
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2011/0166599 A1 

JERVIS et al. 

US 2011 0166599A1 

(43) Pub. Date: Jul. 7, 2011 

(54) 

(75) 

(73) 

(21) 

(22) 

(62) 

(60) 

WEDGE OPERATED RETANER DEVICE 
AND METHODS 

Inventors: JAMES E. JERVIS, Atherton, CA 
(US); John Ashley, San Fransisco, 
CA (US) 

Assignee: Anpa Medical, Inc., San Mateo, 
CA (US) 

Appl. No.: 13/004,961 

Filed: Jan. 12, 2011 

Related U.S. Application Data 

Division of application No. 1 1/380,573, filed on Apr. 
27, 2006, now Pat. No. 7,875,056. 

Provisional application No. 60/701,629, filed on Jul. 
22, 2005. 

Publication Classification 

(51) Int. Cl. 
A6B I7/04 (2006.01) 

(52) U.S. Cl. ........................................................ 606/232 

(57) ABSTRACT 

This invention relates generally to retainers and methods of 
using retainers. In particular, the invention relates to a Suture 
retainer adapted for application on a Subject by use of an 
introducing device, such as a catheter. The Suture retainer 
comprises two elements, such as wedge-shaped or Substan 
tially wedge-shaped elements, that are positioned Such that 
the elements are juxtaposed with respect to each other. In 
operation the two elements are engaged by a spring which 
forces the two elements into contact. Additionally, a housing 
can be provided. 
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Fig. 19 
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Fig. 21A 
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WEDGE OPERATED RETANER DEVICE 
AND METHODS 

RELATED APPLICATIONS 

0001. This application is a divisional application of co 
pending U.S. patent application Ser. No. 1 1/380,573, entitled 
Wedge Operated Retainer Device and Methods, filed 27 Apr. 
2006, which claims the benefit of U.S. Provisional Applica 
tion Ser. No. 60/701,629, filed 22 Jul. 2005, which are both 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002 This invention relates generally to retainers for 
cordage, line, twine and the like, and methods of using retain 
ers. In particular, the invention relates to a Suture retainer 
adapted for application on a subject by use of an introducing 
device. Such as a catheter. 
0003 Sutures are used for a variety of surgical purposes, 
Such as approximation of tissue and ligation of tissue. Most 
generally, when placing Sutures, the strand of suture material 
to be used has a needle affixed to one end. The needle is 
passed through the tissue to be approximated or ligated, form 
inga Stitch. The Stitch is then tensioned appropriately, and the 
two ends of the suture, the needle end and the non-needle end, 
are knotted to retain the desired tension in the stitch. Some 
times the ends are knotted together, in other instances the 
ends may be stoppered or terminated separately, often with 
the aid of a clip or other device to form resistance to passage 
of the suture through tissue. While forming knots in suture 
during open Surgery is a simple matter, forming knots in 
Sutures during endoscopic Surgery can be very difficult. For 
example, placing Sutures duringalaparoscopic procedure can 
require two Surgeons to cooperate in a multi-step process 
which is performed with multiple instruments to pass the 
needle and suture back and forth to tie the suture knot. 

0004 Suture retainers may be used in place of suture knots 
to prevent passage of a Suture end into and through tissue and 
to maintain the tension applied to the Suture material during 
the Suturing procedure. Suture clips and other Suture retainers 
are described in the following publications: U.S. Pat. No. 
5,234,449; U.S. Pat. No. 5,383,905; U.S. Pat. No. 5,391, 173: 
U.S. Pat. No. 5,643,295; U.S. Pat. No. 5,645,553: U.S. Pat. 
No. 5,735,877; U.S. Pat. No. 5,845,645; U.S. Pat. No. 5,895, 
393; U.S. Pat. No. 5,948,001; U.S. Pat. No. 6,039,176; U.S. 
Pat. No. 6,896,686; U.S. Pat. No. 6,015,428: U.S. Pat. No. 
6,066,160; U.S. Pat. No. 6,231,592; U.S. Pat. No. 6,432,123; 
and US Patent Pub No. US2004/0260344 A1. 

