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(57) Abstract: A self-centering bone drill comprises a drill bit having a proximal end and a distal end, a cutting surface at the
distal end, and a first radially extending flange. A tubular housing coaxially receives the drill bit and a spring is coaxially received
within the housing, and coaxially receives the drill bit. The spring is compressed between the first radially extending flange and an
interior abutment surface on the housing distal of the first radially extending flange to urge the housing distally along the drill bit. A
chamfered surface on a distal end of the housing engages a chamfered surface on a work piece to center the drill bit.
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SELF CENTERING BONE DRILL

Field of the Invention

The present invention relates to an apparatus for
drilling into bone, and in one particular aspect to such an
apparatus which self centers about an aperture through a work

piece.

Background

It is known in the art to apply fasteners for attaching
sutures, bone plates, and connective tissue. The fastener is
inserted into a hole in a bone and generally through some
application of force is caused to expand. One particular
method for driving a fastener is disclosed in U.S. Patent No.
5,398,861 by Green which discloses a spring loaded retractable
piston and a pivotable trigger device for releasing the piston
and allowing it to drive forward and drive home a fastener.
The fasteners are received throﬁgh holeg in a bone plate into
holes in the skull. It would be desirable to have a drill for
drilling the skull which self centers through the holes in the
bone plate.

Summary of the Invention

A self-centering bone drill according to the present
invention comprises a drill bit having a proximal end and a
distal end, a cutting surface at the distal end, and a first
radially extending flange. A tubular housing coaxially
receives the drill bit and a spring is coaxially received
within the housing, and coaxially receives the drill bit. The

spring is compressed between the first radially extending
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flange and an interior abutment surface on the housing distal
of the first radially extending flange to urge the housing
distally along the drill bit. A chamfered surface on a distal
end of the housing engages a chamfered surface on a workpiece

to center the drill bit.

Preferably, the housing comprises a second abutment
proximal of the first radially extending flange to inhibit
proximal movement of the drill bit out of the housing. It can
also comprise a second annular flange, proximal of the first
annular flange and an exterior abutment surface exterior of
the housing such that abutment of the second annular flange
against the exterior abutment surface limits distal movement
of the drill bit out of the housing to thereby control the
depth of a hole drilled thereby. Preferably, the housing
comprises a two-pilece collar assembled over the drill bit
between the first annular flange and the second annular flange
and received coaxially into the housing, the exterior abutment

surface being on the collar.

Preferably, the housing has a first bore of a diameter to
slidably receive the first aﬁnular flange of the drill bit and
a second smaller diameter bore to slidably receive the drill
bit distal end and the abutment surface comprises an annular
surface formed at the transition between the first bore and

the second bore.

Brief Description of the Drawings

FIG. 1 is a top plan view of an instrument for applying

surgical;
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FIG. 2 is a section view taken along lines 2--2 of FIG.

FIG. 3 is a perspective detail view of a release button

for the instrument of FIG. 1;

FIG. 4 is perspective view of a fastener for using in the

instrument of FIG. 1;

FIG. 5 is a section view taken along lines 5--5 of FIG.

FIG. 6 is a top plan view of a plate to be applied using
the fastener of FIG. 4;

FIG. 7 is a top plan view of a tray holding a plurality

0of the fasteners of FIG. 4;

FIG. 8 is a sectional view taken along lines 8--8 of FIG.

7;

FIG. 9 is a detail sectional view taken along lines 9--9
of FIG. 7;

FIG. 10 is a perspective view of the tray of FIG. 7;

FIG. 11 is a sectional view taken along lines 11--11 of
FIG. 1;

FIG. 12 is top plan view of a drill according to the
present invention for drilling holes in a skull to receive the

fastener of FIG. 4;
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FIG. 13 is a sectional view taken along lines 13--13 of

FIG. 12;

FIG. 14 is an exploded perspective view of an alternate

embodiment of a drill according to the present invention;

FIG. 15 is a top plan view of the drill of FIG. 14; and

FIG. 16 is a section view taken along lines 16--16 of

FIG. 15.

