the bone to get the rod in position between the implant arms and to initially push down 

upon the rod with the closure plug. 

SUMMARY OF THE INVENTION 

[0006] A closure structure, top or plug of the invention for insertion between spaced arms of 

an open medical implant includes one or more helically wound guide and advancement features, 

each feature having a start surface or structure located at or near a bottom surface of the closure 

plug, each start structure simultaneously engaging and being captured by each of the spaced arms 

of the open implant upon initial rotation of the closure structure with respect to the open implant 

arms. According to an aspect of the invention, a double-start closure is disclosed having two 

helically wound forms thereon, each form having a start structure for simultaneously engaging a 

mating helical form on a respective open implant arm. Each time the illustrated duel- or double-

start closure plug is rotated one turn (three hundred sixty degrees) between the implant arms, the 

closure plug advances axially into the implant and toward the rod by a width of two helical 

forms. The helically wound forms of the multi-start closure spiral around a cylindrical plug body 

thereof to an extent that the closure rotates over ninety degrees to fully or substantially receive 

the entire closure plug between the arms of the open implant. The illustrated closure is sized for 

at least one complete rotation (three hundred sixty degrees) of the plug with respect to the open 

implant to substantially receive the plug between the implant arms. Multi-start closures of the 

invention may have two or more coarse or fine helical forms, resulting in fewer or greater forms 

per axial distance spiraling about the closure plug body and thus resulting in plugs that rotate less 

(when more coarse) or more (when thin or fine) than one complete rotation to be fully received 

between the implant arms, typically, at least a ninety-one degree rotation is prefen-ed. 

[0007] An illustrated multi-start closure and mating open implant is in the form of non-

threaded, interlocking flange forms. Also disclosed are multi-start closure structures provided 

with helically wound forms of other geometry, including, but not limited to helically wound 
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threads such as reverse angle, buttress, square and v-threads. The multi-start closure may be 

cannulated for minimally invasive surgical applications. 

[0008] Another illustrated multi-start closure embodiment of the invention is shown with a 

bone screw assembly having an open receiver with a pair of opposed arms, each arm having 

guide and advancement structure for simultaneous mating engagement with a start of the 

helically wound multi-start closure. A further embodiment according to the invention includes an 

open bone anchor receiver having integral upwardly extending break-off tabs that also have the 

guide and advancement structure for mating with the multi-start closure. A further embodiment 

includes an attachable/detachable guide tool cooperating with such a multi-start open receiver, 

the tool having inner guide and advancement structures located near a bottom thereof for 

rotatably and matingiy receiving the multi-start closure and being synchronized with the receiver 

guide and advancement structure for rotating and driving the multi-start closure downward from 

the guide tool to the receiver 

[0009] Objects of the invention further include providing apparatus and methods that are 

easy to use and especially adapted for the intended use thereof and wherein the tools are 

comparatively inexpensive to produce. Other objects and advantages of this invention will 

become apparent from the following description taken in conjunction with the accompanying 

drawings wherein are set forth, by way of illustration and example, certain embodiments of this 

invention. 

[0010] The drawings constitute a part of this specification and include exemplary 

embodiments of the present invention and illustrate various objects and features thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a perspective view of an embodiment of a multi-start closure according to 

the invention. 

[0012] 

[0013] 

FIG. 2 is another perspective vie\v of the multi-start closure of FIG. ] 

FIG. 3 is a front elevational view of the closure of FIG. l shown with a portion of a 

receiver of a polyaxial bone screw according to FIG. 8, the receiver shown in partial front 
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elevation with portions broken a\vay to show the detail thereof, and further showing a rod being 

pressed upon by the closure, the rod also in partial front elevation with portions broken away to 

show the detail thereof. 

[0014] 

[0015] 

[0016] 

FIG. 4 is a reduced top plan view of the closure of FIG. 1. 

FIG. 5 is a reduced bottom plan view of the closure of FIG. l. 

FIG. 6 is an enlarged front elevational view of the closure of FIG. l with portions 

broken away to show the detail thereof. 

[0017] 

[0018] 

FIG. 7 is a reduced cross-sectional view taken along the line 7-7 of FIG. 6. 

FIG. 8 a partial front elevational view of an open bone screw assembly, with portions 

broken away to shmN the detail thereof: including a receiver, a shank, a compression insert and 

also shown in engagement with the closure top of FIG. l (in reduced vievv) and a longitudinal 

connecting member in the form of a hard rod. 

[0019] FIG. 9 is a front elevational view of an alternative closure of an embodiment of the 

invention, similar to the closure of FIG. 1, but including a break-off head, the alternative closure 

shown with a portion of a receiver of the polyaxial bone screw of FIG. 8 shown in enlarged and 

partial front elevation with portions broken away to show the detail thereat~ and further showing 

a rod being pressed upon by the alternative closure, the rod also in partial front elevation with 

portions broken away to show the detail thereof. 

[0020] FIG. 10 is another front elevational view of the closure of FIG. 9 with portions 

broken away to show the detail thereof. 

[0021] FIG. 11 is a front elevational view ofan alternative square-thread closure ofan 

embodiment of the invention with portions broken away to show the detail thereof, the closure 

shown with a portion of a receiver of the polyaxial bone screw of FIG. 8 shown in enlarged and 

partial front elevation with portions broken away to show the detail thereof: and further showing 

a rod being pressed upon by the alternative closure, the rod also in partial front elevation with 

portions broken away to show the detail thereof. 
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[0022] FIG. 12 is a front elevational view of an alternative reverse angle closure of an 

embodiment of the invention with portions broken away to show the detail thereof, the closure 

shown with a portion of a receiver of the polyaxial bone screw of FIG. 8 shown in enlarged and 

partial front elevation with portions broken away to show the detail thereof, and further showing 

a rod being pressed upon by the alternative closure, the rod also in partial front elevation with 

portions broken away to show the detail thereof. 

[0023] FIG. 13 is a front elevational view of an alternative v-thread closure embodiment of 

the invention with portions broken away to show the detail thereof, the closure shown with a 

portion of a receiver of the polyaxial bone screw of FIG. 8 shown in enlarged and partial front 

elevation with portions broken away to show the detail thereat: and further showing a rod being 

pressed upon by the alternative closure, the rod also in partial front elevation with portions 

broken away to show the detail thereof. 

[0024] FIG. 14 is a front elevational view of an alternative buttress-thread closure 

embodiment of the invention with portions broken away to show the detail thereof, the closure 

shown with a portion of a receiver of the polyaxial bone screw of FIG. 8 shown in enlarged and 

partial front elevation with portions broken away to show the detail thereot: and further showing 

a rod being pressed upon by the alternative closure, the rod also in partial front elevation with 

portions broken away to show the detail thereof. 

[0025] FIG. 15 is a partial front elevational view of an embodiment of a multi-start open 

bone anchor receiver of an embodiment of the invention with portions broken away to show the 

detail thereof, the receiver including break-off tabs. 

[0026] FIG. 16 is an enlarged and partial front elevational view of the receiver of FIG. 15 

with portions broken away to show the detail thereof 

[0027] FIG. 17 is a partial front elevational view of an embodiment of a bone anchor receiver 

having a guide and advancement structure that matingly cooperates 'vvith the multi-start closure 

of FIG. 1, also shown in front elevation, the receiver having portions broken away to shmN the 

detail thereof, and further shown with a guide tool, shmvn in phantom, the guide tool having a 
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multi-start guide and advancement strncture receiving inner surface synchronized with the bone 

anchor receiver guide and advancement stmcture. 

{00281 

FIG. 8. 

[0029] 

[0030] 

[0031] 

[0032] 

[00331 

[00341 

{00351 

[00361 

[0037] 

[0038] 

[0039] 

[0040] 

[0041] 

[0042] 

[0043] 

[0044] 

[0045] 

FIG. 18 is an exploded perspective vievv of the polvaxial bone screv,· assembly of 

FIG. 19 is an enlarged perspective view of the receiver of FIG. 18. 

FIG. 20 is a top plan view of the receiver of FIG. 19. 

FIG. 21 is a bottom plan view of the receiver of FIC.r. 19. 

FIG. 22 is a side elevational vie,v of the receiver of FIG. 19. 

FIG. 23 is an enlarged cross-sectional view taken along the line 23-23 of FIG. 20. 

FIG. 24 is an enlarged cross-sectional view taken along the line 24-24 of FIG. 22. 

FIG. 25 is an enlarged cross-sectional view taken along the line 25-25 of FIG. 20. 

FIG. 26 is an enlarged 12erspective view of the retainer of FIG. 18. 

FIG. 27 is a top plan view ofthe retainer of FIG. 16. 

FIG. 28 is a bottom 12lan view of the retainer of FIG. 26. 

FIG. 29 is an enlarged cross-sectional view taken along the line 29-29 of FIG. 27. 

