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(57) Abstract: A drill (1) is used on a jaw bone (14) with overlying soft tissue (15) and underlying, more solid bone (16). The drill
comprises a first portion (5) which is provided with one or more first cutting edges and with a first width (B) or diameter. Arranged

behind the first portion there is a second portion (4) which is provided with one or more second cutting edges (10, 11) and with a

second diameter (D) exceeding the first width or diameter. The first portion can cooperate with soft tissues to form an initial hole
(17), and the second portion (14) can cooperate with the soft tissue and the more solid bone in order to enlarge said hole and create
a countersunk hole (20) in the more solid bone. The first portion is also designed to cooperate with the more solid bone, during the
second portion's formation of the countersunk hole, in order to produce a guidance hole or marker hole (21) in the bottom (22) of the
countersink. A hole can thus be formed without previous cutting-open of the soft tissue and with fewer drilling stages.
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Drill

The present invention relates to a drill which can be
used on a Jjaw bone with overlying soft tissue and
underlying, more solid bone. The drill comprises a
first portion which is provided with one or more first
cutting edges and with a first width or diameter, and,
arranged behind the first portion, a second portion
which is provided with one or more second cutting edges
and with a second diameter exceeding the first width or

diameter. The invention also relates to a drill for use

in dentistry and having said structure.

The drill is intended to be used in conjunction with
the arrangement sold by Nobel Biocare AB Sweden under
the name ARK (Absolute Rehabilitation Kit). Reference
is made in purely general terms to the PCT applications
WO 02/053055 Al, WO 02/053056 Al and 02/053057 Al filed
by the same Applicant as for the present patent

application. Reference is also made to what 1s

£
»

generally alreédy known 1in the technical field oo

drills.

Holes are formed in the jaw bones of patients 1in

various circumstances and implantation situations. In

cases where it is necessary to form a hole in the Jaw
bone, it is already known to mark out the drilling site
initially and thereafter to expose the underlying Jjaw
bone surgically and drill the hole using one or more
first drills. Thereafter, a special countersinking

drill is used to form a countersink intended for the

head or outer part of an implant. Said drilling
function has hitherto been performed using at least

three different drills.

There is a need to be able to simplify and improve the

hole formation function so that cutting-open of the
soft tissue can be avoided and fewer drilling stages

are needed, and so that the result of the hole
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formation is still satisfactory or can plainly Dbe

improved. It is a considerable advantage 1f the process

of exposing the bone can be eliminated and the number

of instruments and drills can be reduced without

compromising the precision of the hole formation. The

object of the present invention is to solve this

problem among others.

It is also expedient if the same or similar instruments
as used previously can also be used in the new context.

The invention solves this problem too.

That which can principally be regarded as
characterizing a drill according to the invention 1s
that the first portion mentioned in the introduction 1is
designed to cooperate with the soft tissue to form an
initial hole in the latter, in that the second portion

is designed to cooperate with the soft tissue and the

more solid underlying bone for enlargement of said hole
and for formation of a countersunk hole 1in the more
solid bone. A further characteristic is that the first

portion 1is also designed to cooperate with the more

solid bone, during the second portion’s formation of
the countersunk hole, in order to produce a guildance

hole and/or marker hole in the bottom of the

countersink.

In further developments of the inventive concept, the
number of first and second cutting edges can be two,
three or four. The first portion can be plate-shaped
and arranged in the longitudinal direction of the
drill. The plate-shaped first portion can have a length
of about 1.5 mm and is also designed with a tip through
which the center line of the drill extends. The first
portion has the first cutting edges arranged along 1its
sides. The second cutting edges are inclined 1in order

to form an inclined surface in the countersink. The

inclination of the surface 1is arranged so that the

surface narrows inward in a cone shape as seen 1in the

PCT/SE2003/001977




10

15

20

25

CA 02512143 2.(').10;03'—“1]; .
29277-67
-3

hole formation direction. The second cutting edges can also be arranged with

rectilinear parts for removing the material (gum) that arises during drilling.