Detailed Description

Referring now to the drawings, FIGS. 1 and 2 illustrate a
rivet applier 10 according to the present invention. It
comprises in general an elongated cylindrical body 12, a
piston 14 restrained by a spring 16 and a release mechanism
18. An axial bore 20 passes through the body 12 and has
varying diameters. At a proximal end 22 of the body 12 a
first portion 24 of the bore 20 has a relatively large
diameter to accommodate the spring 16 which is coiled about
the piston 14 within the first portion 24. Intermediate
portion 26 of the bore 20 has an intermediate diameter closely

matched to the diameter of the piston 14.

At a distal end 28 of the body 12 a distal portion 30 of
the bore 20 has a narrow diameter to accommodate a hardened
setting pin 32 which projects axially from a distal end 34 of
the piston 14. Preferably, the setting pin 32 is an integral
part of the piston 14, but can alternatively be a separate

piece affixed to the piston 14.
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The spring 16 is caged between a flange or retaining clip
36 about the piston 14, and a washer 38 and retaining clip 40
at the body proximal end 22. The piston 14 passes outwardly
of the body 12 through the washer 38 and retaining clip 14.

At a proximal end 42 of the piston 14 a handle 44 is
provided for manual retraction of the piston 14. The proximal
half of the body 12 is provided with flutes 46 for enhancing
gripability and an axial flange 48 ig provided near the body
distal end 28 also to enhance gripability and maneuverability
of the rivet applier 10. A flat 49 on the flange 48 inhibits
rotation of the rivet applier 10, thereby reducing the
likelihood that it will roll off of a surface upon which it is
placed. The body distal end 28 tapers to a narrow tip 50 to
allow more precise direction of the instrument 10. The set
pin 32 is fixed within a coaxial bore 52 in the piston distal

end 34.

A circumferencial groove 54 surrounds the piston 14 near
its distal end 34. A radial bore 56 passes into the body 12
adjacent the groove 54 and extends beyond the bore 20 but does
not completely penetrate the body 12. Turning also to FIG. 3
the release mechanism 18 comprises a release button 58
received within the bore 56 and a the coil spring 60 between
an end of the bore 56 and the button 58 which biases the
button outwardly of the bore 56. The button 58 has a radial
bore 62 through which passes the piston 14. A radial flange
64 within the bore 62 is adapted to engage the circumferential

groove 54 on the piston 14.

When the handle 44 is retracted, causing the piston 14 to
retract proximally, the flange 64 rides over the surface of
the piston 14 until it encounters the circumferential groove

54 into which the spring 60 causes the flange 64 to slip.
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This action locks the piston 14 in a retracted position as its
distal motion is restrained by the abutment of the flange 64
and groove 54. Inward pressure applied to the button 58
causes the flange 64 to disengage from the circumferential
groove 54 and allows the spring 16 to drive the piston 14
forward or distally. This causes the setting pin 32 to move
distally to a position flush with the distal end of the body
12.

FIGS. 4 and 5 illustrate a rivet 66 for use with the
instrument 10. The rivet 66 comprises a round head 68 from
which extends axially 3 leaves 70. A cylindrical plug 72
extends axially from the head 68 in the opposite direction and
is frangible connected to the head 68 through a frangible
connection 74. The surfaces of the leaves 70 are curved so
that the combination of the three leaves 70 provides an
overall tubular configuration. Application of force in the
axial direction applied to the plug 72 breaks its frangible
connection 74 with the head 68 and allows it to drive axially
into a position between the leaves 70 thus causing the leaves

70 to spread.

FIG. 6 shows a cranial plate 76 for placement on a skull
of an patient, either human or animal (not shown). It
comprises a flat planar body 78 having a plurality of circular
extensions 80 therefrom, each of which has a countersunk bore
82 therethrough. A tag 84 extends from the plate 76 and
serves several functions. The tag 84 may contain model
number, size, material, date and other pertinent information
as well as showing which side of the plate 76 is to face
upwards away from the patient’s skull (not shown). It also
provides a purchase location for a user’s hand to hold and
manipulate the plate 76 during placement. A frangible

connection 86 between the tag 84 and the remainder of the
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plate 76 allows eagy removal of the tag 84 from the plate 76
after placement of the plate 76. Many other configurations of

plates will be apparent to those of skill in the art.