FIG. 30 is an enlarged 12erspective vie,v of the compression insert of FIG. 18. 

FIG. 31 is another perspective view of the insert of FIG. 30. 

FIG. 32 is a top plan view ofthe insert of FIG. 30. 

FIG. 33 is a bottom plan view of the insert of FIG. 30. 

FIG. 34 is a reduced side elevational view of the insert of FIG. 30. 

FIG. 35 is an enlarged cross-sectional view taken along the line 35-35 of FIG. 32. 
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[0046] 

[0047] 

FIG. 36 is an enlarged cross-sectional view taken along the line 36-36 of FIG. 32. 

FIG. 37 is an enlarged front elevational view of the receiver and retainer of FIG. 18 

with portions of the receiver broken awav to show the detail thereof and shown in an early stage 

of assembly with the retainer. 

[0048] FIG. 38 is a front elevational vie,v with pmtions broken awav 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. 

f 00491 FIG. 39 is a reduced front elevational vie\v vvith pmtions broken awav, similar to 

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

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

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

[00511 FIG. 41 is an enlarged and partial perspective view of the assembly as shown in FIG. 

40. fmther showing portions of the receiver pressed or crimped toward the insert to prohibit 

fi.irther rotation of the insert with respect to the receiver. 

[0052] 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 thereof the shank being shown 

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

either before or after 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 assemblv with the retainer. 

[0054] 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 retainer wherein the retainer is at maximum expansion with the receiver cavitv. 
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[0055] FIG. 45 is a reduced and partial front elevational view. similar to FIG. 44, with 

portions broken away to shmv the detail thereof ·wherein the shank is fuHv assernbled with the 

retainer. 

[0056] FIG. 46 is a partial front elevational view, similar to FIG. 45, with portions broken 

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

within the receiver. 

f 00571 FIG. 47 is an enlarged and partial front elevational view with portions broken away. 

similar to FIG. 46 and fmiher showing the insert after being pressed downwardly into friction fit 

i,;mg_9gement with the shank. 

[0058} FIG. 48 is an enlarged and partial front elevational view with portions broken awav of 

the assemblv of Fig. 18, shown with the closure top pa1tiallv assembled as also shown in FIG. 3. 

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

similar to FIG. 48 and fbrther showing the closure fully assembled between arms of the receiver. 

[0060] FIG. 50 a reduced and partial front elevational view with portions broken away of the 

assemblv of FIG. 49, but with the rod and closure top thereofremoved and replaced with an 

alternative deformable rod and an alternative multi-staii closure of the invention. the inse1i 

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

and replacement of the rod and closure top. 

[0061] 

[0062] 

FIG. 51 is a reduced and partial perspective view of the assernhlv of FIG. 49. 

FIG. 52 is a partial perspective view, similar to FIG. 5 L but showing the shank 

disposed at an eighteen degree angle ( cephalic) with respect to the receiver. 

[0063] FIG. 53 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. 

(00641 FIG. 54 is a partial perspective view. similar to FICr. 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 forty-two degree (medial) by eight degree (cephalic) angle with respect to the 

receiver. 

[0066] FIG. 56 is a partial perspective view, similar to FIG. 55, but showing the shank 

disposed at a fortv-two degree (medial) angle with respect to the receiver. 

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

disposed at a fortv-tv,ro degree (medial) by eight degree ( caudal) angle with respect to the 

receiver. 

[0068] FIG. 58 is an enlarged front elevational view of the assembly of FIG. 57 with portions 

broken away to shmv the detail thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

[00691 [0028] As required, detailed embodiments of the present invention are disclosed 

herein; however, it is 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 strncture. lt 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 normal connotations applied to such 

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

[0070] fQQ~-9-] Furthermore, the tem1s lead, 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 strncture fonn to the next For example in 

a single-start thread-fom1, 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 V,'ound form 

wrapped around a cylindrical core, or in the case of the present invention, wrapped around a 
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cylindrical closure plug body and thus there is only one start structure or surface at a base or 

fonvard end of the closure body that initially engages a mating structure on the open implant. 

Each time a single start closure rotates one tum (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 fonns. Multi-start means that there are at 

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

[0071] {oo;{+:} ~With reference to FIGS. 1-8 and 18--58, and in particular to F±G. & FIGS. 8 and 

1~., 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 bodv 6 integral with 

an upwardly extending u:ru2er portion or capture stmcture 8: a receiver 1 0; a retaining structure or 

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

the invention in the form of a cylindrical plug having a double start helically wound ±1ange-fom1. 

cooperates vlith an illustrated closure structure 18 embodiment of the invention. The bone screv,1 

a3sembly l is described in detail in U.S. Provisional Patent Application No. 61/631,746 filed Jan. 

10, 2012 and incorporated by reference herein (hereafter the 1746 application) and therefore will 

net be ee&eril:lea iH- great eeta-il herein. +-be -deser½:ftien- &et fe.F#t in tl½€ '+4& ~lietttien- iwktdes a 

more detailed explanation of all the components referenced in FIG. 8. It is 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 

screws, hooks and other types of open implants requiring a piug or closure mechanism to fix a 

rod or other implant member to a vertebra or other bone. Thus, the assembly 1 is only one 

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

[0072] [0031] Briefly, the illustrated assembly l indude8 a shank 11 'Nith an upwardly 

e11:tellffing l¼J:3per p-Elft½OH-Breapt-Hfe ffif"oomn:.~.g.; an-ep€frree,eiver lQ; -a ret-atnifrg a-truet-uf-e or 

retainer (not shovm) that pivots 'Nith the shank 4, a compression or pressure insert 1 i and the 

mt1-l-ti--start--e-lBS-1.:tre--s-tflte-tu-r-e--0r-'p-l1:tg--l-.g.-tH--t-h-e--fert1=i:--e-f--a--0-y-l-i-ndr-i-0a-l--1:;l-l¾g--h-a-v-i-ng---a--deuh+e--start 

helieally v,1ound fltmge fonn. The closure stmcture 18 presses against and captures a longitudinal 

connecting member, for example, a rod 21 which in turn engages the compression insert 14 that 

l] 

Zimvie_Zimmer Biomet v. Jackson 
IPR2023-01432; Petitioners’ EX1002 

Page 280 of 391



presses against the shank upper portion 8 that is attached to the retaining structure that in tum 

presses against an inner surface of the receiver 10, so as to capture and fix 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 l 0 with 

the shank 4 until both are locked or fixed relative to each other near the end of an implantation 

procedure. 

[0073] [0032] 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 alioys and deformable and less compressible plastics, including, but not limited to rods 

made of elastomeric, polyetheretherketone (PEEK) and other types of materials, such as 

polycarbonate urethanes (PCU) and polyethylenes. Furthermore, in lieu of a rod, longitudinal 

connecting members for use with the assembly 1 may take a variety of shapes, and/or may 

include a tensioned cord as described in greater detail in the ': 4 6 application that is incorporated 

~ refer-enee herein. 

[0074] f-OQ.;;1 It is noted that the receiver 10 includes guide and advancement stmctures 168 

that are shown as interlocking flange fom1s 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 form, 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 fom1, a reverse angle thread receiving form or other thread-like or non-thread-like 

helically wound discontinuous advancement structure receiving forms for operably guiding 

under rotation and advancing a multi-staii closure structure downward between the receiver arms 

160, as well as eventual torquing torqueing when the closure structure abuts against the rod 21 or 

other connecting member. 
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[0075] fQQJ4] 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 b:ruide 

and advancement structure in the forrn 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 fonn 42 includes a start 

surface or strncture 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 herein) that each of the closure structure 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, av-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 strncture 18 is advanced into 

the receiver channel. The specific flange fonns 42 and 4 3 illustrated in FIGS. 1-7, as well as 

acceptable alternative locking forms, are described 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 

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

[0076] f-003-~1 The illustrated closure stmcture 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 shm-vn) 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 l 0 

at arms 160. It is also foreseen that the closure structure 18 may alternatively include a break-off 

bead 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 bottorn surface 58 of the 
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closure is planar and fu1iher includes a rim 60 for engagement and penetration into the surface 22 

of the rod 21 in certain ernbodirnents of the invention. The closure top 18 further includes a 

cannulation through bore 62 extending along a central axis thereof and through a drive base 

surface 63 and the bottom surface 58 thereof. Such a through bore provides a passage through 

the closure i 8 interior for a length of wire (not shown) inserted therein to provide a guide for 

insertion of the closure top into the receiver am1s 160. 