0005 Catheters are used for a variety of applications, such 
as introduction of a target device, during Surgical procedures. 
Catheters are described in the following publications: U.S. 
Pat. Nos. 5,643,298; 5,643,297: 5,211,651; 5,190,561; 5,156, 
610; 5,026,363; and 4,811,735. 
0006 Current solutions known in the art present a variety 
of problems for the user, including, limitations with respect to 
Suture size, limitation in materials, inability to adjust Suture 
tightness after placement, difficulty in removing the device, 
and, typically, the Suture device is threaded on the Suture 
before using. What is needed, is a suture retainer that is easier 
to use and that can be adjusted after placement. Further what 
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is needed is a Suture retainer that enables the user to quickly 
and easily work with the Suture, including anchoring the 
Sulture. 

SUMMARY OF THE INVENTION 

0007. The present invention provides a retainer that is 
quickly deployed and easy to use and that can be adjusted 
after placement by a user. The present invention is also 
directed to suture retainers. The suture retainer of this inven 
tion is suitable for percutaneous delivery, particularly where 
the suture retainer has a tubular profile. Other shapes can be 
used for other applications without departing from the scope 
of the invention. This invention also provides a suture retainer 
that can be adjusted after placement and that enables the user 
to handle and work with the suture quickly and easily. The 
Suture retainer can have two opposing elements that are posi 
tioned Such that the elements are juxtaposed with respect to 
each other. In operation the two elements are engaged by, for 
example, a coiled body. Additionally, a housing can be pro 
vided. The suture retainer enables termination of the suture 
quickly and effectively. 
0008. This invention also provides a suture retainer for 
terminating Suture securely in a remote operating field, and is 
adapted for application by an introduction tool. Such as a 
catheter, through an introduction sheath, placed for example, 
in the groin for percutaneous access to the femoral artery. This 
device and method can be used for single or multiple Suture 
strands. The device is characterized by the juxtaposition of 
two wedge elements which are sprung into engagement with 
one another. Suture legs to be terminated are positioned 
between the wedges and are held securely by the spring force 
applied by a coiled body. Various size sutures of various 
materials can be accommodated between the wedges. 
0009. One aspect of the invention provides a suture 
retainer having first and second Substantially parallel Suture 
contact Surfaces defining a Suture contact axis. The Suture 
retainer has a first position in which the Suture contact Sur 
faces are at a first distance from each other and a second 
position in which the Suture contact surfaces are at a second 
distance from each other. The suture retainer is adapted to 
retain a Suture between the first and second Suture contact 
surfaces when in the first position. The suture retaineralso has 
a movement guide permitting relative movement between the 
first and second contact Surfaces along a movement axis not 
perpendicular to the Suture contact axis. 
0010. A biasing member (such as a spring), possibly Sur 
rounding the first and second contact surfaces, may be pro 
vided to bias the first and second contact surfaces toward each 
other. In some embodiments, the biasing member has an axis 
not perpendicular to the Suture contact axis. In some embodi 
ments the first contact surface is formed on a first retainer 
body member and the second contact Surface is formed on a 
second retainer body member, the biasing member being 
further adapted to hold the first and second body members 
together, Such as by engaging the first body member with a 
first end of the spring and engaging the second body member 
with a second end of the spring. 
0011. In some embodiments in which the first contact 
surface is formed on a first retainer body member and the 
second contact Surface is formed on a second retainer body 
member, the Suture retainer also includes a housing in which 
the first and second body members are disposed. 
0012. In some embodiments in which the first contact 
surface is formed on a first retainer body member and the 
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second contact surface is formed on a second retainer body 
member, the movement guide includes a channel in the first 
retainer body member. The movement guide may also include 
a Surrounding member (such as a spring or other biasing 
member) retaining at least a portion of the second body mem 
ber within the channel in the first body member. In some 
embodiments, the movement guide may also include a chan 
nel in the second retainer body member, and the Surrounding 
member may be further adapted to retain at least a portion of 
the first body member in the second body member. The sur 
rounding member may be adapted to be moved to a position 
permitting rotational movement between the first and second 
body members, e.g., to permit assembly or disassembly of the 
Suture retainer, through, for example, a notch in the first body 
member. 
0013. In some embodiments, the suture retainer also has a 
tool engagement feature adapted to engage an actuation tool 
to remotely actuate the suture retainer from the first position 
to the second position. In embodiments in which the first 
contact surface is formed on a first retainer body member and 
the second contact surface is formed on a second retainer 
body member, the tool engagement feature may include a first 
tool engagement Surface adapted to engage a first tool with 
the first retainer body member and a second tool engagement 
Surface adapted to engage a second tool with the second 
retainer body member. 
0014. In some embodiments, the suture retainer may have 
a Suture engaging extension from the first contact surface, 
Such as a tooth. 