Turning to FIGS. 7 to 10, the rivets 66 are disposed for
use in a tray 88. The tray 88 comprises a base 90 having a
downwardly extending peripheral wall 92 and a plurality of
wells 94 therein. Preferably, the wells 94 penetrate the base
90. A plurality of the rivets 66 reside within the plurality
of the wells 94 with their plugs 72 facing upwardly out of the
wells 94. A film cover 96 adheres to the base 90 over at
least the area of the base 90 comprising the wells 92 to hold
the rivets 66 within the wells 92. The film cover 96
preferably has slits 97, scorings or some other weakness at
each of the wells 92 to allow access to the rivets 66 through
the film cover 96 by the instrument 10 (not shown in FIGS. 8
to 10), although a suitable material allowing access

therethrough without glits or the like may be employed.

FIG. 11 illustrates the distal tip 50 of the instrument
body 12. It comprises at least one axial slit 98 extending
proximally from the distal end 28 and terminating in an
aperture 100. A chamfer 102 is also provided at the distal
end of the bore 20. . In one preferred embodiment, the plugs 72
of the rivets 66 (FIG. 4) have an outside diameter of 0.0590
inches (1.50 mm), the bore distal portion 30 has an inside
diameter of .0595 inches (15.1 mm) and the outside diameter of
the tip 50 is 0.140 inches (3.56 mm). The slit 98 allows the
material of the tip 50 to contract slightly thus reducing the
effective internal diameter of the bore-distal portion 30 and

the aperture 100 reduces stress risers during flexing.

Preferably the rivet 66 and plate 76 are formed of a

biocabsorable material such as a polylactide, such as an 85:15
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(mol/mol) poly(lactide-co-glycolide) copolymer. More
preferably, the rivet 66 is formed of PLLA and the plates are
formed of 50/50 D, LPLA blended with 95/5 PCL/PDO in a 91:9
ratio as more fully described in US Patents Nos. 5,641,501 and
5,705,181, incorporated herein by reference. Preferably the
instrument body 12 is formed of a sturdy material such as
stainless steel, however, many other materials, including
polymers, would be suitable. Preferably, the instrument body
12 weighs considerably more than the piston 14 so as to
minimize kick-back as the piston 14 is released. The setting
pin 32, and especially if the setting pin 32 and piston 14 are
integral, is preferably formed of a hardened steel or
stainless steel, but of course many other hardy materials
would be suitable for such service. The tray 88 preferably is
formed of a suitable polymer, but can also be formed of other

materials.

To use the instrument 10, a user grasps the handle 42 and
retracts the piston 14 until the flange 64 of the release
mechanism 18 engages the annular groove 54 of the piston 14
and holds the piston 14 in a retracted position. The tip 50
of the instrument 10 is inserted through one of the slits 97
to capture the plug 72 of one of the rivets 66 within the bore
distal portion 30. The chamfer 102 eases entry of the plug 72
into the bore distal portion 30 and contraction of the tip 50
due to the slit 98 helps the tip 50 grip the plug 72. The
rivet 66 is then placed through one of the plate apertures 82
and into a hole in the skull (not shown) and the rivet applier
10 is held thereagainst with some force, say 2 pounds force.
Pressiné the button 58 releaseé the eﬁgagement of the piston
14 and flange 64 allowing the setting pin 32 to move distally
to push against the plug 72 breaking its frangible connection
to the head 68 and driving it between the leaves 70 thereby

spreading the leaves and setting the rivet 66.
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FIGS. 12 and 13 illustrate a bone drill 110 which
provides a simple and elegant solution to the problem of
centering and boring holes in a patient’s skull into which the
rivets 66 (not shown in FIG. 12) are received when applying
the cranial plate 76 (also not shown in FIG. 12). The drill
110 comprises an elongated drill bit 112 having a'proximal end
114 with an attachment surface 116 for attachment to a drill
chuck (not shown). Any appropriate attachment surface can be
substituted therefor. A distal end 118 of the drill bit 112
carries helical cutting edges 120, but other forms of cutting
surfaces as appropriate can be substituted therefor. A first
radial flange 122 extends radially outwardly from the drill
bit 112 and a second larger radial flange 124 extends radially
outwardly from the drill bit 112 proximal of the first radial
flange 122. A pair of windows 123 allow debris from the
drilling to exit the drill 110 and are arranged so as to
release the debrisg before it can reach ahd possibly interfere

with operation of the spring 140.