[0077] [0036] The closure structure 18 helically wound flange fom1 start structures 46 and 

4 7 of the respective forms 42 and 43 are located on opposite sides of the closure plug body 40 

and are both located adjacent the bottom surface 58. As illustrated in FIG. 3, for example, when 

the closure structure 18 is rotated into the receiver 10 between receiver arms 160, each having a 

guide and advancement structure 168, the start 46 engages mating guide and advancement 

structure 168 on one am1 160 and the start 47 simultaneously engages §,'llide and advancement 

structure 168 on the opposing arm 160, both forms 42 and 43 being simultaneously captured by 

the mating forms 168 on the opposed arms 160. As the structure 18 is rotated, the structure 

advances axially downwardly between the arms 160 and presses evenly down upon the captured 

rod 21. Each time the illustrated duel- or double-stmi closure plug 18 is rotated one complete 

tum or pass (three hundred sixty degrees) between the implant anns, the closure plug 18 

advances axially into the implant and toward the rod by a width of two helical flange fom1s. The 

illustrated closure 18 is sized for at least one complete rotation (three hundred sixty degree) of 

the plug 18 with respect to the receiver 10 open arms 160 to substantially receive the plug 

between the implant arms. Each of the start structures 46 and 47 includes a leading face having at 

least one curvate surface. The at least one curvate surface includes at least one radius of 

curvature. In one embodiment, the at least one curvate surface is both concave and convex. 

Multi-start closures of the invention may have two or more coarse or fine helical fom1s, resulting 

in fewer or greater fonns per axial distance spiraling about the closure plug body and thus 

resulting in plugs that rotate less or rnore than one complete rotation to be fully received between 

the implant arms. Preferably, helically wound forms of the multi-start closure of the invention 

are sized so as to spiral around a cylindrical plug body thereof to an extent that the closure 

rotates at least ninety-one degrees to fully or substantially receive the closure plug between the 

arms of the bone screvv receiver or other open implant. Particularly preferred guide and 

advancernent structures are sized for at least one cornplete tum or pass (three-hundred sixty 
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degree) of the closure between the receiver 10 arms and as many as two to three rotations to be 

fully received between implant arms. 

{00781 An alternative closure top, such as the top 18' shown in FIG. 50 for use with a 

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

domed pmiion 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 guide and advancement strnctures 42' and 43', a top 

surface 54' and an internal drive 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. 

[0079] The shank 4, best illustrated in FIGS. 18 and 42-49, is elongate, with the shank bodv 

6 having a helically wound bone implantable thread 124 (single or dual lead thread fom1) 

extending from near a neck 126 located adjacent to the upper portion or capture strncture 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 

with the tip 128 and driven down into the vertebra with an installation or driving tool (not 

shown), so as to be implanted in the vertebra to near the neck 126, as more fully described in the 

paragraphs below. The shank 4 has an elongate axis of rotation generallv identified by the 

reference letter A. 

{00801 The neck 126 extends axiallv upward from the shank body 6. The neck 126 may be of 

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

132 of the body 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 bodv 6 is implanted in such vertebra. 

[0081 l The shank upper portion 8 is configured for a pivotahle 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 l 0. The shank upper poliion 8 has an outer. convex and 

substantially spherical lower surface 134 that extends out\vardly and upwardly from the neck 126 

and tenninates at a substantially planar ledge or shelf 136 that is annular and disposed 
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perpendicular to the shank axis A. The spherical lower surface 134 has an outer radius that is the 

same or substantiallv sirnilar 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 participatin2" in the ball and 

socket joint fonned 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 is a 

cylindrical surfa.ce 138, the surface 138 having a radius that is smaller than the radius of the 

lower spherical surface 134. Extending outwardlv from the cylindrical 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 ,vill be discussed in greater detail below, the lower ledge 136, 

cylindrical surface 138 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 ledge 140 is a cvlindrical surface 142 having a radius smaller than the radius of the 

spherical surface 134 but larger than the radius of the cylindrical surface 138. Extending 

upwardly from the surface 142 is an upper partiallv spherical or dmned surface 144. The 

spherical surface 144 has an outer radius configured for sliding cooperation and ultimate 

frictional 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 111ustrated ernbodirnent 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 drive feature or imprint 150. The illustrated internal drive feature 150 is an aperture 

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

under the tradernark TORX, the aperture designed to receive a tool (not shown)of an Allen 

wrench tvpe, into the aperture for rotating and driving the hone screw shank 4. It is foreseen that 

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

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 150 is disposed 

perpendicular to the axis A with the drive feature 150 othenvise being coaxial \Vith the axis A. In 
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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 FIG. 42 

or after the shank 4 is attached to the receiver 10, with the shank bodv 6 being driven into the 

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

[0083] The shank 4 shown in the drawings is cannulated, having a small centrai 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 

with the threaded body 6 and the upper portion 8. The bore 151 provides a passage through the 

shank 4 interior for a length of wire (not shown) inserted into the vertebra 17 prior to the 

insertion of the shank body 6. the wire providing a guide for insertion of the shank body 6 into 

the vertebra i 7. 

[0084] To provide a biologicaHv active interface with the bone, the threaded shank body 6 

mav be coated. perforated, made porous or otherwise treated. The treatment mav include, but is 

not limited to a plasma spray coating or other type of coating of a metal or, for example, a 

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

§puttering, sand blasting or acid etching, that allows for bony ingrowth or ongrm-vth. Certain 

metal coatings act as a scaffold for bone ingrowth. Bio-ceramic calcium phosphate coatings 

include. but are not limited to: alpha-tri-calcium phosphate and beta-tri-calcium phosphate 

(Ca~(P04}:_~), tetra-calcium phosphate (Cc4P~Q2), amorphous calcium phosphate and 

hvdroxyapatite (Ca10(P04)c}\OH)2). Coating with hydroxyapatite, for example. is desirable as 

hydroxvapatite is chemically similar to bone with respect to mineral content and has been 

identified as being hioactive and thus not only supportive of hone ingrm:vth, but actively taking 

part in bone bonding. 

[0085] With particular reference to FIGS. 18-25, the receiver 10 has a generally U-shaped 

appearance with a partially discontinuous substantially cylindrical inner profile and a partiallv 

cylindrical and partially faceted outer profile. The receiver 10 has an axis of rotation B that is 

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 befixe 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 158 integral with a pair of 

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

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

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

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

anns 160 has an interior surface, generally 166 that bas a cylindrical profile and further includes 

a partial helicaliv wound guide and advancement stmcture 168 extending radially inwardly from 

the surface 166 and located adjacent top surfaces 169 of each of the arms 160. In the illustrated 

embodiment. the guide and advancement structures 168 are each in the form of a pa1tial heiicallv 

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

structure 18. Thus, unlike single start advancernent 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 images of one another, the structures 168 on each arm 160 beingJ!ligned with 

respect to the receiver axis B, so that each closure structure start and are simultaneously engaged 

and captured at each arm 160 at the same time. 

[0087] The am1s 160 further include an opQosed pair of vertically extending outer grooves, 

generailv 174, running substantially parallel to the receiver axis B that are centrally formed in 

outer curved (illustrated as faceted, both curved and planar) surfaces 176. Each groove 174 runs 

centrallv from the respective arm top surface 169 and terminates at a through aperture 177. Each 

aperture 177 extends through the respective arm surface 176 and also through the respective 

interior ann surface 166 and is located spaced from the receiver base 158. Each 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 plananvall surface 181 

terminates at the top arm surface i 69 and at a lower surface 182 partially defining the aperture 

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

partially defining the through aperture 177. The opposed surfaces 179 are sized to receive 
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portions of an elornrnte tool (not shown) for locking and unlocking the insert 14 with respect to 

the receiver as will be described in greater detail below. In sorne ernbodirnents, the surfaces 179 

mav be disposed at a sli2"ht angle with respect to each other, fom1ing a dovetail-like space for 

rnaintaining a close relationship betvveen an elongate tool \not shown) that enters into the groove 

174 at the arm top surface 169 and is sHdingly received between the surfaces 179. The surfaces 

179 tem1inate at a lower surface 183 that also partiallv defines the through aperture 177. The 

surface 183 is substantially perpendicular to the surfaces 179. Thus, the illustrated through 

aperture 1 77 located below each of the grooves 17 4 is substantially the same width as the groove 

17 4 there-above, resulting in the aperture 177 having a substantial[ v rectangular profile. The 

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

insert 14 as will be described in greater detail below. 

[00881 With particular reference to 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 ape1iures 186 are substantially circular in profile and do not extend completely 

through the respective anns 16(L but rather tenninate at a location between the ann outer surface 

176 and the interior surface 166 to provide a crimping pmiion or wall 18 7. The crimping 

portions or ,vans 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 l O as will be described in greater detail 

below. 

[0089] The receiver 10 is a one-piece or integral structure and is devoid of anv spring tabs or 

collet-like structures. Preferablv the inse1i and/or receiver are configured with structure for 

blocking rotation of the insert with respect to the receiver, such as 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 fonned in each outer ann surface 176 near the top surface 

169 is an undercut tool receiving and enQa/Zin/Z groove 189. Some or all of the ape1iures and 

grooves described herein, including, but not limited to grooves 17 4, apertures 177, and grooves 

189 mav be used for holding the receiver 10 during assembly with the insert 14. the retainer 12 

and the shank 4; during the implantation of the shank body 6 into a vertebra when the shank is 

pre-assembled with the receiver 1 O; during assemblv of the bone anchor assemhlv 1 with the rod 
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21 and the closure structure 18; and during lock and release adjustment of inserts according to 

the invention \Vitb respect to the receiver 10, either into or out of frictional eng<lgement \Vitb 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 158. 

