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HINGED MICROFRACTURE AWLS

Cross-Reference to Related Application
This application claims priority to co-pending U.S. Provisional Application
serial number 62/001,317, filed May 21, 2014, which is hereby incorporated by

reference herein in its entirety.

Background

Microfracture procedures are used to improve the feasibility of cartilage
restoration. The goal of a microfracture procedure is to produce in a controlled
fashion small fractures within the bone underlying a cartilage deficit. Bone marrow is
stimulated through creation of such fractures, which promotes the release of healing
cells and signals molecules that improve and direct cartilage growth.

Microfracturing is typically performed using a microfracture awl, which
normally comprises an elongated spike that extends from a handle in similar manner
to a scratch awl used in woodworking. The sharp tip of the spike is axially driven into
the bone by hammering the proximal end of the handle in the longitudinal direction of

the spike. While such awls can be useful, the shearing forces generated when
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driving such an awl create the opportunity for unintended cartilage damage. It can
therefore be appreciated that it would be desirable to have an alternative

microfracture awl for microfracture procedures.

Brief Description of the Drawings

The present disclosure may be better understood with reference to the
following figures. Matching reference numerals designate corresponding parts
throughout the figures, which are not necessarily drawn to scale.

Fig. 1 is a top perspective view of a first embodiment of a hinged
microfracture awl.

Fig. 2A is a first side view of the awl of Fig. 1, illustrating an initial orientation
of a shaft of the awl.

Fig. 2B is a second side view of the awl of Fig. 1, illustrating a pivoted
orientation of the shaft of the awl.

Fig. 3 is a top perspective view of a second embodiment of a hinged
microfracture awl.

Fig. 4A is a first side view of the awl of Fig. 3, illustrating an initial orientation
of a shaft of the awl.

Fig. 4B is a second side view of the awl of Fig. 3, illustrating a pivoted
orientation of the shaft of the awl.

Fig. 5 is a bottom perspective view of a third embodiment of a hinged
microfracture awl.

Detailed Description
As described above, the use of conventional microfracture awls can result in

unintended cartilage damage. Disclosed herein are alternative microfracture awls

2



10

15

20

25

WO 2015/179646 PCT/US2015/031983

that reduce the likelihood for such damage. The disclosed awls comprise a shaft that
extends through and from a handle. Provided at a distal end of the shaft is an angled
tip that is adapted to pierce bone. Provided at a proximal end of the shaft is an
impact head that is adapted to be struck in a direction that is generally perpendicular
to the longitudinal axis of the shaft. The approximate midpoint of the shaft is pivotally
mounted to the handle with a hinge such that, when the impact head is struck, the
shaft is pivoted and the shaft tip moves in an opposite direction.

In the following disclosure, various specific embodiments are described. It is
to be understood that those embodiments are example implementations of the
disclosed inventions and that alternative embodiments are possible. All such
embodiments are intended to fall within the scope of this disclosure.

Figs. 1 and 2 illustrate an embodiment of a hinged microfracture awl 10. As
shown in the figure, the awl 10 generally includes a handle 12 and an elongated
shaft 14 that extends from and through the handle. The handle 12 is generally
cylindrical and sized and shaped for gripping with one hand during a microfracture
procedure. In some embodiments, the handle 12 is ergonomically designed so as to
have a contoured grip adapted to receive the user’s fingers. In some embodiments,
the handle 12 can be made of a metal (e.g., stainless steel or aluminum), polymeric,
or rubber material.

The shaft 14 can be made of a biocompatible metal material, such as
stainless steel. The shaft 14 includes a proximal portion 16 that extends through the
handle 12 and a distal portion 18 that extends outward from a distal end of the
handle. Provided at a distal end of the distal portion 18 of the shaft 14 is a sharp tip
20 that is adapted to penetrate bone. The tip 20 is a small fraction of the length of

the distal portion 18 of the shaft 14 and is tapered. As is apparent from Fig. 2A, the
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tip 20 forms an angle 6 with the longitudinal axis of the shaft 14. In some
embodiments, the angle is approximately 90 degrees. In other embodiments,
however, the tip 20 can form an acute angle with the longitudinal axis of the shaft 14.
For example, the tip can form an angle § of approximately 10 to 80 degrees with the
longitudinal axis of the shaft 14 so as to extend both upward and outward from the
distal end of the distal portion 18 of the shaft.

The shaft 14 is pivotally mounted at its approximate midpoint to the handle 12
with a hinge 22 that acts as a fulcrum for the shaft. In the illustrated embodiment, the
hinge 22 is formed by a transverse cylindrical pivot rod 24 of the shaft 14 that is
positioned approximately halfway along the length of the shaft and a transverse bore
26 of the handle 12 located near its distal end in which the rod is received and can
rotate.