0.015. In some embodiments, the suture retainer also has 
third and fourth substantially parallel suture contact surfaces 
defining a second Suture contact axis, the third and fourth 
Suture contact surfaces being at a first distance from each 
other to retain a suture when the suture retainer is in the first 
position and at a second distance from each other when the 
Suture retainer is in the second position. The Suture retainer of 
this embodiment may also include a ridge separating the first 
and third Suture contact Surfaces. 
0016. Another aspect of the invention provides a method 
of retaining a Surgical Suture including the following steps: 
0017 placing a suture between first and second substan 

tially parallel Suture contact Surfaces of a Suture retainer, the 
first and second contact Surfaces defining a distance between 
them, one of the first and second contact surfaces defining a 
Suture contact axis; and moving at least one of the first and 
second contact Surfaces along a movement axis not perpen 
dicular to the Suture contact axis to reduce the distance 
between the first and second Suture contact surfaces to engage 
the suture in the retainer. In some embodiments, the method 
includes the step of increasing the distance between the first 
and second contact Surfaces prior to the placing step. In 
embodiments in which the Suture retainer has a biasing mem 
ber adapted to bias the first and second contact Surfaces 
toward each other, the increasing step includes the step of 
applying an opening force to move at least one of the first and 
second contact Surfaces against the biasing member bias. The 
second moving step of the method may also include the step 
of removing the opening force. 
0.018. In some embodiments, after engaging the Suture in 
the Suture retainer, the method includes the step of increasing 
the distance between the first and second contact Surfaces to 
release the suture from the suture retainer. The method may 
also include the step of, after releasing the suture from the 
Suture retainer, moving at least one of the first and second 
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contact Surfaces along a movement axis not perpendicular to 
the suture contact axis to reduce the distance between the first 
and second Suture contact surfaces to re-engage the Suture in 
the retainer. The method may also include the step of, after 
releasing the Suture from the Suture retainer, moving the 
Suture relative to the Suture retainer prior to re-engaging the 
suture in the suture retainer. In still other embodiments, the 
step of increasing the distance includes the step of engaging a 
tool with the suture retainer and using the tool to remotely 
increase the distance between the first and second contact 
Surfaces. 
0019. Yet another aspect of the invention provides a 
method of retaining a Surgical Suture including the steps of 
placing a Suture between first and second Substantially paral 
lel Suture contact Surfaces of a Suture retainer, and applying a 
compressive force on the Suture with the contact Surfaces to 
engage the Suture in the retainer, the compressive force hav 
ing a force vector that is greatest in a direction not substan 
tially perpendicular to the contact surfaces. 
0020 Still another aspect of the invention provides a 
Suture retainer having first and second Substantially parallel 
Suture contact surfaces, a movement guide permitting relative 
movement between the first and second contact surfaces and 
a biasing member, the contact Surfaces, movement guide and 
biasing member being adapted to bias the first and second 
Surfaces toward each other to apply a force vector to a Suture 
disposed between the contact surfaces that is greatest in a 
direction not substantially perpendicular to the contact Sur 
faces. 
0021. Other embodiments of the invention will be appar 
ent from the detailed description and drawings. 