[0090] 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 

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

structure 168. Adjacent to and above the surface 190 is a discontinuous upper annular ceiling 

surface 191. The upper annular surface 191 includes the surface 182 that partially defines the 

aperture 177 and also includes bottom surfaces of the guide and advancement structure 168. Also 

adjacent to and below the surface 190 is a discontinuous annular surface or step 192 that in tum 

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

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

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

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

top loading of assemblv 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 

current embodiment the surface 194 terminates at a small discontinuous ledge or hp i 95 

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 the 

cylindrical surface 196 is continuous and thus partially defines the base cavitv 61. The 

cylindrical surface 196 has a diameter smaller than a diameter of the cvlindrical surface 190. but 

l~rger than a diameter of the surface 194. The receiver inner arm surfaces 166 mav further 

include other sloped, stepped or chamfered surfaces bet\veen the cvlindrical surfaces 190, 194, 

and 196 as desired for ease in assemblv 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 inwardlv toward the receiver axis B. The surface 197 

terminates at a substantiallv cylindrical surface 198. The surface 198 terminates at another 

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

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

below. The ceiling surface i 99 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 substantiallv cylindrical surface 200 having a radius greater than a radius of the 

surface 198, the opening partiallv defined by the surface 200 providirnz 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 angle, for example, as shown in FIG. 58 and 

discussed in more detail below. 

[00921 As stated above. the surface 199 is substantially annular and defines an upper ceiling 

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

defined by a substantiallv spherical surfa.ce 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 surface 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 

seating surface for the retainer 1 ?. the surface 203 slidingly receiving the retainer 12 until the 

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

shank 4 by the insert i 4. A cvlindrical surface 204 is adiacent the spherical surface 203 and an 

outv,rardly flaring surface 205, illustrated as frusto-conicaL spans betv.reen the cylindrical surface 

204 and a bottom surface 206 of the receiver l 0. 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 be smaller than an upper outer radial dimension of the retainer 12 when the retainer 12 is fixed 

to the shank upper pmtion 8, so as to form a restriction 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 mav be cut into or otherwise formed in a portion 

o-fthe base surface 206, as well as in portions of the surfaces 202,203,204, and ?05, the cupped 

or stepped surfaces being_ typically located substantially centrallv 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 mticulation between the shank 4 and the receiver 10 in a 

particular or desired direction. In the present embodiment, one such arrangement of stepped 

surfaces, generallv 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 partiaHv.: __ p)J!!H!I 

and partiallv curved surfaces 210, the surfaces 209 and 210 defining edges for gripping the shank 

4 as shown. for example in FIG. 58. The cut-out 208 is 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 \Vhen the shank upper portion 8 and the 

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

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

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

to compress the retainer 1? during assembly, the opening or slit that allows for expansion of the 

retainer 12 is designed to be very na1Tow, advantageouslv 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, !!enerallv 221, that 

passes entirely through the stmcture 12 from a top surface 222 to a bottom surface 224 thereof. 

The bore 221 is primarily defined bv 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 

grooves may be formed in the inner and/or bottom surfaces to more evenly distribute stress 

across the entire retainer during expansion thereof. 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 similar radius as the receiver seating surface 

203 and also the shank lower spherical surface 134. The resilient retainer 12 fmther includes first 

and second end surfaces, 230 and ?31 disposed in spaced relation to one another when the 

retainer is in a neutral state. Both end surfaces 230 and 231 are disposed substantially 

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 

that it mav be desirable to orient the surfaces obliguelv or at a slight angle to the top and bottom 

surfaces. 

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

illustrated that is sized and shaped to be received bv and down-loaded into the receiver 10 at the 

upper opening 166. The compression insert i 4 has an operational central axis that is the same as 

the central axis B of the receiver 10. In operation. the insert advantageouslv frictionally engages 

the bone screw shank upper portion 8 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 if, 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 released by the surgeon if desired with insert ernmging tools (not shown). In some 

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

interference fit feature. but is otherwise substantially similar to the inse1t 14. Such an insert 

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

arms 160 and the cavitv 161. The locking insert 14 (as ,vell as the non-locking alternative inse1t 

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 necessarv, and un-

,vedged from the receiver 10 with a release tool (not shovm). 

[0097] The locking compression insert 14 includes a bodv 256.with cvlindrical surfaces of a 

varietv of diameters as well as planar surfaces and chamfers and cut-outs to provide Clearance 

between the inse1t 14 and the retainer 12 during various steps of assembly as ,vell as when the 

assembly 1 is in a final locked position. The body 256 is integral with a pair of upstanding am1s 

257. Located between the arms 257. the body 256 has an outer partial cylindrical surface 258. 
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Each arm outer smface is substantially cvlindrical in profile but is made from a variety of facets 

or faces as well as cut-outs to provide for clearance with other components of the assembly l. 

Located on the body 256 belmv each upstanding arm 257 is a substantially cvlindrical 

interference fit surface or band 159 that extends outwardly from and between an upper 

cylindrical surface 260 and a lower cvlindrical surface 261. The lower surface 261 is adjacent to 

an annular bottom surface 264 of the insert 14. Each upper cylindrical surface 260 partially 

defines one of the insert arms 257. The interference fit band 159 runs substantially parallel to the 

bottom surface 264. A diameter of the insert 14 measured at the band surface 259 is larger than a 

diameter measured at surfaces 260 or 261 As best shown in FIG. 36. in the illustrated 

embodiment, the bottom surface 264 is disposed at an angle with respect to the lower surface 

26 L but may be perpendicular to the lower surface 261 in other embodiments. The insert 14 

further includes substantially planar arm top surfaces 265 located opposite the bottom smface 

264. The arms 257 are each further defined bv substantially planar front and rear surfaces 266 

that run from the top surfaces 265 to the bottom surface 264. At the bottom surface 264, the front 

and rear surfaces 266 are narrow due to clearance cut-outs 267 located at each comer of the 

insert 14. Each arm 257 also includes an outwardlv extending wing, generally 268 located 

centrallv on and extending outwardly from an upper cvlindrical surface 269 of the arm 257. the 

surface 269 being adjacent to the arm top surface 265. Each arm top surface 265 also extends 

along the respective wing 268 to a substantially cvlindrical outer surface 270. Each wing is also 

defined bv a lo\ver surface 271 and opposed planar side surfaces 272, the upper surfaces 265 and 

the lower surfaces 271 being substantially parallel to one another. The juncture between the 

planar side surfaces 272 and the cvlindrical surface 270 may include one or more chamfered, 

planed, or otherwise angled or curved surface to aid in rotational assemblv of the insert 14 within 

the receiver 10. The opposed side surfaces 272 generally span between top and bottom surfaces 

265 and 271 respectively. of each wing 268, the side surfaces 272 being substantially 

perpendicular to adiacent top and bottom surfaces 265 and 271. The cylindrical surfaces 270 are 

sized and shaped for sliding rotation within the receiver arm cvlindrical surfaces 190 during 

assemblv of the insert 14 with the receiver 10 as will be described in greater detail below. The 

illustrated wings 268 include indicator stripes 273 that provide a surgical staff with an indication 

of the location of the insert 14 with respect to the receiver 10 during surgerv. For example, the 

location of the stripe 273 with respect to the receiver 10 indicates whether the insert 14 is in a 
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non-floppy. but movable, frictional engagement with the shank head 8 or whether the inse1i 14 is 

fullv locked dmvn 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 inse1i 14, a through bore, generally 275, is 

disposed primarily within and through the bodv 256 and communicates with a generallv U-

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

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

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

21 or other longitudinal connecting member. It is foreseen that an alternative embodiment ma\._'. 

be configured to include planar holding surfaces that closely hold a square or rectangular bar as 

well as hold a cylindrical rod-shaped, cord, or sleeved tensioned cord longitudinal connecting 

member. A pair of opposed, inwardly facing grooves or ape1iures 280 are located in the saddle 

278 beginning near a juncture of the substantiallv 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. is substantiallv defined at the body 256 by an inner 

gylindrical surface 282 that comnmnicates with the seat 279 and also comnmnicates with a lower 

concave, radiused or otherwise curved portion ?84, that in some embodiments may include 

shank gril]J2ing surfaces or ridges, the surface portion 284 generallv having a radius for closelv 

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

surface 264. It is foreseen that the lower shank engaging portion 284 may additionally or 

alternatively include a roughened or textured surface or surface finish, or mav be scored, 

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 

directly beneath one of the am1s 257 and has a geometry for receiving a portion of the top ?22 

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

into place bv the inse1t 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 driving 

tool (not shown) therethrough that engages 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 insert 14 from 

a locked position with the receiver 10, the tool pressing dmvn 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 

257 and the insert bodv 256 may include more surface features. such as cut-outs notches, bevels, 

etc. to provide adequate clearance for inserting the insert 14 into the receiver and cooperating 

with the retainer 12 during the different assemblv steps as ,vin be described in greater detail 

below. 