The proximal portion 16 of the shaft 14 extends through an elongated
passage 28 of the handle 12 that generally extends along the longitudinal axis of the
handle from its proximal end to its distal end. As is apparent in Figs. 1 and 2, the
passage 28 is tall enough to enable the shaft 14 to pivot from an initial orientation in
which its longitudinal axis is generally coincident with the longitudinal axis of the
handle 12 (Fig. 2A) to a pivoted orientation in which the shaft's longitudinal axis
forms an acute angle ¢ with the handle’s longitudinal axis (Fig. 2B). In some
embodiments, this can be achieved by forming the passage 28 to have a base that
diverges from the longitudinal axis of the handle 12 as the handle is traversed from
its distal end to its proximal end. In some embodiments, the shaft 14 can be pivoted
through and angle ¢ approximately 5 to 10 degrees from the longitudinal axis of the
handle 12.

With further reference to Figs. 1 and 2, a biasing element 30 is provided

4
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within the handle 12 below the shaft 14 near the handle’s proximal end. In some
embodiments, the biasing element 30 comprises a compression spring that generally
opposes downward pivoting of the shaft 14 and maintains the shaft in the initial
orientation shown in Fig. 2A when no external forces are acting upon the shaft (other
than gravity). In other embodiments, the biasing element 30 can comprise a resilient
pad.

Positioned at a proximal end of the shaft 14 is an impact head 32 that can be
struck with a mallet or other striking tool to drive the tip 20 of the shaft into bone. As
is apparent in Figs. 1 and 2, the impact head 32 includes a first or top striking
surface 34 and an opposed second or bottom striking surface 36 that can be struck
by the striking tool. Each striking surface 34, 36 is generally planar parallel with the
longitudinal axis of the shaft 14. Accordingly, the striking surfaces 34, 36 are adapted
to be struck in a direction that is generally perpendicular to the longitudinal axis of
the shaft 14 (and the handle 12 when the shaft is in the initial orientation of Fig. 2A).
When the sharp tip 20 is perpendicular to the shaft 14 as shown in the figures, a
striking force imparted to one of the striking surfaces 34, 36 causes the shaft 14 to
pivot about the hinge 22.

Figs. 2A and 2B illustrate pivoting of the shaft 12 in response to a downward
blow imparted to the top striking surface 34. In Fig. 2A, the shaft 14 is shown in the
initial orientation prior to the impact head 32 being struck. As is apparent from this
figure, the biasing element 30 maintains the shaft 14 in an orientation in which the
shaft’s longitudinal axis is generally coincident with the longitudinal axis of the handle
12. Once the striking surface 34 is struck with a downward blow, however, the shaft
14 pivots about the hinge 22, the impact head 32 is displaced downward against the

force of the biasing element 30, and the sharp tip 20 is driven upward, as shown in
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Fig. 2B. The sharp tip 20 can be driven into bone in this matter during a
microfracture procedure. Because of this upward displacement of the sharp 20, as
opposed to the axial displacement achieved using conventional awls, the shearing
forces typically encountered with conventional microfracture procedures are not
imparted to the bone. After the blow has been delivered and no further force acts
upon the impact head 32, the shaft 14 can be returned to the initial orientation of Fig.
2A under the force of the biasing element 30.

With further reference to Figs. 1 and 2, the impact head 32 can also include a
third or end striking surface 38 that can be used to deliver forces along the
longitudinal axis of the shaft 14, if desired. This may be desirable in situations in
which the sharp tip 20 is angled forward from the distal end of the shaft 14.

Figs. 3 and 4 illustrate a second embodiment of a hinged microfracture awl 50
that is similar in several ways to the awl 10 shown in Figs. 1 and 2. Accordingly, the
awl 50 generally includes a handle 52 and an elongated shaft 54. The shaft 54
includes a proximal portion 56 that extends through the handle 52 and a distal
portion 58 that extends outward from a distal end of the handle. Provided at a distal
end of the distal portion 58 of the shaft 54 is a sharp tip 60 that is adapted to
penetrate bone. The shaft 54 is pivotally mounted at its approximate midpoint to the
handle 52 with a hinge 62 that acts as a fulcrum for the shaft. The proximal portion
56 of the shaft 54 extends through an elongated passage 64 of the handle 52 that
generally extends along the longitudinal axis of the handle from its proximal end to
its distal end. With further reference to Figs. 3 and 4, a biasing element 66 is
provided within the handle 52 below the shaft 54 near the handle’s distal end that
generally opposes downward pivoting of the shaft and maintains the shaft in the

initial orientation shown in Fig. 4A. Positioned at a proximal end of the shaft 54 is an
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impact head 68 that includes a first or top striking surface 70, and an opposed
second or bottom striking surface 72, and a third or end striking surface 74 that can
be struck by the mallet or other striking tool.