INCORPORATION BY REFERENCE 

0022 All publications and patent applications mentioned 
in this specification are herein incorporated by reference to 
the same extent as if each individual publication or patent 
application was specifically and individually indicated to be 
incorporated by reference. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 The novel features of the invention are set forth with 
particularity in the appended claims. A better understanding 
of the features and advantages of the present invention will be 
obtained by reference to the following detailed description 
that sets forth illustrative embodiments, in which the prin 
ciples of the invention are utilized, and the accompanying 
drawings of which: 
0024 FIGS. 1A-G are cross-sectional views of a suture 
retainer according to the invention; FIG. 1A illustrates the 
Suture retainer having a notched body removably located 
within a coiled body with an opposing body positioned above 
the notched body; FIG. 1B is a cross-sectional view of the 
assembled suture retainer; FIG. 1C is a cross-sectional view 
of the suture retainer assembly of FIG. 1B at section 1C: FIG. 
1D is a cross-sectional view of the assembled suture retainer 
with the coiled body where the coiled body has been com 
pressed to enable movement of one or both of the notched 
body and opposing body to create a gap between the bodies 
for passage of a suture: FIG. 1E is a cross-sectional view of 
the assembled suture retainer with the coiled body partially 
released illustrating the notched body and opposing body 
engaging the Suture; FIG.1F illustrates a cross-sectional view 
of the assembled suture retainer with the coiled body fully 
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released wherein the notched body and opposing body com 
pletely engage the Suture; FIG. 1G illustrates a cross-sec 
tional view of the assembled suture retainer having a force 
diagram Superimposed thereon to illustrate the force placed 
on the suture by the notched body and the opposing body of 
the suture retainer when the suture retainer is deployed. 
0025 FIG. 2 is a perspective view of the notched and 
opposing bodies of the suture retainer in FIG. 1 shown jux 
taposed. 
0026 FIG.3 is an exploded view of the notched and coiled 
bodies of the suture retainer in FIG. 1. 
0027 FIGS. 4A-B illustrate a side view and cross-sec 
tional view of the assembled elements of the suture retainer 
shown in FIG. 3. 
0028 FIGS. 5A-B illustrate a side view and cross-sec 
tional view of the combination of elements of the suture 
retainer shown in FIG. 3, with the coiled body compressed. 
0029 FIGS. 6A-B illustrate a side view and cross-sec 
tional view of the combination of elements of the suture 
retainer of FIG. 3 with the coiled body compressed and the 
notched body rotated away from the central axis of the coiled 
body. 
0030 FIGS. 7A-B illustrate a side view and cross-sec 
tional view of the combination of elements comprising the 
suture retainer with the coiled body compressed, the notched 
body rotated away from the central axis of the coiled body, 
and the opposing body positioned to be inserted into the 
cavity between the notched body and the coiled body. 
0031 FIGS. 8A-B illustrate a side view and cross-sec 
tional view of the combination of elements comprising the 
suture retainer with the coiled body compressed, the notched 
body rotated away from the central axis of the coiled body, 
and the opposing body positioned in the space between the 
notched body and the coiled body. 
0032 FIGS. 9A-B illustrate a side view and cross-sec 
tional view of the combination of elements comprising the 
Suture retainer with the coiled body released, the opposing 
body positioned within the cavity formed between the 
notched body and the coiled body, and the notched body 
rotated toward the central axis of the coiled body. 
0033 FIGS. 10A-B are partial cross-sectional views of a 
Suture retainer according to an alternate embodiment of the 
invention, with the suture retainer having a housing: FIG.10A 
illustrates the Suture retainer having a notched body remov 
ably located within a coiled body and a housing with an 
opposing body positioned above the notched body; FIG. 10B 
is a partial cross-sectional view of the assembled Suture 
retainer; FIG. 10C is a cross-sectional view of the suture 
retainer assembly of FIG. 10B at section 10C. 
0034 FIGS. 11A-B are perspective views of an assembled 
Suture retainer of FIG. 10. 