[0101] The insert bodv 256 cylindrical surface ?58 has a diameter slightly smaller than a 

diameter between crests of the guide and advancement structure 168 of the receiver 10, allowing 

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

the insert 14 being located between the receiver anns 160 during insertion of the insert 14 into 

the receiver i Oas shown. for example, in FIG. 38. Once the arms 257 of the insert 14 are 

generally located beneath the guide and advancement structure 168, the insert 14 is rotated into 

place about the receiver axis B vvith the wings 268 entering the receiver groove formed by the 

cvlindrical surface 190. the adjacent upper annular surface 191 and the adjacent lower annular 

surface 192 until the wings 268 are located in the apertures 1 77 as vvill be described in greater 

detail below. 

[0102] With reference to FIGS. 18 and 48-50, the illustrated elongate rod or longitudinal 

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

implants utilized in reconstructive spinal surgery, but is tvpically a cylindrical, elongate structure 

having the outer substantiallv smooth, cvlindrical surface 22 of uniform diameter. The rod 21 

mav be made from a varietv of metals, metal alloys and deformable and less compressible 

plastics. including, but not limited to rods made of elastomeric, polyetheretherketone (PEEK) 

and other types of materials, such as polycarbonate urethanes (PCU) and polyethvlenes. 

{01031 Longitudinal connecting members for use with the assemblv 1 may take a variety of 

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

h"?Il£itudinal connecting member used in the assembly L Some embodiments of the assemblv 1 

mav also be used with a tensioned cord. Such a cord may be made from a varietv of materials, 

including polyester or other plastic fibers, strands or threads, such as polyethvlene-terephthalate. 

Furthermore, the longitudinal connector mav be a component of a longer overail 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 

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

component that is sized and shaped to be located het\veen adjacent pairs of bone screw 

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

connecting member at one or both sides of the bone screw 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 

metal alloys including but not limited to stainless steel, titanimn, titanimn allovs and cobalt 

chrome; or other suitable materials. including plastic polymers such as polyetheretherketone 

(PEEK), ultra-high-molecular weight-polyethylene (UHMWPt polyurethanes and composites, 

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

12olyiso12rene (natural rubber}, and synthetic 12olymers, co12olymers. and thermoplastic 

elastomers, for example, polyurethane eiastorners such as polvcarbonate-urethane elastomers. 

[0104] Preferably, the receiver 10, the retainer 12 and the compression insert 14 are 

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

the component pieces, as weil as crimping a portion of the receiver l 0 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 factorv. In other instances, it is desirable to first irnplant the shank 4, 

follmved by addition of the pre-assembled receiver, retainer and compression insert at the 

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

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

around the shank up12er 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 variety ( e.g., surface treatment of roughening the upper portion 8 and/or hvdroxyapatite 

on the shank 6), with the receiver, retainer and compression insert. Allowing the surg~_QIU.Q 

choose the appropriately sized or treated shank 4 advantageously reduces inventory 

requirements, thus reducing overall cost 

[0105] Pre-assemblv ofthe 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 slightlv angled to 

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

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

located opposite the cut-out surface 200 and then past the stepped cut-out 298 in such an angled 

and upward manner into the chamber 161, followed bv tilting the retainer 12 such that the top 

surface 222 is moved into a position within the receiver cavity 161 axially aligned with the 

receiver axis Band 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] Also ,vith reference to FIG. 38 and with farther reference to FIGS. 39 and 40, the. 

compression insert 14 is then downloaded into the receiver l 0 through the upner opening 163 

,vith the bottom surface 264 initiallv facing the receiver arm top surfaces 169 and the insert arms 

257 located between the opposed receiver arms 160. The insert 14 is then lowered toward the 

channel seat 164 unti I the inse1t 14 arm upper surfaces 265 are adiacent the receiver arm inner 

surfaces located below the guide and advancement structures 168. Thereafter, the insert 14 is 

rotated in a Clockwise or counter-clock,vise manner about the receiver axis B until the upper arm 

surfaces 265 are directly below the guide and advancement structure 168 of each am1 as 

illustrated in FIG. 40 with the U-shaped channel 278 of the insert 14 aligned with the U-shaped 

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

compressed slightly during rotation to clear inner surfaces of the receiver arms 160. As the insert 

14 is rotated about the axis B, the insert wimrn, generally 268 slidingly rotate within the circular 

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

{01071 With particular reference to FIGS. 40 and 41, at this time, the four crimping wall 

portions 187 are pressed inwardlv towards the insert 14 and crimping ,val! material thus engages 
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the insert near front and rear surfaces 266 thereof, specificallv at the four surfaces or facets 267 

as best shown in FIG. 41. The crimping wall material of the wall 187 pressing __ ~gainst 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 he some upward and dovvnward 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 ofthe insert wings 268. Downward 

movement of the insert 14 is prohibited by the bands 259 resting on receiver ledge surface 195 

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

position for ship~?,lng as an assembly along with the separate shank 4 and also ready for assembh: 

Vlith the shank 4 either at the factory, by surn-erv staff prior to implantation, or directlv upon an 

implanted shank 4 as will be described herein. 

[01081 As illustrated in FIG. 42, the bone screw shank 4 or an entire assemblv 1 made up of 

the assembled shank 4, receiver 10, retainer 12 and compression insert 14. is screwed into a 

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

that operablv drives and rotates the shank bodv 6 b_y engagement thereof at the internal drive 

150. Specificallv, the vertebra 17 mav be pre-drilled to minimize stressing the bone and have a 

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

shank 4 with respect to the vertebra. A further tap hole may be made usirnz 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 

wire utilizing the cammlation bore 151 bv first threading the wire into the opening at the bottom 

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 guide. It is foreseen that the shank and other bone screw 

assembly parts, the rod 21 (also having a central lumen in some embodiments) and the closure 

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

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

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

mav be driven to a location slightly above or proud to provide for ease in assembly with the pre-

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 untii the shank upper portion is received within the 
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opening 207. With particular reference to FIGS. 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 partiallv defined by the spherical surface 202. As the portion 8 continues 

to move upwardly tovvard 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 initially expands about the shank upper spherical surface 144 and then slides along the 

cvlindrical surface 142. and finally snapping or popping into the recessed cylindrical surface 

138, the surface 225 of the retainer 12 fully contacting and frictionally engf~ging the cvlindrical 

surface 138 between the shank lower ledge 136 and the upper ledge 140. At this time. the 

retainer 12 is in a neutral or slightly expanded state, fully snarmed onto the shank um;ier portion 8 

with both the retainer 12 and shank upper portion 8 in pivotal relation with the receiver 10. 

[0110] With reference to FIG. 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 rnay be pressed dowmvardly 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 

i,;mg_9gement between the insert inner spherical surface 284 and the shank upper domed surface 

144 to 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 

inse1t outer band surfaces 259 and the receiver cylindrical surfaces 196. Alternatively, the insert 

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-floppv arrangement between the insert 14 and the shank head 8, 

followed by performin!! a locking engagement 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 1 may be implanted after the insert 14 is pressed into non-floppv frictional 

i,;mg_9gement with the shank head 8 by inserting the driving toOI (not shown) into the receiver and 

the shank drive 150 and rotating and driving the shank 4 into a desired location of the vertebra 

17. 

[0111] Again, with reference to FIG. 48 and also FIG. 49. the rod 21 is eventuallv positioned 

in an open or percutaneous manner in cooperation with the at least two bone screw assemblies 1. 
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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 drive 56 

until a selected pressure is reached at which point the rod 21 engages the l.J-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 foctional engagement with the receiver 10. With specific reference to FIGS. 3, 48. and 

49, as the multi-start closure structure 18 rotates and moves downwardlv into the respective 

receiver l 0, the rim 60 engages and penetrates the rod surface 22. the closure structure 18 

pressing downwardly against and biasing the rod 21 into compressive enga1wment 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 torque on the 

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

Also, for example, with reference to FIGS. 52-58, when the shank 4 is disposed at an angle with 

respect to the receiver 10. the lower spherical surface 134 of the shank upper portion 8 may also 

be in frictional engagement with a portion of the receiver spherical seating surface 203. The 

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

engagement with the receiver at the surface 203. 

