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[57] ABSTRACT

Hemostatic clips and surgical strips made of deformable
and preferably absorbable material have opposite elon-
gate portions readily locked or secured together when
clamped .over a vessel or other bodily part. The elon-
gate portions have opposite facing surfaces provided
with.a plurality of flexible members comprised of Vel-
cro-like or similar entangling configurations, which
become entangled when the surfaces are pressed to-
gether over the vessel or other bodily part. Other con-
figurations include one or more strips of deformable
material having surfaces provided with flexible mem-
bers capable of entanglement to form clips or bands
useful in a variety of different surgical procedures.

11 Claims, 2 Drawing Sheets
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VELCRO-LIKE CLOSURE SYSTEM WITH

ABSORBABLE SUTURE MATERIALS FOR

ABSORBABLE HEMOSTATIC CLIPS AND
SURGICAL STRIPS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to absorbable suture
materials formed into strips and hemostatic clips, for
closing off tubular members such as veins, arteries or
other blood vessels and fluid ducts during surgical pro-
cedures, and for support of nerves, vessels, bones and
other anatomical structures. It encompasses different
configurations of the absorbable suture materials using a
basic closure mechanism.

2. History of the Prior Art

It.is well known that during many surgical proce-
dures hemostatic clips are used for strangulation or
closure of blood vessels and fluid ducts. Traditionally,
the vessel was clamped with a hemostat, following
which a ligature was secured about the vessel to pro-
vide closure and to permit removal of clamps. This
procedure was. cumbersome and time consuming.

As a result, various different improved hemostatic
clips have evolved which replace the aforementioned
procedure with a simpler method of vessel ligation. An
example of such an improved hemostatic clip is pro-
vided by U.S. Pat. No. 4,188,953 of Charles H. Klieman
and Richard M. Densmore, which patent issued Feb.
19, 1980. The Klieman, et al. patent describes a hemo-
static clip of elongate deformable material with a pair of
arms having flat opposing surfaces with diagonal reces-
ses therein. The recesses in the opposing surfaces are
arranged so as to be angularly displaced with respect to
one another, so that when the surfaces are brought into
contact the recesses on opposing surfaces form a cross-
hatched pattern. The arms are substantially longer than
the bail portion which joins them together at the base of
the generally U-shaped configuration to provide stabil-
ity of the clip within the clip applicator. Each arm has
a generally trapezoidal cross-section with a narrower
outer :portion adapted to be received in a respective
groove of the clip applicator. The bail portion is gener-
ally V-shaped in cross-section.

The hemostatic clips described in the Klieman, et al.
patent have proven to be highly advantageous com-
pared with prior art hemostatic clip designs. The clips
of the Klieman, et al. patent are typically made of bio-
logically inert materials such as titanium, tantalum and
stainless steel, but may also be made of absorbable mate-
rials which are slowly absorbed by the body. However,
as successful as such clips are when made of deformable
metal such as tantalum, problems frequently arise in the
closure system of absorbable clips due to the physical
properties of absorbable materials. As a result, clips
made of absorbable material have been designed to lock
at their tip in order to assure their closure. They are
therefore bulkier, and need to be placed completely
around the vessel to allow closure at the tip.

There is therefore a need for an improved closure
system for absorbable surgical and suture materials. It
would be advantageous to provide absorbable strip
materials capable of being formed or cut in various sizes
to form clips, bands, cuffs and other- configurations
useful in various different surgical procedures. This
improved closure system  for absorbable materials
would be capable of use for both hemostatic clips and
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for a multitude of other applications, when configured
as strips.

BRIEF DESCRIPTION OF THE INVENTION

Hemostatic clips according to the invention have
opposite elongate portions which are readily locked or
secured together when clamped over a vessel, even
when made of flexible, deformable material which is
readily absorbable. The elongate portions of such clips
have opposite facing surfaces provided with a plurality
of flexible members which become entangled with one
another when such surfaces are pressed together.over a
vessel to clamp the vessel shut. The flexible members
which may be of any appropriate configuration for
entanglement upon contact may be formed in the man-
ner of the well known “Velcro” design in which one
surface is comprised of flexible members formed into
loops with an opposing surface comprised of flexible
members formed into hooks for entanglement with the
loops. Alternatively, the loops and hooks can be formed
on the same surface.