A tubular housing 126 having an axial bore 128
therethrough coaxially receives the drill bit 112 through the
axial bore 128. A proximal end 130 of the housing 126 abuts
the second radial flange 124 and thereby limits distal
movement of the drill bit 112 through the housing 126. A
first diameter 132 of the bore 128 at the housing proximal end
130 closely matches the diameter of the drill bit 112 for
sliding engagement. A central diameter 134 of the bore 128
closely matches the diameter of the first radial flange 122
for sliding engagement. A distai diameﬁer 136 of the bore 128
closely matches the diameter of the drill bit 112 for sliding
engagement, and the change in diameter of the bore 128 between
the central diameter 134 and distal diameter 136 forms a

radial abutment 138. A coil spring 140 encircles the drill
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bit 112 and operates between the abutment 138 and the first
radial flange 122 to urge the housing distally along the drill
bit 112.

A distal end 142 of the housing 126 carries a chamfer 144
of matching angle to the chamfer of the holes 82 in the
cranial plate 76 (see FIG. 6). By pressing the distal end 142
into the chamfered hole 82 the drill bit 112 is centered
within the hole 82 allowing accurate drilling. Abutment of
the second radial flange 124 and the housing proximal end 130
limits travel of the drill bit 112 out of the housing 126 and
thus limits the depth of a hole created by the drill bit 112.

The housing 126 can be formed of two pieces glued
together along joints (not shown) running longitudinally along
he housing to form the cylindrical shaped housing 126 with the
drill bit 112 captured therein. FIGS. 14 to 16 illustrate an
alternative construction in which a two-piece collar 200
having an annular flange 202 is assembled over the drill bit
112 between the first and second radial flanges 122 and 124.
The collar 200 is then glued into a housing 204, similar to
the housing 126, except that it is adapted to receive the
collar 126, with the collar taking over the function of
trapping the drill bit 112 within the housing 204 which was
previously provided by the diameter 132 on the housing 126.
The housing 204 can then be sturdier as it is not glued

together along its length.

While the invention has been described with regard
to a particular embodiment thereof, those skilled in the art
will understand, of course, that the invention is not limited
thereto since modifications can be made by those skilled in
the art, particularly in light of the foregoing teachings.

Reasonable variation and modification are possible within the

-10-
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foregoing disclosure of the invention without the departing

from the spirit of the invention.

-11-
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IN THE CLAIMS

1. A self-centering bone drill comprising:
a drill bit having:
a proximal end and a distal end;
a cutting surface at the distal end; and
a first radially extending flange;

a tubular housing coaxially receiving the drill bit;

a spring coaxially received within the housing, and
coaxially receiving the drill bit, the spring being compressed
between the first radially extending flange and an interior
abutment surface on the housing distal of the first radially
extending flange whereby to urge the housing distally along
the drill bit; and

a chamfered surface on a distal end of the housing for

engaging a chamfered surface on a workpiece.

2. A bone drill according to claim 1 wherein the
housing comprises a second abutment proximal of the first
radially extending flange whereby to inhibit proximal movement

of the drill bit out of the housing.

3. A bone drill according to claim 1 wherein the drill
bit further comprises a second annular flange, proximal of the
first annular flange and an exterior abutment surface exterior
of the housing whereby abutment of the second annular flange
against the exterior abutment surface limits distal movement
of the drill bit out of the housing to thereby control the
depth of a hole drilled thereby.

4. A bone drill according to claim 3 wherein the

housing comprises a two-piece collar assembled over the drill

bit between the first annular flange and the second annular

-12-
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flange received and coaxially into the housing, the exterior

abutment surface being on the collar.