[0037] In use, the receiver 10, the retainer 12 and the oompression insert H are 

aft&effi-fjh~d -v.ci#i: tlte fJh·frH-k 4 ei#i:ef ltefere Br after ti'l:e {ti'l:ftfri,f ½ft tffij3lan:ooa in:t;e. fl: 'V€Hel.'>ffl:, fl:H6 #i:€ 

resulting assembly l is ultimately attached to the rod 21 or other longitudinal connecting member 

fl:S ee&effi'}e€4 +H Hte ''746- fl:j3j3lteatioo fOOBffJOfatee ey 'fffireftee +i-ereiH. ±t tfJ flffie6 Hrat #i:€- SfHffl,k. 4 

an<J othef.13oo-e oorew assem-hly pafts, thtH-od 21 (nl se- haviag -a -eemral lmHen in 5effi€ 

embodiments) and the cl otsure top 18 having the oentral bore 62 oan be inserted in a peroutaneous 

er m+ntffial:ly ffl'Va&i¥e 5-U-Fgte-al m-anoor, tittli~ng gui-ee wi'f-e&. A4:rer the rocl 1,l ,of Bt+i-ef 

longitudinal connecting member is positioned in an open or percutaneous manner in coorerntion 

with--tlte-fl:t-lea-st·-tw-:o-boo-e--sBFew--as5€ffl:bli-e&-·l-(Br·Bthei.=--epea-i-ffitJl-ae,ts);··the-BleStff-e--stR:H3tHl.'e--l-8--i-s 

then inserted into and adyanced between the am1s 160 of each of the receiver 10. The closure 

strue!:l±re 1 8 i-5 re!:atee, HBtn-g fl: tBel en:gfrgeE4 'With !;lte i-HHer 4ri-v-e- §.e UHti+ a 5€leetee 17restllire +s 

reached at :;vhich point the rod 21 engages a U shapecl seating surface of the compression insert 

14, further presf>ing the insert against the shank urper portion 8 and attaohed retaiHer into locked 
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fri,.e.t+Effittl engage-m-e-Ht w1ffi the feeewef l-0-. Pr4ef 1:e l-eekmg the i-B-ser1: +4 agai-B-s1: {lie sllaflk: hea.a 

g, the shank 1 may be pivoted to a plurality of potentially de::.imble pm,itions with respect to the 

reee:ci-v-er---l-G;--4:-0-lfow-e4-1:-,:y--l:e-e-k-ing-t3'fthe--pt3-±:ya*f.a-l--n1e-e-h-a-n-i5-rn-13:y--fHUy-ma-1:ing-t:!1e-HH:l-lti-s1:a-Ft 

closure top 18 ,vith the receiver l 0. Different angular or articulated positions of the shank 4 '.Vith 

re-speet t;& tlle FSeet¥ef +-0- are fiHffiv-n- tH the '7 44 a-~1:;+i-eati-ett 1Heerpefate4 b,y refefene-e Hereifl-. 

-f~JfH-&} Wit!:; -speeiHG reref€Hee te ¥'. Iff'g. 3- aflfi g as tlw -mt.tltf. sta-ft el-e-st:1r€ Sti"deffire- 18 

rotates and moves dmvmvardly into the respective receiver 10, the rim 60 engages and penetI·ates 

the rod surface 22, the closure structure l 8 pressing dowH',:rardly against and biasing the rod 21 

i-B-te €0-ffif3fe5-Sf.\.,e engagement wf.th the i-B-sert +4 ffiat Hff!:€5- 1:he t~ha-Hk Hft';er portiB-n- g filMi 

attached retainer into locking engagement 'Nith the receiver, the retainer outer su.rfa.ce frictionally 

abutttHg--a-n--tHner--spherf.e-a-l--sea-t1t1g--su.r-fa-ee-o:f-the-'r-e-eet¥e'r---l--O-,--fer--exca-r11ple;-·aheut--8-04tJ--a-ooHt--+:JO 

inch pounds of torque on the closme top may be applied for fixing the bone scre',Y shank 6 ',Yith 

re~t ffi the ree-ewer -1 Q. Al-&e, ~ e¾am-ple, wli-eH {he -sllaflk: 4 ifi 4i&f.&see at fffi aHg-le wi-tll 

respect to fue receiver 10, a part of the shank upper portion 8 rnay also be in frictional 

engagement with a portion of the receiver spherical seating surface. 

(01121 [0039] lfremoval of the rod 21 frorn any of the bone screw assemblies 1 is necessary, 

or if it is desired to release the rod 21 at a particular location, disassembly is accomplished by 

using the driving tool (not shown) that mates with the internal 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 adiusted and/or removed 

and the frictional enga!!ement 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 10. Thus, at this time, another rod, such as the defom1able 

rod 21' and cooperating ahemative multi-start closure top l 81 mav be loaded onto the already 

locked-up assembly to result in an alternative assemblv. It is noted that the closure drive 56' may 

advanta[eously be made smaller than the drive of the closure 18. such that the deformable rod 
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21' is not unduly pressed or defonned during assembly since the polvaxial mechanism is already 

locked. 

f0114J With reference to FIGS. 51-58. prior to locking the insert 14 against the shank head 8. 

the shank 4 mav be pivoted to a plurality of potentially desirable positions with respect to the 

receiver 10, followed by locking of the polyaxial 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 makin!! 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 v,tith the axis B of the receiver. 

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

degree cephalic relationship. FIG. 53 shows the shank 4 pivoted away from the receiver cut-out 

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

pivoted with respect to the receiver 10 at an eighteen degree lateral relationship. FIG. 55 shows 

the shank 4 pivoted toward the receiver cut-out portion 208 at a forty-two degree 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 eight degree caudal 

relationship. FIG. 58 also sho1,vs that in such a pivoted relationship between the shank 4 and the 

receiver 10, a portion of the retainer 12 moves past the receiver surface 200 and is received bv 

the notch 286 in the insert 14. 

[0115] [0040] With reference to FIGS. 9 and 10, an alternative closure top 18' is shmvn that is 

alrnost identical to the closure top 18. However, the top 18' differs frorn 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'. Othernrise, the closure top 18' includes a body 40', a first helical forn1 42', a second 

helical fom1 431, a body top smface 54', a body internal drive 56', a base 58', a rim 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 smface 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 1 is integral with the body 40' at 

the body top surface 54'. The inner bore 76' communicates with the inner drive 561 and the 

cammlation 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 shO\vn 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] [0041] \Vith reference to FIG. 11, another alternative multi-start closure top 3 i 8 is 

shown that is almost identical to the closure top 18 \Vith 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. Othenvise, the dual or double start closure top 

318 includes a body 340, a body top surface 354, a body internal drive 356, a base 358, a rim 

360', a cannulation bore 362 a,_vid a drive base surface 363 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. 

1n FIG. 11, the closure top 318 is shown partially wound into a polyaxial bone scre,v receiver 

310 having opposed arrns 360 with inner surfaces equipped with guide and advancement 

structures 368 that are sized and shaped to simultaneously closely receive and mate ,vith 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 cleser-tl'!e-d--in--clet-a-i-l---i-E:--thfr-q4e--ap1-,l-ie£1:ti-en 

incorporated by reference herein. 

[0117] [0042] \Vith 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 rirn 

460', 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, internal drive 56, base 58, rim 60, cannulation 

bore 62 and drive base smface 63 previously described herein with respect to the closure top 18. 

The closure top 418 is shown partially wound into a polyaxial bone screw receiver 410 having 
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opposed anns 460 with inner surfaces equipped with guide and advancement structures 468 that 

are sized and shaped to simultaneously closely receive and mate v,'ith 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 l O described in detail in the '746 application incorporated by 

ref-er-eooe hef-etr1. 

[O 118] fGG43] With reference to FIG. U, another alternative muiti-start closure top 518 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 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 base 558, a rim 560', a 

cannulation bore 562 and a drive base surface 563 that is the sarne 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 is shm,vn partially wound into a polyaxial bone scre,v receiver 510 having 

opposed arms 560 vvith 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 c1osure structure 518. Otherwise, the receiver 510 is identical or substantially 

similar to the receiver l O cles-eribecl ttr cletatt in ttte '746 ttf}fttteffiffii'.i: ttIB'ffi'J-'1e-rarecl by refu.rettee 

hereift. 

[0119J [00,14] 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 4 7 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 640, a body top surface 654, a body internal drive 656, a base 658, a rim 

660', a cannulation bore 662 a,_11d a drive base surface 663 that is the same or substantiaHy 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 618 is shown partially wound into a polyaxiai bone screv,r receiver 610 having 

opposed arrns 660 with inner 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 

substantian y similar to the receiver l O described in detail in the '': 4 6 application incorporated by 

r-efereHc-e--h-ereicr~. 