0035 FIG. 12 is an exploded view of the elements of the 
suture retainer shown in FIG. 11 according to an embodiment 
of the invention. 

0.036 FIG. 13A is a cross-sectional view of the assembled 
suture retainer shown in FIG. 10 according to an embodiment 
of the invention where the notched body is rotated away from 
the central axis of the coiled body; FIG. 13B is a cross 
sectional view of the assembled suture retainer, where the 
notched body has been rotated toward the central axis of the 
coiled body. 
0037 FIGS. 13A and 13B additionally show alternate 
attachment means and Suture passage in the notched body. 
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0038 FIG. 14A is a partial cross-sectional view of the 
assembled suture retainer with the housing where the coiled 
body has been compressed to enable movement of one or both 
of the notched body and opposing body to create a gap 
between the bodies for a suture: FIG. 14B is a partial cross 
sectional view of the assembled suture retainer with the coiled 
body partially released illustrating the notched body and 
opposing body engaging the Suture; FIG. 14C illustrates a 
partial cross-sectional view of the assembled suture retainer 
with the coiled body released wherein the notched body and 
opposing body completely engage the Suture. 
0039 FIGS. 15A-C illustrate alternate configurations of 
attachment mechanisms for the Suture retainers disclosed, 
including engagement of a control wire and catheter. 
0040 FIGS. 16A-C illustrate another alternate configura 
tion of an attachment mechanism for the Suture retainers 
disclosed, including engagement of a control wire and cath 
eter. 