5. A bone drill according to claim 1 wherein the
housing has a first bore of a diameter to slidably receive the
first annular flange of the drill bit and a second smaller
diameter bore to slidably receive the drill bit distal end and
the abutment surface comprises an annular surface formed at

the transition between the first bore and the second bore.

-13-



PCT/US01/29538

WO 02/24081

1/9

*1 W3LE JF_B HSNT4 39 OL 2 WALI[ 340 NOILYOd Nid 8

"AT031V3d3y 3”1y ONV
ONIONIS LNOHLIM FLVNLIY ANT334d OL ASSY 3YIINT °S

 W3L] N3HM AT3384 b W31l NYHL SSVd OL 2 W3LT b
‘4 W3LT HLIA | W3LI OL 9 ‘S *Z SW3LI 3uNd3S ‘e
Ad300V OL NOILISOd ONV | W3ALI OL v OGNV B W3LI I7GWASSV *2

€ W3Ll Ol € W3LI 40_N33d ONV Nid ‘Ll}d4 SS3Hd Ol HOlYd
2 W3ll oL ‘£ *9 'S SWIL! IEW3ASSVY 1

*S3LON

"g355349430 S|

‘2 Walil

bb

AHVNINTTEdd

b11pE HI3

0/91/50  MHM
SNOISIA3H

0
1]

NVWO0D JO TIVAOHdJV MOlYd S3adIN03y
10N00Hd S1HL 0L SIONVHI ANY

[[To0-vv2@el | soze-i8 |
| H39WNN_ 1uvd | 3002 1ON00ud|

\\W\\\ =

“AIND3
0000" -/2000° + 9290° ¥0 2IE-SIAQ
V/N [ X Z21E":=1 NIid 334800 | | #N91S30 Jig 5]
*AIND3 O 2%
S0S20-020-0r202
V/N NO1iNg ‘ONIHJS 1 #23dS 8
*AKIND3
40 HEb- DOOSN
V/N SNIY ONINIVLIY t ANVAVH L
65286 1 H3HSVA ONT T 100-652861 a
. ; *ATND3 &0
SO0SL1-SE0-00EDD
V/N ONIYI S "ONIHGS #33dS 5
| 6v286 4399191 NOL1ing 100-6+2861 b
'eveae GONY_TiNd 100-Bv286 3
SvZB686 1JVHS SONVAQGY 100-8b286 2
S5+286 A008 100-S+286 1
“ON
ON | MVHO NOI[1d140S30 *ALD *ON_1HvVd "ON W34l

\\\ & ///A/- X ..//-.//ﬂ/%/-f./hﬁn/ﬁ/ﬂ/ﬂ/ﬁ/ﬂ// s

(I( NO1103S

22

7077 77277 \\\ai

/4%? a_ O s :: ..Iillllll
A .

200070 .l_\\\\\‘.

W Ay

AVJZV AW?»@Z%/JV

-hhllhlhh

ez \\\l‘\\\

AUVI3 a0

[ | 2




PCT/US01/29538
2/9

WO 02/24081

_

Em
o =
TddV qnm
ASSY LX3N %% <
\ —
W | . el =
T RE .
o
=
*/L96Y WISV Y3d 100-6v2861
O3LVAISSVD ANV Q3HSINIS NILYS 3@ OL 19vd HSINIA *2 oI55
190-VIN #03dS Y3d 200" % QOE" o
Sb-8E 04 Q3N3IAYMVH 133LS SSIINIVIS Hdb-21 :IVINILVA ° 1 7 000"~ gz ¢

S00° +
:S3I0N .