[0120] f-0-04§J 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 

761. Each receiver ann 760 and integral extension 761 has an inner helically wound guide and 

advancernent structure 768 that is sized and shaped to mate with the flange forms 42 and 43 of 

the dual start closure l 8 previously described herein. The break-off extensions 761 are initially 

integral "vvith the respective arms 760 and are then broken off by a user after the closure 18 has 

been rotatingly advanced along the ann extensions 761 and into the channel located between the 

receiver am1s 760. ln 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 anns, iUustrated inner arm surfaces include a recess or cut 771, best shown in 

FIG. 16, that mns 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 am1 760 shown in FIG. 16, the recess 771 cuts into a weakened region, generally 

780, where the ann 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 fonn recess or 

segment and terminating at an opposed upper end location of the flange fbnn segment, while 

otherwise leaving the flange fonn 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 suhstantia11y 

opposite the notch 770, thus further weakening the region where the extension and the ann 

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 fonned 

between the receiver arms 760. 

[0121] f.(.)-04{i} With reference to FIG. 17, the multi-start closure 18 is shown cooperating 

with a spinal implant receiver, such as a bone screw receiver 1 ff 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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extending from the bone screw receiver 1 0' upwardly to a location outside of a patient, the tool 

providing a guide channel for operably guiding the rod 21 or other longitudinal connecting 

member from a position exterior of the bone screw receiver 1 0' toward and into the bone screw 

receiver 1 0'. The illustrated guide tool has opposed arms 805, each arm having a helical guide 

and advancement strncture 810 thereon that is illustrated as a square thread form, but may be of 

other geometry, including a flange form the same or similar to the flange forms 168' of the 

receiver l 0' that mates with the flange forms 42 and 43 of the closure strncture 18. Thus, the 

illustrated structures 810 are sized and shaped for receiving and rotating engagement with a dual 

start closure. The closure 18 is shown partially wound into the receiver 1 O' that is identical or 

substantially similar to the receiver 10 with the exception of certain outer arm surface features 

(not shown). Thus, the receiver 10' includes opposed anns 160' with inner surfaces having guide 

and advancement structures 168' that are sized and shaped to simultaneously closely receive and 

mate with the flange fom1s 42 and 43 of the dual start closure stmcture 18. The §,ruide tool 801 

includes attachment strncture for detachable attachment to the receiver l0'(not shown), that may 

take a variety of forms and methods, including, but not limited to a slide-on, slide-off 

attachment, a snap-on, rotate off attachment, a rotate-on and rotate-off attachment, to name a 

few. For example, cooperating attachment structure for both the tool and the receiver may be 

used that is disclosed in U.S. Pat. No. 7,470,279 and incorporated by reference herein. Returning 

to the inner helically wound guide and advancement stmcture 810 formed on each arm 804 of the 

guide tool 801, the structure 810 is sized and shaped for being aligned with the receiver anns 

160' during removable attachment of the tool 801 with the respective bone screw receiver lO' so 

as to continue the helical pathway for the closure 18, the structures 810 being synchronized with 

the flange forms 168' to allow for the rotation and driving transfer of the closure 18 from the tool 

801 into the receiver 10'. 

[0122] fQQ41j It is to be understood that while certain forms of the present invention have 

been illustrated and described herein, it is not to be lirnited to the specific fonns or arrangement 

of parts described and shown. 
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Amendments to the Drawings: 

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

Submitted herewith are New Drawing Sheets 1-12 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, 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. 
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REMARKS 

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

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 Appln. No. 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. 

Reconsideration 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. No new matter has been added. 

Applicant respectfully submits that the arm top surface 169 is described in paragraphs 

[0086], [0087], [0089], 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 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 

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

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]-

[0068], [0078]-[0111], [0113], and [0114] have been added which correspond to paragraphs 

[0018]-[0058], [0065]-[0098], [O 100], and [O 101 ], respectively, of the '7 46 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. No 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 17 4, 

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], [0089], and 

[011 O], 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-AIA 35 U.S.C. § 103(a) as being 

unpatentable over U.S. Patent Appln. 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-A IA 35 U.S.C. § 103(a) as being unpatentable over Garamszegi, in 

view of Boschert, and in further view of U.S. Patent Appln. Publication No. 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 

74437647.1 8 

Zimvie_Zimmer Biomet v. Jackson 
IPR2023-01432; Petitioners’ EX1002 

Page 322 of 391



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

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 M.P.E.P. § 

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. [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. Id. The outer side surface of each projection 310 has a groove spaced apart 

from the front and back face thereof. See figs. 2, 3, 9, and 11 (figure 11 is reproduced and 

annotated below). 
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FIG.11 

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

Front/Back Face 
of Projection 310 

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 at 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. Id. at para. 

[0057]. However, 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 

New 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. 

74437647.1 11 

Zimvie_Zimmer Biomet v. Jackson 
IPR2023-01432; Petitioners’ EX1002 

Page 325 of 391



CONCLUSION 

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

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. 

09/01/2020 
Date 

74437647.1 

Respectfully submitted, 

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

POLSINELLI PC 
900 West 48th Place, Suite 900 
Kansas City, MO 64112 
uspt@polsinelli.com 
Tel: 720-931-8134 
Fax: 816-753-1536 
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Amendments to the Claims: 

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

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 

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 [[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 located 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 claim 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. 

9. (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 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. (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: 
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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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SUPPLEMENT AL 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 

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

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 

herein. 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 identified in the drawings with a reference 

designator. 

New 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, 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. No new matter was added. 

Applicant respectfully submits that the arm top surface 169 is described in paragraphs 

[0086], [0087], [0089], 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 correspond 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 respectfully 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 slots 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 priority 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 17 4, 

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], [0089], and 

[011 0], 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-AIA 35 U.S.C. § 103(a) as being 

unpatentable over U.S. Patent Appln. 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-A IA 35 U.S.C. § 103(a) as being unpatentable over Garamszegi, in 
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view of Boschert, and in further view of U.S. Patent Appln. Publication No. 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 rejection must consider every claim feature. See M.P.E.P. § 

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. 

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. [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. Id. The outer side surface of each projection 310 has a groove spaced apart 

from the front and back face thereof. See figs. 2, 3, 9, and 11 (figure 11 is reproduced and 

annotated below). 
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FIG.11 

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

Front/Back Face 
of Projection 310 

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 one 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 at 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. Id. at para. 

[0057]. However, 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 

New 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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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. 

09/04/2020 
Date 

74685371.1 

Respectfully submitted, 

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

POLSINELLI PC 
900 West 48th Place, Suite 900 
Kansas City, MO 64112 
uspt@polsinelli.com 
Tel: 720-931-8134 
Fax: 816-753-1536 
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Amendments to the Claims: 

Attorney Docket No. JAC023-644278 
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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 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 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 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 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 discontinuous discontinuously helically wound structure 

configured to engage a second start structure of a second continuous continuously 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 discontinuous discontinuously helically wound structure and 

the second start structure with the second discontinuous 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 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 

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. 

9. (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 each groove is 

interrupted by a vertical slot extends 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 insert is 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 root and a 

convex surface adjacent a crest of the respective first and second continuous continuously helically 

wound structures. 
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A104. 6,788,756 09-2004 Erbes 

AlOS. 6,764,354 07-2004 Kaine 

A106. 6,699,248 03-2004 Jackson 

A107. 6,688,921 02-2004 Borgstrom 

A108. 6,634,842 10-2003 Ueno 

A109. 6,634,246 10-2003 Ohya 

All0. 6,550,959 04-2003 Huber 

Alll. 6,478,795 11-2002 Gournay 

A112. 6,454,772 09-2002 Jackson 

A113. 6,454,768 09-2002 Jackson 

A114. 6,361,535 03-2002 Jackson 

AllS. 6,302,888 10-2001 Mellinger 

A116. 6,224,598 05-2001 Jackson 

A117. 6,209,575 04-2001 Graziano 

A118. 6,193,719 02-2001 Gournay 
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A119. 6,179,841 01-2001 Jackson 

A120. 6,158,996 12-2000 Becher 

A121. 6,135,321 10-2000 Hippensteel 

A122. 6,110,172 08-2000 Jackson 

A123. 6,102,913 08-2000 Jackson 

A124. 6,076,437 06-2000 Saint Martin 

A125. 6,074,147 06-2000 Shu 

A126. 6,059,786 05-2000 Jackson 

A127. 6,004,349 12-1999 Jackson 

A128. 5,941,885 08-1999 Jackson 

A129. 5,870,934 02-1999 Cullinan 

A130. 5,848,913 12-1998 Ashcraft 

A131. 5,727,314 03-1998 Ashcraft 

A132. 5,533,912 09-1996 Fillinger 

A133. 5,520,454 05-1996 Laing 

A134. 5,431,651 07-1995 Goble 

A135. 5,244,323 09-1993 Tucchio 

A136. 5,201,678 04-1993 Venezia 

A137. 5,048,155 09-1991 Hwang 

A138. 5,025,676 06-1991 Perretta 

A139. 5,009,539 04-1991 Muellenberg 

A140. 5,024,213 06-1991 Asher et al. 