0041 FIGS. 17A-B illustrate a partial cross-sectional 
view and distal view of optional spikes that can be incorpo 
rated into the suture retainer device. 
0042 FIGS. 18A-B illustrate a partial cross-sectional 
view of configurations of teeth that can be provided on the 
surface of either or both of the notched body and the opposing 
body on the planar Surfaces that contact the Suture during 
operation to control the path of the Suture from a proximal end 
of the device to a distal end of the device. 
0043 FIG. 19 is a perspective view of an alternate embodi 
ment of an opposing body of the Suture retainer having a 
tongue to control the path of a first Suture relative to a second 
Suture engaged by the Suture retainer. 
0044 FIG. 20A illustrates a proximal view of the suture 
retainer shown in FIG. 19 wherein the channels for guiding 
the sutures are rounded. FIG. 20B illustrates a distal view of 
the suture retainer shown in FIG. 19 wherein the channels for 
guiding the Sutures are rectangular. 
0045 FIG. 21A is a perspective view of an embodiment of 
a Suture retainer engaging two Sutures. 
0046 FIG. 22A-B illustrate partial cross-sectional views 
of embodiments of a Suture retainer having alternative paths 
at the distal (FIG.22A) and proximal (FIG.22B) ends for the 
suture to enter or exit the device. 
0047 FIGS. 23 A-C are views of a suture retainer with a 
control wire attached to the notched body (FIG. 23A); the 
control wire attached to the notched body within a catheter 
(FIG. 23B); and compression of the coiled body (FIG. 23C); 
FIG. 23D is a cross-section of the assembly shown in FIG. 
23C. 
0048 FIG. 24A illustrates a suture retainer according to 
the invention which is engaged with a Suture, where the 
retainer is in an open position; FIG. 24B is a cross-section of 
the retainer shown in FIG. 24A showing the coiled body 
compressed to relieve the force on the suture from the notched 
body and the opposing body; FIG.24C is a cross-section of 
the retainer shown in FIG. 24A showing the coiled body 
partially released: FIG.24D is a cross-section of the retainer 
show in FIG. 24A showing the coiled body fully released, 
ready for disengagement of the catheter and control wire. 
0049 FIG. 25 illustrates a suture retainer according to the 
invention which has engaged a Suture with the coiled body 
released. 
0050 FIG. 26 illustrates a partial cross-section of a cath 
eter and control wire apparatus with handle for use with the 
Suture retainer of the present invention. 
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0051 FIG. 27 is a flow chart of the steps for assembling a 
Suture retainer according to the invention. 
0052 FIG. 28 is a flow chart of the steps for using the 
Suture retainer according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0053 While preferred embodiments of the present inven 
tion have been shown and described herein, it will be obvious 
to those skilled in the art that such embodiments are provided 
by way of example only. Numerous variations, changes, and 
substitutions will now occur to those skilled in the art without 
departing from the invention. As will be appreciated by those 
of skill in the art, various alternatives to the embodiments of 
the invention described herein may be employed in practicing 
the invention. It is intended that the following claims define 
the scope of the invention and that methods and structures 
within the scope of these claims and their equivalents be 
covered thereby. 
0054 The present invention is directed to a suture retainer 
100 having a proximal end P and a distal end D. The basic 
components comprising the Suture retainer are shown in 
FIGS. 1A-G. FIG. 1A illustrates the Suture retainer 100 hav 
ing a notched body 110 removably located within a coiled 
body 120 (e.g., a spring or other biasing member) in a com 
pressed state. Because the coiled body 120 is compressed, the 
notched body 110 can be positioned, as illustrated, so that the 
notched body 110 is pivoted pb away from the central axis 
122 of the coiled body 120 and such that the flange 114 of the 
notched body 110 does not engage the coiled body 120 on all 
sides. In this illustration, an opposing body 130 is positioned 
above the notched body 110 and coiled body 120, at the 
proximal end P. in preparation for insertion into space 126 
between notched body 110 and coiled body 120. For purposes 
of describing the invention proximal Pand distal Dare used to 
describe one end of the Suture retainer, or its component parts, 
with respect to the other end. Nothing with respect to the use 
of proximal and distal herein to describe the invention should 
in any way limit the device, e.g., to a particular orientation. It 
will also be appreciated by those of skill in the art that each of 
the notched body 110 and the opposing body 130 can be 
described in other terms which are equally descriptive. For 
example, the bodies can be described as opposing wedges, or 
a wedge and anvil. Use of the terms notched body and oppos 
ing body to describe the bodies and their relationship and 
interaction in no way limits the scope of the disclosure pro 
vided. 
0055 FIG. 1B is a cross-sectional view of the suture 
retainer 100 shown in FIG. 1A where the opposing body 130 
engages the coiled body 120 and the notched body 110. As 
shown in FIG. 1B once the opposing body 130 is inserted and 
engaged, the notched body 110 is pivoted forward pf toward 
the central axis 122 of the coiled body 120 causing the 
inclined opposing faces 111, 131 (shown in FIG. 1A) of the 
notched body 110 and the opposing body 130 to come into 
contact. Releasing the coiled body 120 completes the assem 
bly of the suture retainer 100. Once the coiled body 120 is 
released, the proximal end 115 of notched body 110 is in 
contact with the inside of the coiled body 120 and is held in 
alignment, and the components of the suture retainer 100 
cannot be disassembled without compressing the coiled body 
120 past the notch 113, of the notched body 110, pivoting the 
notched body 110 away from the central axis 122 and then 
removing the opposing body 130, proximally and the notched 
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body 110, distally. The proximal end 115 of notched body 110 
prevents inadvertent disassembly of the device when the 
suture retainer 100 has been deployed, or is in use. In addition, 
the presence of coiled body 120 around notched body 110 and 
opposing body 130 holds the suture retainer together even if 
no Suture is present. Moreover, the interacting components of 
the device act as a movement guide between the two bodies. 
FIG.1C is a cross-sectional view of the suture retainer of FIG. 
1B at section 10 showing opposing faces 111,131 in contact. 
0056 Candidate materials for the suture retainer elements 
would be known by persons skilled in the art and include, for 
example, Suitable biocompatible materials such as metals 
(e.g. stainless Steel, nitinol) and engineering plastics (e.g. 
polycarbonate). Although the coiled body 120 can be formed 
from, for example, a compression sleeve, it is anticipated that 
typically the coiled body 120 is formed from a metallic sub 
stance formed into a spring to obtain optimal spring force for 
the assembly. However any structure capable of providing a 
biasing force to the device will be suitable, as will be appre 
ciated by those of skill in the art. 
0057 Turning to the operation of the suture retainer 100, 
FIG. 1D is a cross-sectional view of the assembled suture 
retainer 100 where the coiled body 120 has been compressed 
by opposing forces F on notched body 110 and opposing body 
130 to move one or both bodies along a movement axis to 
create a gap g between the bodies for a suture 140. As the 
coiled body 120 is released, the suture contact surfaces 111, 
131 of the assembled suture retainer 100 (which lie along a 
Suture contact axis) engage the Suture 140, as illustrated in 
FIG. 1E. As the suture contact surfaces 111,131 move toward 
each other, the suture 140 begins to be engaged by the suture 
retainer 100 and movement of the suture 140 becomes more 
difficult as additional force is applied by the coiled body 120. 
Once the coiled body 120 is fully released, the notched body 
110 and opposing body 130 completely engage the suture 140 
between the inclined opposing faces 111, 131, as shown in 
FIG. 1F and exert a force on the suture 140 that prevents, or 
tends to prevent, movement of the suture 140 within the 
suture retainer 100. The force is preferably applied without 
damaging the Suture 140. 
0058 FIG. 1G illustrates a cross-sectional view of the 
assembled Suture retainer 100 having a force diagram Super 
imposed thereon to illustrate the force placed on the suture 
140. The design of the suture retainer 100 takes mechanical 
advantage of a wedge effect by creating pressure between the 
two Suture contact Surfaces (opposing faces 111, 131 shown 
in FIG. 1D). The effect results in the force on the suture (F) 
being equal to the axial spring force (F) divided by the sine 
of the inclination of the suture contact axis defined by the 
contact surfaces (B) off the movement axis (y) of the spring 
(ignoring frictional forces between the component parts): 