< - < NO1133S

MP\A 100°% G0~
27 . SEO”

" B

ﬁ\homo.u

sig-

1:G :37v0S
MITA OSI

les—

>0 ) &’IE

-ZIoIZZ < + _ 000" - .
\ | JH 0., 810

200" % mno.'va. | TT// Y

S 165" \\

/
650" Y~ N - 9ee’

[

<
N
e

AN

!
|

gli* o

Tamanbas Uo *DUl * g 8130mE ¥ Uowpoy|
03 PEusnIEL 4Q ) [0S BRIdDD |1y *Jeusd)
.y 0 JUSSUOD USJJ1IN NOY3 .

p/E° Y waoy A ol pasanosdaes o 200 Aos 2te
TSU[ tgumiionus ¥ UoWR0D o A3uedaud]

43 PUD JOIJUERJUOD B Butao.d S1yg|

ABV 131 8404d




PCT/US01/29538

WO 02/24081

3/9

I

o2 F

- %MW gf ges
RS -
13V BE 3|3
a3 B |2
ASSY 1X3N 2 m_m m
~ 2 S o
38 (38 15
B R
, e e e g ) —
XE 1V SNOISNTINI ON "
wmmu;mxéumwwomwuwwmm E NOT o35 NMOHS SV 100-.498/861
05100-9Rs 309 v aaten -5 V-V _ NOT1d190530 |7 1uvd NYWOOD
: N .
5310 9.9 NUP
200" - .
0
.06 »00"+ OF
(8s0*) @ 100"~ - 900" Y
1 €00~ £00°% 010" Y
100"% 0850 &
_‘ 777 AT ~
\\ 4 100°% BL0° @ .82
]
S20° XE
7777777
o8I "
le—— €007 21227
£ 3JLON 335 _
. 200°% E61 " —
(es1") @ .
L5000+ GBSO &

Loyld

25 3WVaS

oL

10711d

B IR I A E a3 v
o B e TR R ¥ e
23 JD UERUST LEIIIIm BUd 3nOualal
NJOy Fd UL POOVOINeS 8 26u Mow pus)
F3Up Sgueiasvs 3 wowpad 4o Masedo.d
MUY pUD (D[ AUDIJU0D 8| Buianle iUy

AYVL13[HdDkd

TL98L61\Hd3ND




PCT/US01/29538

~
1

4/9

WO 02/24081

g VLEC mwmI///VF

i

g

0

bt

A

(Wwz1)

OOAVWPZ AY
9gHEE {03
SNO1STAZY

1]

2 100- 201861
NOIiu: " [# 18vd NVAGOD)

2S100-SW TV IH3LYA "]
$S3LON
T:8 3OS
g Tivizg
Aa—>X _AII.D_D.
[@S][¥oto ] -

FAAN/AY

1

NHHL 200 ¥80° & X/ i
(oz20")

[8[v]z00° gT&]

06 X S00°F0v(* @ A\ XL

135 37vas

/\ — /\ NOI.LD3S

(z10)

107114

aud aua 10 JusE| JuaD 3] Bujavip 30y

AHYL3HI0YT

TARANERS UG Sul S Ier39aus ¥ oUW
0% pausnzas g :.Z-g«v"unu 1iv .l.:ww
naed Ao BT eh 3 A e
u ol
TRV IIe a0 3 Wowpo) Jo Masedoad)

1201268 \MATNIN




PCT/US01/29538

WO 02/24081

5/9

[HAMIOD YE ATQAVYACTTIV SN1gvy HONGE Z0° 2

"I3dS WiEAIvN T
$STLON

ATVIS 1w

) Tivi3a

37WIS 1:b

g ._::mumv\mﬁ m

i

o

823
SNOIS1A3Y

00-20/230 29

v )

{ wwOHS S [ _100-SECB61

{701 19150530 |¢ 18vd_NvRO0D)|

mmm.@ =

20° —ofo—

1

v0" B Xt
) 4 4330 S00° %2
I

\ 2

POSPPIO Wy 75

ﬁlmvo

. 0G0 W*

E 000y

OO0 i
R-2-R-8-4
WO@@:.