A141. 5,129,388 07-1992 Vignaud et al. 

A142. 5,129,900 07-1992 Asher et al. 

A143. 5,257,993 11-1993 Asher et al. 

A144. 5,443,467 08-1995 Biedermann et al. 

A145. 5,476,464 12-1995 Metz-Stavenhagen et al. 

A146. 5,487,744 01-1996 Howland 

A147. 5,628,740 05-1997 Mullane 

A148. 5,662,650 09-1997 Bailey et al. 

A149. 5,669,911 09-1997 Errico et al. 

AlS0. 5,733,286 03-1998 Errico et al. 

AlSl. 5,782,833 07-1998 Haider 

A152. 5,879,350 03-1999 Sherman et al. 

A153. 5,882,350 03-1999 Ralph et al. 

A154. 5,954,725 09-1999 Sherman et al. 

AlSS. 5,964,760 10-1999 Richelsoph 

A156. 6,010,503 01-2000 Richelsoph et al. 

A157. 6,053,917 04-2000 Sherman et al. 

A158. 6,074,391 06-2000 Metz-Stavenhagen et al. 

A159. 6,113,601 09-2000 Tatar 

A160. 6,146,383 11-2000 Studer et al. 
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A161. 6,248,105 06-2001 Schlapfer et al. 

A162. 6,280,442 08-2001 Barker et al. 

A163. 6,355,040 03-2002 Richelsoph et al. 

A164. 6,371,957 04-2002 Amrein et al. 

A165. 6,440,137 08-2002 Horvath et al. 

A166. 6,471,705 10-2002 Biedermann et al. 

A167. 6,488,681 12-2002 Martin et al. 

A168. 7,087,057 08-2006 Konieczynski 

A169. 5,496,321 03-1996 Puna et al. 

A170. 5,752,957 05-1998 Ralph et al. 

A171. 6,280,442 08-2001 Barker et al. 

A172. 7,223,268 05-2007 Biedermann 

A173. 1,300,275 04-1919 Johnson 

A174. 5,366,330 11-1994 Cosenza 

A175. 8,439,922 05-2013 Arnold et al. 

A176. 5,776,134 07-1998 Howland 

U.S. PUBLICATION DOCUMENTS 

EXAMINER Cite PUBLICATION PUBLICATION Name of Patentee or Pages, Columns, Lines, 
INITIALS* No.1 NUMBER DATE Applicant of cited Where Relevant Passages 

Number - Kind MM•DD•YYYY Document or Relevant Figures Appear 
Code2 

(if known) 

Bl. 2002/0143341 10-2002 Biedermann et al. 

B2. 2003/0023243 01-2003 Biedermann et al. 

B3. 2003/0100904 05-2003 Biedermann 

B4. 2003/0149431 08-2003 Varieur et al. 

BS. 2004/0049196 03-2004 Jackson 

B6. 2004/0039383 02-2004 Jackson 

B7. 2004/0138662 07-2004 Landry et al. 

BS. 2004/0143265 07-2004 Landry 

B9. 2004/0147929 07-2004 Biedermann et al. 

BlO. 2004/0167524 08-2004 Jackson 

Bll. 2004/0167525 08-2004 Jackson 

B12. 2004/0172032 09-2004 Jackson 

B13. 2004/0186474 09-2004 Matthis et al. 

B14. 2005/0216003 09-2005 Biedermann et al. 

BlS. 2005/0182410 08-2005 Jackson 

B16. 2006/0009773 01-2006 Jackson 

B17. 2006/0083603 04-2006 Jackson 

B18. 2007/0208344 09-2007 Young 

B19. 2008/0215100 09-2008 Matthis et al. 
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B20. 2008/0269809 10-2008 Garamszegi 

B21. 2008/0292429 11-2008 Hasenbohler et al. 

B22. 2013/0013003 01-2013 Carbone et al. 

B23. 2014/0081334 03-2014 Jackson 

B24. 2014/0142633 05-2014 Jackson et al. 

B25. 2005/0131421 06-2005 Anderson et al. 

B26. 2003/0199873 10-2003 Richelsoph 

B27. 2002/0120272 08-2002 Yuan 

B28. 2011/0270321 11-2011 Prevost et a I. 
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 et 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. 

B41. 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 Jackson 

B47. 2008/0039848 02-2008 Jackson 

B48. 2009/0138052 05-2009 Biedermann et al. 

B49. 2006/0079893 04-2006 Jackson 

B50. 2007/0270832 11-2007 Moore 

B51. 2003/0014054 01-2003 Huebner 

B52. 2001/0047208 11-2001 Michelson 

B53. 2004/0153068 08-2004 Janowski et al. 

B54. 2007/0208344 09-2007 Young 

B55. 2002/0133154 09-2002 Saint Martin 

B56. 2002/0173791 11-2002 Howland 

B57. 2003/0114852 06-2003 Biedermann et al. 

B58. 2003/0125741 07-2003 Biedermann et al. 

B59. 2003/0158552 08-2003 Jeon et al. 

B60. 2003/0187433 10-2003 Lin 

B61. 2003/0199873 10-2003 Richelsoph 
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B62. 2004/0176766 09-2004 Shluzas 

B63. 2006/0089643 04-2006 Mujwid 

B64. 2002/0035366 03-2002 Walder et al. 

B65. 2007/0260246 11-2007 Biedermann 

B66. 2014/0052187 02-2014 McBride et al. 

B67. 2007/0219554 09-2007 Landry et al. 
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Cl. WO 95/13755 5/26/1995 Cross Medical Products, Inc. 

C2. WO 02/076314 10/3/2002 Biedermann Motech GMBH 

C3. DE 20207850 
10/10/2002 Metz-Stavenhagen 

Ul 
C4. EP 1316294 A2 6/4/2003 Biedermann Motech GMBH 

cs. EP 1570796 Al 9/7/2005 Biedermann Motech GMBH 

C6. Hepworth Electrical 
GB 2140523 A 11/28/1984 Developments Limited 

(United Kingdom) 
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EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
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Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate sy mbols as 
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ENTRY OK 
/DC/ 
10/29/2020 

Attorney Docket No. JAC023-644278 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re A lication of: 

lnventor(s): Roger P. Jackson 

App. No.: 16/779,304 Con. No.: 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 

SUPPLEMENT AL 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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APPLICATION NO. FILING DATE 

16/779,304 01/31/2020 

24030 7590 11/05/2020 
P0LSINELLI PC 
900 WEST 48TH PLACE 
SUITE 900 
KANSAS CITY, MO 64112-1895 

FIRST NAMED INVENTOR 

Roger P. Jackson 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 223 13- 1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

J AC023-644278 

CONFIRMATION NO. 

4759 

EXAMINER 

COMSTOCK, DA YID C 

ART UNIT PAPER NUM BER 

3773 

NOTIFICATION DATE DEL IVERY MODE 

11/05/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 
uspt @polsinelli .com 

PTOL-90A (Rev. 04/07) 
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'ltHCorrecfecJ*** 
Notice of Allowability 

Application No. 
16/779,304 
Examiner 
DAVID C COMSTOCK 

Applicant(s) 
Jackson et al. 
Art Unit I AIA (FITF) Status 
3773 No 

-- The MAILING DA TE of this communication appears on the cover sheet 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 Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY 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. 

1.~ This communication is responsive to supplemental amendment filed 04 September 2020. 
D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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.~ 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 more information , please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f) . 
Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 
3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International 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 ABANDONMENT of this application . 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 
D including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date __ . 
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each 
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. ~ Examiner's Amendment/Comment 
2.0 Information Disclosure Statements (PTO/SB/08), 6. D Examiner's Statement of Reasons for Allowance 

Paper No./Mail Date . 
3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 

of Biological Material . 
4.0 Interview Summary (PTO-413), 

Paper No./Mail Date. __ . 
/DAVID C COMSTOCK/ 
Examiner, Art Unit 3773 

U.S. Patent and Trademark Offi ce 
PTOL-37 (Rev. 08-13) 

/EDUARDO C ROBERT/ 
Supervisory Patent Examiner, Art Unit 3773 

Notice of Allowability Part of Paper No./Mail Date 20201029 
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Application/Control Number: 16/779,304 
Art Unit: 3773 

EXAMINER'S COMMENT 

Page 2 

On September 04, 2020, the examiner posted a Notice 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. - 6 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 more 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. 

/DAVID C COMSTOCK/ 
Examiner, Art Unit 3773 

/EDUARDO C ROBERT/ 
Supervisory Patent Examiner, Art Unit 3773 
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
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PATENT NO. ATTORNEY DOCKET NO. 

10898233 JAC023-644278 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

4759 

The Patent Term Adjustment is O 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 lnfo1mation 
Retlieval (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. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Roger P. Jackson, Prairie Village, KS; 
Roger P. Jackson, Prairie Village, KS; 
James L. Surber, Kansas City, 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. 
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