In a preferred embodiment of a hemostatic clip ac-
cording to the invention, the clip is of generally U-
shaped configuration having a bailing portion at the
base of the U-shaped configuration with a pair of oppo-
site arms extending outwardly from opposite ends of the
bailing portion. The arms have facing surfaces provided
with the flexible members for entanglement to lock the
arms together over a vessel being closed. The bailing

‘portion also has opposite facing surfaces provided with

the flexible members.

The hemostatic clip can be comprised of a base mem-
ber of generally U-shaped configuration having a thin
layer-of material mounted on an inside surface thereof.
The thin layer has a surface opposite the base member
which is comprised of the flexible members, with the
base member and the thin layer of material together
forming the bailing portion and the pair of arms. In an
alternative arrangement, the clip is comprised of a sin-
gle integral member of generally U-shaped configura-
tion forming the base portion and the pair of arms.

Because the two arms approximate easily and se-
curely using such materials in accordance with the
invention, it is possible to provide clips which are not
attached at the bail end. Two separate strips, one con-
taining the hooks and one the loops, or a single strip
containing both, can be applied together to effect the
same result.

Also, strips of the absorbable material and having
surfaces provided with Velcro-like fastening configura-
tions can be-made in various sizes for uses other than as
hemostatic clips. Thus, a band formed from one or more
such strips can be used to suspend the bladder, can be
placed around a vascular anastomosis, can be incorpo-
rated with other implant devices such as pacemaker
leads, or orthopedic devices, can be used to immobilize
a severed nerve, vessel, bone or ligament, and can be
used in other such surgical situations.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advan-
tages of the invention will be apparent from the follow-
ing more particular description of preferred embodi-
ments of the invention, as illustrated in the accompany-
ing drawings, in which:

F1G. 1 is a perspective view of an absorbable hemo-
static clip in accordance with the invention;
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FIG. 2 is a side view of the clip of FIG. 1 showing
one particular construction thereof in accordance with
the invention;

FIG. 3 is a side view of the clip of FIG. 1 showing
another construction thereof in accordance with the
invention;

FIG. 4 is a perspective view showing the manner in
which the clip of FIG. 1 may be used to clamp over and
close or strangle a vessel;

FIG. 5 is a perspective view of a pair of strips in
accordance with the invention which can be joined to
form a clip or which can be used for other surgical
applications;

FIG. 6 is a perspective view showing the manner in
which the pair of strips of FIG. 5 may be used as a clip
to clamp over and close or strangle a vessel;

FIG. 7 is a side view of a pair of strips similar to those
of F1G. § and showing the manner in which such strips
form a band which can be used to secure a nerve, ureter,
bone or vessel; and

FIG. 8 is a perspective view of a catheter with a strip
of material according to the invention forming a cuff
thereon.

DETAILED DESCRIPTION

FIG. 1 shows an absorbable hemostatic clip 10 ac-
cording to the invention. The clip 10 is of generally
U-shaped configuration and includes a bail portion 12 at
the base of the generally U-shaped configuration and a
pair of opposite arms 14 and 16 extending outwardly
from opposite ends of the bail portion 12 to form the
opposite sides of the generally U-shaped configuration.
The clip 10 is preferably made of absorbable material
such as PDS (polydioxinone), alone or in combination
with other absorbable materials but may be made of any
material which is deformable.

In accordance with the invention, the arms 14 and 16
have opposite facing inside surfaces 18 and 20 thereof,
respectively, which are provided with a plurality of
flexible members 22 and 24, respectively. The flexible
members 22 and 24 are designed so as to entangle with
one another when the surfaces 18 and 20 are pressed
together. The bail portion 12 also has opposite facing
inner surfaces 26 and 28. The surface 26 is covered with
the flexible members 22, and the surface 28 is covered
with the flexible members 24. The flexible members 22
and 24 on the surfaces 26 and 28 entangle when the
surfaces 26 and 28 are pressed together.

The flexible members 22 and 24 on the surfaces 18, 20,
26 and 28 can be of any appropriate configuration
which provides entanglement of the members on the
opposing surfaces upon contact. One appropriate con-
figuration is that used in the well known “Velcro™ de-
sign, in which one surface is provided with flexible
members in the form of loops with the opposing surface
being covered by flexible members in the form of hooks.
In the clip 10 of FIG. 1, the flexible member 22 on the
surfaces 18 and 26 can be formed into loops with the
flexible members 24 on the surfaces 20 and 28 being
formed into hooks, and vice versa. Alternatively, the
flexible members 22 and 24 can comprise combinations
of loops and hooks or other shapes suitable for entangle-
ment to provide secure joinder.