That which can principally be regarded as characterizing a drill for
use in dentistry is that the first portion is arranged at the front end of the drill in
order to form an initial hole, and in that the second portion is designed to enlarge
sald hole and form a countersunk hole. The first portion is also designed in such a
way that, during the second portion’s formation of the countersunk hole, it

produces a guidance hole and/or marker hole in the bottom of the countersink.

With the new dirill, the hole formation sequence can be changed around
so that, for example, in contrast to previously known techniques, the countersunk hole
Is formed before the hole is drilled. In connection with the formation of the
countersunk hole, the bottom of the countersink is marked out, which considerably
facilitates application of the drill used for the continued hole formation in the jaw bone.
This has the advantage of eliminating the need for separate marking and

countersinking drills, these having now been combined in one unit.

An aspect of the invention relates to a drill for use on a jaw bone with
overlying soft tissue and underlying, more solid bone, comprising: a first portion
disposed at a distal end of the drill, the first portion comprising a pair of first cutting
edges, the first portion having a first width; and a second portion disposed at least
partially intermediate the first portion and a proximal end of the drill, the second
portion comprising a pair of edges extending intermediate a pair of second cutting
edges and the pair of first cutting edges, the pair of second cutting edges extending
at an angle relative to a longitudinal center line, the pair of edges extending from the
first portion in a generally perpendicular direction relative to the longitudinal center
line, the second portion having a second width that is greater than the first width,
the second portion further comprising a portion having a generally cylindrical
surface and at least one recess in the generally cylindrical surface thereof, the
recess being formed with a wall disposed proximally relative to the pair of first

cutting edges, the pair of second cutting edges and the pair of edges of the second
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portion, the recess and the wall being configured to receive the soft tissue and to
remove the soft tissue outwardly from the drill during drilling; wherein the first
portion is configured to cooperate with the soft tissue to form an initial hole in the
soft tissue, and the second portion is configured for enlargement of said initial hole
and for formation of a countersink hole in the more solid bone, and wherein the first
portion is also configured to cooperate with the more solid bone, during the second
portion’s formation of the countersink hole, in order to produce a guidance hole or
marker hole in the bottom of the countersink hole.

A presently proposed embodiment of a drill according to the

iInvention will be described below with reference to the attached drawing, in which:

Figure 1 shows the drill in a longitudinal view,
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Figure 2 shows the drill according to Figure 1 1in a

longitudinal view, but turned 90° about its

longitudinal axis,

Figure 3 is an end view of the drill according to

Figure 2, from the front,

Figure 4 1s a diagrammatic longitudinal section

showing a first stage of using the drill on a

jaw bone which comprises a soft tissue part

or gum and, located under this, more solid

bone, for example cortical bone, and

Figure 5 shows, again in a diagrammatic longitudinal

section, the use of the drill in a second

stage.

In Figure 1, the drill as a whole is designated by 1.

The drill comprises an attachment by means of which the

drill is connected to a drilling machine indicated only
symbolically by 3. The drill also has a part 4 which
bears the cutting edges in question. The part 4
comprises a first portion 5 and a second portion 6. In
the illustrative embodiment, the front portion has the
shape of a plate, and in Figure 1 the plate-shaped
portion is shown from the side, while Figure 2 shows
the first portion in a view in which it has been turned
90° in relation to Figure 5. The view according to
Figure 2 shows that the plate-shaped portion has a tip
whose angle has Dbeen indicated Dby d. In the
illustrative embodiment, the angle is chosen at about
120°. The tip is arranged so that the center line 7 of
the drill extends through the tip. The plate-shaped
portion is further equipped with two first cutting
edges, the first cutting edge having been designated by
8 and the second cutting edge having been designated by
9. The first cutting edges 8, 9 are thus arranged on
both sides of the square-shaped part of the plate-

shaped portion. The portion 5 can be given an

PCT/SE2003/001977
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alternative design, for example the number of first
cutting edges 8, 9 can be 1increased with further
cutting edges, so that the total number of first

cutting edges can be three, four, etc. It 1s also
possible per se to use only one cutting edge although
such an embodiment is not advantageous. At its front
parts, the second portion 4 1is provided with cutting
edges 10, 11 which are inclined in relation to the
center axis 7. Said second cutting edges are situated
to the side of the center line 7 and extend with angles