As will be appreciated by those of skill in the art, the force on 
the Suture (F) can be increased by either increasing the 
spring force (F) and/or by decreasing sin (3 by decreasing 
the angle B between the movement axis y and the Suture 
contact axis defined by inclined surfaces 111, 131. The force 
on the Suture (F) can also be decreased by either decreasing 
the axial spring force (F) and/or by increasing sin (3 by 
increasing the angle B between the movement axisy and the 
suture contact axis of inclined surfaces 111,131. As will also 
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be appreciated by those of skill in the art, the force on the 
Suture (F) with any angle Bless than 90° is greater than just 
the spring force (F). 
0059 FIG. 2 is a perspective view, for illustration pur 
poses, of the notched body 110 and the opposing body 130 of 
the suture retainer 100 shown in FIG. 1. The notched body 
110 and the opposing body 130 each have an inclined oppos 
ing face 111, 131 and two parallel surfaces 112, 112', 132, 
132'. The parallel surfaces 112,112,132, 132' are provided to 
keep the suture 140 positioned between the inclined opposing 
faces 111,131. Surfaces 112, 112', 132,132 lie closely about 
a central plane containing central axis 122 when the compo 
nents areassembled. Flanges 114, 134 are provided at one end 
of each body 110, 130 to engage the coiled body 120. Each 
flange 114, 134 has an upper Surface and a lower Surface, one 
of which faces interiorly toward the center of the device. The 
interiorly facing surfaces 117, 135 of the flanges 114, 134 
engage the coiled body 120. The flanges 114, 134 also have 
respective channels 116, 136 which engage the distal end 138 
of the opposing body 130 and the proximal end 115 of the 
notched body 110 respectively. These elements cooperate to 
form a movement guide for the two bodies of the device. 
0060 FIG. 3 is an exploded view of component elements 
comprising a Suture retainer 100 according to an embodiment 
of this invention. The notched body 110 is illustrated showing 
a notch 113 above a flange 114 which is located at the distal 
end of the retainer 100. The inclined face 111 is positioned on 
a side opposite the notch 113 and adjacent parallel Surfaces 
112 (and 112 not shown) forming a channel, or pair of 
cheeks, between which the suture 140 is retained. An optional 
male threaded connector 150 can be provided to cooperate 
with a control mechanism, as will be discussed below with 
respect to the embodiments illustrated in FIGS. 15-16. The 
coiled body 120 is positioned in FIG. 3 such that it can be 
deployed over the notched body 110. Each of the spring ends 
can be configured such that it is squared and ground to maxi 
mize contact of the spring end with the flange 114 and inte 
riorly facing surface 117. 
0061 Turning now to FIGS. 4A-B, which further illustrate 
a side view and cross-sectional view of the combination of the 
notched body 110 and the coiled body 120 of the suture 
retainer 100 show in FIG. 3. As illustrated, the flange 114 of 
the notched body 110 is configured to provide an interiorly 
facing surface 117 for a coil 124 of the coiled body 120 to be 
seated thereon. 
0062. In order to begin assembling the suture retainer, as 
shown in FIGS.5A-B the coiled body 120 is compressed such 
that the coils 124 of the coiled body come into proximity with 
each other and the proximal most coil is positioned such that 
when the notched body 110 is tilted off the central axis 122 of 
the coiled body 120 the coils 124 fit within the notch 113 
located on the notched body 110. FIG.5B better illustrates, in 
cross-section, how the notch 113 of the notched body 110 can 
accommodate the compressed coiled body 120 upon rotation 
of the notched body 110 off the central axis of the coiled body 
120. 