L
A T
Y A
~
4.&
-

/1|

| et ~
_Tmmm._|1m

e

i v



WO 02/24081 PCT/US01/29538

‘1/| 'f‘.‘:-““ oe pruswn“ l!)
5\«21’/6#400




PCT/US01/29538

WO 02/24081

7/9

i | 1 J..J:; [ 2 | ' _
A i Y ey 3 =
Hea
o &<
Tz
5 *12
&
o-l
Nid 39vN9 080" ONY 8S0° m - m NO1L235 100-s+EB6 1
BEIM 11 BONIW3 MAINE 1HOEIS V ONI1d303V 3104 A9 0314300V 100°% 18E°9
38 NV) NOYL1D3dSNI 370H FL37an0d §1 LNJ wWA3 H3ldv 6 - “ON LHVd
1N w3 o0+ €T
0L HOIHY 11 WOYU4 $2° 0134 38 OL 0100°75680° @ v 3704 3HOR VIS
100°7 859°
“090 dJIS ONY'6S-d0J *D3d45 H3d BED* Y e
NMOHS_SY 3002 107 ONV *33 3000 S.H3HNLIYVINNVA N - -5 - Q_
*3002_12NA0Hd © (W1} OGNAS MHVA SOVHL HLIA L A, X - ) G
HI1ddV GHOSO INVHD- NVAGOD MHYW tSONIYEVR °E : AT
*£96V WISY d3d A | |- i Q7
QFLVAISSVY ONV O3HSINIS NILVS 38 OL LUvd SHSINIJ 2 54 v £ [:E 3VIS
190-VW ¢33dS u3d 000 gyoen 6L0° - e v 3-0 NO1103S
SSINQHVH Sb-BE 94 *T1331S SSIINIVIS Hdb-L| WIN3LVA " | 100" S0 6z0° ¥ x2 MT _
goz- ®° 10077 goe” @ oil* @V[feoo° g &
$S3LON [s-0c" o v 3LON 335
100° ¢ SEE*Y (s20%) ¢ v 210M 335 0100 S650° @
v 1lvLiaa - (0rz) v X vio®
00" - -
go*+ 578 QQ\ {
121 I3WIs voo:s Sa1° 4 voo® s Sar* v00°3 B0 @
M3IA OSI
T . n s B2
2 oy I g i = J 0¢\ S 310N 335
- - b 310N 33S
Y NEOHS SV
an dlL 0L 3704 620"
307 -H12 WOHJ NG3
) vio-
vio®
cl
ostE age°
1HVd 01 103453 NI Lvid
40"NOT11S0d 310N —
B96*
1S :37v0S |
- v lvL3a
f XX gsze-18
100°= s21- [@vI®voo- gle] el @ 33 xx xx wBOS0 EvED )
3704 701108 1v73 B NVNGOD o)
—S2E* @ /I _
\\W\\. € 310N 33S .0_
\ € ALON 33S EQO" 1 @
__. 7 \%
200°F BEV" & »\ /_ dAlL acee zl/ js5° Xv
[o]es A3 = ] dAl 2Lvt M
200°7 19v° @ oo+ £0% ¢ ' \
1 N -
X
7 A
. e ] E [T 1] PN , §_._
M X2 E.smcm 8 __ ‘—ar\ Rt fr_w\ 7° ’
100°% SvO* [ / h
— [M%“. 1€0° L
. 53003 TW anvIe— —— | sev- g
s xv ™
. 61°E
] L 9 I S ] v I




PCT/US01/29538

8/9

LASE

S\ZiE

TATA3EA FONYH N4 SLI 3IVNLOVY NV NIdS OL 3710y 30 1SON ATORISSY 40
NO! LHOc! ONISAOH JHL 0O35HNII0 SVH WL LIS ONV 34ND 431V °G