B in relation to the center line which can be chosen at

45°. The second portion is also provided with recesses

12 wvia which material which arises during drilling i1n

the jaw bone can be removed rearward and out to the

side of the drill. The recesses are thus shaped with a
rear curved wall 13. The number of second cutting edges
can be wvaried and can, for example, be chosen as tTwoO,
three, four, etc., cutting edges. The configuration

with first and second cutting edges and first and

second portions can also be seen from the end view
according to Figure 3 where, intexr alia, the portion o,
the cutting edge 8, the cutting edges 10 and 11, and
the space 12 have been indicated. The first portion 5
is thus arranged at the front end of the drill, and the
second portion 4 is arranged behind the first portion.
The first portion can have a length L of about 1.5 mm.
The second portion can have a length L’ of about 11 mm.

The plate-shaped member can be arranged with a maximum

width B, see view according to Figure 2, of the order
of 1.5 mm. The second portion can be designed with a
diameter of about 4.7 mm. The plate-shaped portion can

have a thickness of about 0.4 mm.

Figures 4 and 5 show hole formation in a jaw bone 14 in
two stages using the drill according to Figures 1, 2
and 3. The jaw bone comprises a soft tissue part or gum
15 and, located under the soft tissue, a harder and
more solid bone 16, which can be cortical bone and/or

trabecular bone. Figure 4 shows the first stage 1n
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which the partially shown drill 1’ is arranged with the
first portion 5’ penetrating through the soft tissue 5.

During this penetration into and drilling of the soft

tissue 15, a hole 17 is formed which, in Figure 4, 1is

shown slightly enlarged, for the sake of clarity, in
relation to the first portion 5’. In the figure, the

rotation about the center axis 7’ of the drill is

indicated by reference number 18. The soft tissue 15

can be drilled without having to cut open the soft

tissue part at the drill site, as was previously
necessary. In the case shown 1in Figure 5, the drill has
penetrated deeper into the gum 14. The hole 17
according to Figure 4 has been enlarged and the
enlarged hole in the soft tissue 15 has been 1ndicated
by 19. In this case too, the hole 19 has been shown
enlarged in relation to the drill 1’ for the sake of
clarity. In addition to the enlargement of the hole 17
to give the hole 19, the drill in the stage shown 1in

Figure 5 has been moved down into the harder or more

solid part of the jaw bone. This downward movement has
meant that a countersunk hole 20 has been obtained in
the more so0lid or harder bone 16. The countersink 1s

produced using the inclined second cutting edges 10, 11

(cf. Figure 2) on the second portion. The surface 20 in
the countersink has the shape of a truncated cone and
the cone angle of the surface corresponds tTo the one
obtained with the inclined surfaces 10, 11. An inclined
surface has been indicated by 10’ 1in Figure 5. In
addition to the function of forming the countersink 20,
the drill has additionally produced a guidance hole
and/or marker hole 21 at the Dbottom 22 of the
countersink. The guidance hole and/or marker hole is
produced with the aid of the first portion 5’ and its
first cutting edges which, upon rotation 18 of the

drill, drive down into the harder or solid bone at the

inner and middle parts of the countersink 20 so that
the hole 21 is formed. When the countersink 20 and the

hole 21 have been obtained, the drill can be withdrawn

pl—
and

in the direction of arrow 23. The direction of
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drill is indicated by 24 in Figure

ue 15 has been penetrated and the

5 countersink 20 and the hole 21 are made, hole formation

can continue using

another drill (not shown 1in the

figure) which can have a dimension corresponding to the

bottom surface of the countersink. The countersink thus

shaped like a truncated cone can be used for an implant
10 (not shown) which, with its outer parts or its head, 1s

applied in the countersink and, with its other parts,

extends down into t

he jaw bone in the hole formed with

said drill (not shown). It has been stated above that

the countersink 20

has a surface shaped as a truncated

15 cone. The countersink surface can of course have

another shape, for

surface.