FIG. 2 shows one construction arrangement of the
clip 10 in which a base member 30 of thin, flat configu-
ration extends along the entire length of the clip 10
including the bail portion 12 and the arms 14 and 16.
The base member 30 has an inner surface 32 thereof on
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which a relatively thin layer 34 is mounted. The thin
layer 34 has a surface 36 opposite the inner surface 32 of
the base member 30 which includes the flexible mem-
bers 22 and 24. The base member 30 and the thin layer
34 can be made of like or different materials. Preferably,
both are made of absorbable material.

In an alternative construction arrangement as shown
in FIG. 3, the entire clip 10 includingthe bailing portion
12, the arms 14 and 16 and the flexible members 22 and
24 are comprised of a single integral member 38. The
member 38 can be made of any appropriate material,
with absorbable material being preferred.

FIG. 4 shows the clip 10 after it has been clamped
over a vessel 40. The clip 10 is clamped over the vessel
40 manually or by using an applicator having opposite
pivoting portions which receive the opposite arms 14
and 16. Closure of the pivoting applicator deforms the
clip 10 so as to bring the opposite arms 14 and 16 thereof
and the opposite surfaces 22 and 24 of the bail portion
12 thereof together over the vessel 40. The portions of
the flexible members 22 and 24 on opposite sides of the
vessel 40 entangle as the facing surfaces 18 and 20 of the
arms 14 and 16 and the surfaces 22 and 24 of the bailing
portion 12 are forced together. Such entanglement
holds the clip 10 in the clamped position shown in FIG.
4, upon removal of the applicator. The clip 10 may be
left in place following completion of the surgical proce-
dure.

FIG. 5 shows a further alternative embodiment in
accordance with the invention. In the embodiment of
FIG. 5, two different strips 42 and 44 of approximately
equal length are provided. The strips 42 and 44 are
made of flexible material similar to the materials used
for the clips 10 of FIGS. 1-4. Preferably, the material of
the strips 42 and 44 is absorbable.

The strip 42 has flexible members 46 extending from
a lower surface 48 thereof. The strip 44 has flexible
members 50 extending from an upper surface 52 thereof.
The flexible members 46 can be in the form of loops
with the flexible members 50 being in the form of hooks.
Alternatively, the flexible members 46 and 50 can each
comprise a combination of loops and hooks or other
shapes suitable for entanglement to provide secure join-
der thereof. For convenience, the strips 42 and 44 can
be cut from a single strip or roll of such material.

FIG. 6 shows the strips 42 and 44 as they are em-
ployed to form a hemostatic clip 54 over a vessel 56.
The opposite strips 42 and 44 function much in the same
manner as the clip 10 shown in FIG. 4, except that they
are not joined together at one end and have no bail
portion. Nevertheless, the strips 42 and 44 function to
form the clip 54 in an effective manner. This is princi-
pally due to the fact that the flexible members 46 and 50
at the opposite ends of the strips 42 and 44 entangle with
a substantial amount of resistance to separation.

The ability to form strips of different sizes such as the
strips 42 and 44 shown in FIGS. 5 and 6 provides for the
makeup of bands from one or more such lengths. Such
bands are useful in a variety of different surgical appli-
cations and procedures.

FIG. 7 shows a band 58 comprised of opposite strips
60 and 62. As in the case of the strips 42 and 44 of FIGS.
§ and 6, the strips 60 and 62 are provided with flexible
members 64 and 66 at the facing surfaces thereof which
are capable of entanglement with one another. As in the
case of the strips 42 and 44, the flexible members 64 and
66 of the strips 60 and 62 can be comprised of loops and
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hooks respectively, or alternatively may comprise com-
binations thereof.

As shown in FIG. 7, the opposite strips 60 and 62 are
Jjoined together by the flexible members 64 and 66 at the
opposite ends thereof so as to secure a member 68 there-
between. The member 68 may comprise any one of
various different bodily parts such as a nerve, bone,
vessel or a ureter.