“ON3 03Y34AVHD LY HSNTJ Q30NO8 3G 1SNN SONISNOH 2 W3L| OML 3L ‘b

SATGARSSY JO F0ISLN0 NV 3JISNI 3HL HL0G ND BS2E-18
u:ommwm AAIS3HAY $S3IX3 QI0AY 0L NINVLE 38 LSNK ZHvD

............ ONISN SONISNOH 2 W3Ll OML 3HL ONOB °E 3002 12N00ud

"ONISNOH 2 W3Ll 40 -
STINNVHD 31V IHdOHddV NIHLIM € ¥ 1| SN3LT NOILISOd 2

*NMOHS SV 11Q 77140 | W3L]l OLNO ONIMJIS € W31l 3Q175 "1
:S3LON

o\ IN\ _®\U\

e )
’ e 8-9

WO 02/24081

\
ALND3 =
HO ONNOM 9 91 A\\r/
- ONVH 1491
H30YO0 VI1I3d5
SO630-010-02100
V/N ONI SIS ] N/d J3dS E
YOEBG | ONISNOH 1D WS 2 100-v¥0EBG | 2
033dS A0 OvOmY IS
ZOEB6! |'dOlS WS *119 3IIM3{ 1t 100- 206861 1
"ON . - *
ONIMVHA NO1d1y3S30 “X10 “ON_1Yvd :%»z_

i s




PCT/US01/29538

J&J PROFESS]

9/9
v 3:56FPM

5]

110-17- 0

WO 02/24081

T TN sk naamaiZe te ALY HOYS UNUDIAIN TP SNALT S TOA3SSY 2 \IN
'NHOHS 5% ‘avIsncH’ 2 WZ11 DINI ‘ONI™dS '€ w3ty NC{LISDd ' A \ \m \ -
1S3 ~ Ay

v
{HS |
Y Qi e SISTRN

4 0 8
beald UV .
v

A\/ \ KQ\@ V-V ¥ nolL0Es
7 L = WO LIS JS.0VEISd NI nWOME ATOHSSSY
]
3
9149
: B L
x SIS SNl
127 ) ) - > —
AN k 2
Z0VI47S SIHL ©! 3n:S3) oV Loy

0




INTERNATIONAL SEARCH REPORT

lnte‘ »nal Application No

PCi/US 01/29538

CLASSIFICATION OF SUBJECT MATTER

A
IPC 7 A61Bl17/16

According to International Patent Classification (IPC) or o both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A61B

Documentatior searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Aelevant to claim No.

X EP 0 261 242 A (MO NII MICROCHIRURG) 1,2
30 March 1988 (1988-03-30)

13 May 1997 (1997-05-13)

figures 1A,1B

page 3, line 34 —-page 4, line 6; figure 1

column 3, Tine 1 - line 28; figures 2,7,8

X US 5 993 453 A (WALDRON STEPHEN H ET AL) 1-3,5
30 November 1999 (1999-11-30)
column 3, line 7 - 1ine 17; figure 1

Y US 5 628 751 A (SANDER THOMAS W ET AL) 1-3

Y US 5 810 828 A (MICKEL THOMAS J ET AL) 1-3
22 September 1998 (1998-09-22)
column 7, 1ine 55 —column 8, Tine 9;

-/

Further documenis are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A* document defining the general stale of the art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to eslablish the publication date of another
citation or other special reason (as specified)

*0" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the International filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannol be considered novel or cannot be considered 1o
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
ments, such combinafion being obvious to a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the international search

5 February 2002

Date of mailing of the international search report

13/02/2002

Name and maliling address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL ~ 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Ducreau, F

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INLIERNATIONAL SEARCH REPORT

lntﬁ mal Application No

PCi/US 01/29538

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

A

US 5 398 861 A (GREEN DAVID T)
21 March 1995 (1995-03-21)
abstract; figure 1

Form PCT/ISA/210 {continuation of second sheet) {(July 1992)

page 2 of 2




INLERNATIONAL SEARCH REPORT

ormation on patent family members

Inte, al Application No

PC1/US 01/29538

Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0261242 A 30-03-1988 WO 8705799 Al 08-10-1987
DK 627387 A 30-11-1987
EP 0261242 Al 30-03-1988
JP 63502800 T 20-10-1988

US 5993453 A 30-11-1999  NONE

US 5628751 A 13-05-1997 US 5643274 A 01-07-1997
CA 2124996 Al 22-12-1994
DE 69416344 D1 18-03-1999
DE 69416344 T2 24-06-1999
EP 0630613 A2 28-12-1994

US 5810828 A 22-09-1998 AU 6166098 A 08-09-1998
Wo 9835621 Al 20-08-1998

US 5398861 A 21-03-1995  NONE

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