The i1nvention 18 n

example consisting of a cylindrical

ot limited to the embodiment shown

20 above by way of example, and instead it can be modifiled

within the scope of

inventive concept.

the attached patent claims and the
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CLAIMS:
1. A drill for use on a jaw bone with overlying soft tissue and underlying,

more solid bone, comprising:

a first portion disposed at a distal end of the drill, the first portion
comprising a pair of first cutting edges, the first portion having a first width; and

a second portion disposed at least partially intermediate the first
portion and a proximal end of the drill, the second portion comprising a pair of
edges extending intermediate a pair of second cutting edges and the pair of first
cutting edges, the pair of second cutting edges extending at an angle relative to a
longitudinal center line, the pair of edges extending from the first portion in a
generally perpendicular direction relative to the longitudinal center line, the second
portion having a second width that is greater than the first width, the second
portion further comprising a portion having a generally cylindrical surface and at
least one recess in the generally cylindrical surface thereof, the recess being
formed with a wall disposed proximally relative to the pair of first cutting edges, the
pair of second cutting edges and the pair of edges of the second portion, the
recess and the wall being configured to receive the soft tissue and to remove the

soft tissue outwardly from the drill during drilling;

wherein the first portion is configured to cooperate with the soft
tissue to form an initial hole in the soft tissue, and the second portion is configured
for enlargement of said initial hole and for formation of a countersink hole in the
more solid bone, and wherein the first portion is also configured to cooperate with
the more solid bone, during the second portion’s formation of the countersink hole,
in order to produce a guidance hole or marker hole in the bottom of the

countersink hole.

2. The drill as in Claim 1, wherein in the drill comprises at least two first

cutting edges.
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3. The drill as in Claim 1, wherein the first portion is formed as a
plate-shaped member comprising a pair of generally parallel flat surfaces
extending generally parallel to the longitudinal center line of the drill and defining a

thickness therebetween and a pair of sides defining a width therebetween.

4. The drill as in Claim 3, wherein the plate-shaped member has a
length of about 1.5 mm and comprises a tip through which the longitudinal center
line of the drill extends and wherein at least one first cutting edge is arranged

along the sides of the plate-shaped member.

D. The drill as in Claim 1, wherein at least one second cutting edge is
inclined with respect to a longitudinal center line of the drill in order to form an
inclined surface in the countersink hole that narrows inwardly as seen in a hole

formation direction.

6. The drill as in Claim 5, wherein at least one second cutting edge is

configured with rectilinear parts for removing material that arises during drilling.

7. The drill as in Claim 6, wherein at least one second cutting edge is
inclined at an angle of about 45° in relation to the longitudinal centerline of the drill.
8. The dnll as in Claim 1, wherein the first width is about 1.5 mm and

the second width 1s about 4.7 mm.

9. The dnll as in Claim 7, wherein the second portion has a total length
of approximately 11 mm.

10. The dnill as in Claim 3, wherein the sides of the plate-shaped member
are parallel.
11. The arill as in Claim 5, wherein the tip is formed by opposing first

cutting edges each extending at an angle relative to the longitudinal center line of
the drill.

12. The drill as in Claim 11, wherein the sides of the plate-shaped
member are parallel.
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13. The drill as in Claim 1, wherein the pair of second cutting edges
extends at approximately a 45° angle relative to the longitudinal center line.

14. The drill as in Claim 1, wherein the wall extends toward the distal
end of the drill.

15. The drill as in Claim 1, wherein the recess is defined by first and

second recess edges, the first recess edge extending along a center axis of the drill.

16. The drill as in Claim 15, wherein the second recess edge comprises
a straight portion and a curved portion.

17. The drill as in Claim 3, wherein the generally flat surfaces of the first
portion extend co-aligned with a generally flat surface of the at least one recess in

the portion having a cylindrical surface.
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