Band arrangements such as the band 58 shown in
FIG. 7 can be used in a variety of different surgical
applications, as previously noted. Such bands can, for
example, be used to hold the ends of severed nerves
together in proper orientation during a reparative pro-
cedure and during the subsequent healing time. In the
field of urology, such bands can be used to hold the
bladder neck fixated to the pubis for urinary suspension,
or to hold the ends of a severed ureter together during
the healing time and to relieve tension on the suture
line.

In the field of orthopedics, such bands can be used to
fixate small broken bones by approximating the bones
with opposite strips. This avoids leaving metal wires
and screws in place would have to be removed at a later
date.

In the cardiovascular field, such bands can be used to
remove from graft and vessel anastomosis and to ap-
proximate the ends of severed vessels.

Further uses include ligature strips to tie off larger
arteries and aneurysms, as x-ray markers when com-
bined with a radiopaque substance, as fixation strips for
sternal approximation, and as ligature strips to stop
bleeding from a torn spleen or liver. Still other uses of
the bands include the combination thereof with other
devices such as metallic orthopedic devices for fixation,
the combination thereof with hemostatic and bacterio-
static agents to provide long acting release of the drugs
at a particular site, for fixation of pacemaker leads at
their tip, to replace dacron cuffs in hyperalimentation
catheters to allow easy removal of the catheters non-
surgically, and as a new type of suture.

FIG. 8 illustrates an arrangement in which a strip 70
is used to form a cuff 72 on a catheter 74. The strip 70
may be constructed in the manner of the strips 42 and 44
of FIGS. § and 6, and:the strips 60 and 62 of FIG. 7.
Also, the cuff 72 may have hooks and loops on one or
both sides of the forming band.

While the invention has been particularly shown and
described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art
that changes in form and details may be made therein
without departing from the spirit and scope of the in-
vention.

What is claimed is:

1. Absorbable hemostatic clip apparatus of elongate
deformable and absorbable material in a generally U-
shaped configuration and having a bail portion and a
pair of arms extending from opposite ends of the bail
portion, the pair of arms having facing inner surfaces
provided with flexible members, the flexible members
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on the facing surface on a first of the pair of arms entan-
gling with the flexible members on the facing surface of
a second of the pair of arms when the facing surfaces of
the first and second arms are pressed together to hold
the pair of arms together.

2. Hemostatic clip apparatus according to claim 1,
wherein the bail portion has opposite portions with
facing inner surfaces provided with the flexible mem-
bers.

3. Hemostatic clip apparatus. according to claim 1,
wherein the flexible members on the facing surface of
the first of the pair of arms are in the shape of loops and
the flexible members on the facing surface of the second
of the pair of arms are in the shape of hooks.

4. Hemostatic clip apparatus according to claim 1,
wherein the flexible members on the facing surfaces of
the first and second arms are each comprised of a com-
bination of loop and hook shapes.

§. Hemostatic clip apparatus according to claim 1,
wherein the clip apparatus is comprised of an absorb-
able base member of generally U-shaped configuration
and a thin layer of absorbable material mounted on an
inside surface of the base member and having a surface
opposite the base member which is comprised of the
flexible members, the base member and the thin layer of
absorbable material together forming the bail portion
and the pair of arms.

6. Hemostatic clip apparatus according to claim 1,
wherein the clip apparatus is comprised of a single inte-
gral member of generally U-shaped configuration form-
ing the bail portion and the pair of arms.

7. An elongated deformable strip of absorbable mate-
rial for use in surgical procedures and having at least
one surface thereof provided with flexible entanglement
elements of absorbable material.

8. An elongated deformable strip according to claim
7, wherein some of the entanglement elements are in the
shape of loops and other ones of the entanglement ele-
ments are in the shape of hooks.

9. Absorbable apparatus for securing at least one
bodily part therein comprising a pair of opposite strips
of deformable and absorbable material, the strips having
facing surfaces provided with flexible members, the
flexible members on the facing surface of the first strip
entangling with the flexible members on the facing
surface of the second strip when the facing surfaces of
the first and second strips are pressed together to hold
the first and second strips together.

10. Apparatus according to claim 9, wherein the flexi-
ble members on the facing surface of the first strip are in
the shape of loops and the flexible members on the
facing surface of the second strip are in the shape of
hooks.

11. Apparatus according to claim 9, wherein the flexi-
ble members on the facing surfaces of the first and sec-
ond strips are each comprised of a combination of loops

and hooks.
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