Unlike the awl 10 of Figs. 1 and 2, however, the handle 52 of microfracture
awl 50 includes a pistol grip portion 76 that extends downward from the top portion of
the handle (or the upper, portion or “body” of the handle) and is configured like a grip
of a handgun and therefore can be gripped as such. Such a grip may be more stable
and may be preferred by some surgeons. As shown in Figs. 3 and 4, the pistol grip
portion 76 can be secured to the top portion of the handle 52 with multiple threaded
fasteners 78. Notably, the orientation of the pistol grip portion 76 can be rotated in 90
degree increments relative to the top portion of the handle 52 by loosening and
removing the fasteners 78, reorienting the pistol grip portion 76, and reinserting and
retightening the fasteners. It is also noted that, in both embodiments, the direction
the sharp tip 20, 60 is facing (i.e., upward or downward) can be altered by inverting
the shaft 14, 54.

Fig. 5 illustrates a third embodiment of a hinged microfracture awl 80 that is
substantially identical to the awl 10 shown in Fig. 1. Accordingly, the awl 80 generally
includes a handle 82 and an elongated shaft 84. The shaft 84 includes a proximal
portion 86 that extends through the handle 82 and a distal portion 88 that extends
outward from a distal end of the handle. Provided at a distal end of the distal portion
88 of the shaft 84 is a sharp tip 90 that is adapted to penetrate bone. The shaft 84 is
pivotally mounted at its approximate midpoint to the handle 82 with a hinge 92 that
acts as a fulcrum for the shaft. The proximal portion 86 of the shaft 84 extends
through an elongated passage 94 of the handle 82 that generally extends along the

longitudinal axis of the handle from its proximal end to its distal end. A biasing
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element (not shown) can be provided within the handle 82 below the shaft 84 to
oppose downward pivoting of the shaft. Positioned at a proximal end of the shaft 84
is an impact head 98 that includes a first or top striking surface 100, and an opposed
second or bottom striking surface 102, and a third or end striking surface 104 that
can be struck by the mallet or other striking tool.

Also included in the embodiment of Fig. 5, however, is a removable stop 106
that is positioned beneath the shaft 84 within the passage 94. Like the handle 82, the
stop 106 can be made of a metal, polymeric, or rubber material. When positioned
within the passage 94, the stop 106 limits pivoting of the shaft 84. Depending upon
its height, the stop 106 can completely prevent the shaft 84 from pivoting relative to
the handle 82 or merely limit the angle through which the shaft pivots relative to the
handle. In the latter case, the height of the stop 106 can be selected to effect the
angle, and the depth to which the sharp tip 90 penetrates bone. Notably, a stop
similar to the stop 106 can be used with hinged microfracture awl embodiments that
include a pistol grip, such as the embodiment shown in Figs. 3 and 4. In addition, the

stop could be adjustable in height, in which case it may not need to be removable.



WO 2015/179646 PCT/US2015/031983

CLAIMS
Claimed are:
1. A hinged microfracture awl comprising:
a handle; and
a shaft that extends through and from the handle, the shaft being pivotally
mounted to the handle with a hinge, wherein a distal end of the shaft includes a
sharp tip adapted to pierce bone and a proximal end of the shaft includes an impact

head adapted to be struck by a striking tool.

2. The awl of claim 1, wherein the shaft can pivot several degrees relative

to the handle so as to drive the sharp tip into bone.

3. The awl of claim 1, wherein the handle is generally cylindrical.

4, The awl of claim 3, wherein the handle has a contoured grip adapted to

receive a user’s fingers.

5. The awl of claim 1, wherein the handle includes a pistol grip portion

that extends downward from a remainder of the handle.

6. The awl of claim 5, wherein the pistol grip portion has a contoured grip

adapted to receive a user’s fingers.
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7. The awl of claim 1, wherein the handle includes an elongated passage
through which the shaft extends, the passage extending from a distal end of the

handle to a proximal end of the handle.

8. The awl of claim 1, wherein the hinge comprises a transverse rod of
the shaft and a transverse bore of the handle in which the rod is received and can

rotate.

9. The awl of claim 1, wherein the sharp tip forms an angle of

approximately 90° with a longitudinal axis of the shaft.

10.  The awl of claim 1, wherein the sharp tip forms an acute angle with a

longitudinal axis of the shaft.

11. The awl of claim 1, wherein the impact head includes a generally

planar top striking surface adapted to be struck by a striking tool.

12. The awl of claim 11, wherein the top striking surface is generally

parallel with a longitudinal axis of the shaft.

13.  The awl of claim 12, wherein the impact head also includes a generally
planar end striking surface that is generally perpendicular to the longitudinal axis of

the shaft.

14. The awl of claim 1, wherein the handle further comprises an inner

10
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biasing element that returns the shaft to an initial orientation in which a longitudinal
axis of the shaft is generally coincident with a longitudinal axis of the handle after the

impact head has been struck.

15.  The awl of claim 1, further comprising a stop that limits pivoting of the

shaft relative to the handle.

16.  The awl of claim 15, wherein the stop fits within the handle.

17. A method for performing a microfracture procedure, the method
comprising:

aligning a sharp tip of a shaft of a hinged microfracture awl with an area of
bone; and

striking an impact head of the shaft with a striking tool to cause the shaft to

pivot about a hinge and drive the sharp tip of the shaft into the bone.

18. The method of claim 17, wherein striking an impact head comprises
striking a striking surface of the impact head that is generally perpendicular with a

longitudinal axis of the shaft to cause the sharp tip to move in an opposite direction.

19. The method of claim 18, wherein striking an impact head comprises

downwardly striking the striking surface so as to drive the sharp tip upward.

20. The method of claim 17, further comprising limiting pivoting of the shaft
using a stop.

11



PCT/US2015/031983

175

WO 2015/179646




PCT/US2015/031983

25

WO 2015/179646

g¢ Old




PCT/US2015/031983
3/5

WO 2015/179646

FIG. 3



WO 2015/179646 415 PCT/US2015/031983

FIG. 4B



PCT/US2015/031983

55

WO 2015/179646

og

'

08



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/031983

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61B 17/16 (2015.01) :
CPC - A81B 17/16 (2015.07) .

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

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) - A61B 17/00, 17/16, 17/28, 17/32, 17/56, 17/88, 19/00; A61F 5/00 (2015.01)
CPC - A61B 17/00, 2017/0046, 17/16, 17/1631, 2017/2927, 2017/2929, 17/32, 19/00; A61F 5/00 (2015.07) (keyword delimited) .

USPC - 223/104, 606/79, 80, 81, 84, 96, 167, 170, 208

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

Orbit, Google Patents, Google, Google Scholar

hammer, spring, bias, bone, stopiing, lever, striking impact

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

Search terms used: microfracture, aw!, hinge, pivot, shaft, handle, bone, striking, grip, passage, pistol, transverse bore, sharp tip, blade,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* " Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2012/0071876 A1 (STOLL et al) 22 March 2012 (22.03.2012) entire document 1-16

Y US 518,600 A (HALLMANY) 24 April 1894 (24.04.1894) entire document 1-16

Y us 6,436,122 B1 (FRANK et al) 20 August 2002 (20.08‘.2002) e.ntire document 4-6

Y US 1,152,890 A (GAYDOSH) 07 September 1915 (07.09.1915) entire document 14

A US 6,960,214 B2 (BURKINSHAW) 01 November 2005 (01.11.2005) entire document 1-20

A US 2011/0319895 A1 (GAMACHE) 29 December 2011 (29.12.2011) entire documeht 1-20

A WO 201 1/01;1677 A1 (MTMED | LI;C) 03 February 2011 (03.02.2011) entire document 1-20

A US 2007/0123889 A1 (MAl_.ANDAIN etal) 31 Ma)‘( 2007 (31.05.2007) entire document 1-20

P, A US 2014/0155896 A1 (DEPUY MITEK LLC) 05 JL;ne 2014 (05.06.2014) entire document 1-20

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance :

“E” earlier application or patent but published on or after the international
filing date

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

“O" document referring to an oral disclosure, use, exhibition or other
means

“p”  document published prior to the intérnational filing date but later than

the priority date claimed

“T"  later document published after the international filing date or riority
date and not in conflict with the application but cited to un erstand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed_invemion qannot.be
considered novel or cannot be considered to 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 documents, such combination
being obvious to a person skilled in the art :

“&” document member of the same patent family

Date of the actual completion of the international search

01 August 2015

Date of mailing of the international search report

17 AUG 2015

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 5§71-273-8300

Authorized officer
Blaine Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-T174

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report