0063 FIGS. 6A-B illustrate a side view and cross-sec 
tional view of the coiled body 120 (from the step shown in 
FIG. 5) with the notched body 110 rotated away from the 
central axis 122 of the coiled body 120 such that the coils 124 
sit within the notch 113. 

0.064 FIGS. 7A-B illustrate in side view and cross-sec 
tional view the coiled body 120, the notched body 110 rotated 
away from the central axis 122 of the coiled body 120, and the 
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opposing body 130 positioned to be inserted into the space 
126 between the notched body 110 and the coiled body 120. 
0065 FIGS. 8A-B illustrate in side view and cross-sec 
tional view, the compressed coiled body 120, surrounding the 
notched body 110 which continues to be rotated away from 
the central axis 122 of the coiled body 120. At this point, the 
opposing body 130 has been positioned within the space 126 
shown in FIG. 7 ready for rotation of notched body 110 
toward central axis 122 and release of coiled body 120. 
0.066 FIGS. 9A-B illustrate in side view and cross-sec 
tional view, the assembled suture retainer 100 with the 
notched body 110 and the opposing body 130 positioned 
adjacent each other Such that the inclined opposing Surfaces 
111, 131 are forcibly engaged. The coiled body 120 has been 
released so that the coils 124 have expanded and an upper coil 
125 engages an interiorly facing surface 135 of the flange 134 
of the opposing body 130 and the lower coil 127 engages an 
interiorly facing surface 117 of the flange 114 of a notched 
body 110. Additionally, the notched body 110 has rotated into 
the channel 136 of the opposing body 130 and proximal end 
115 of notched body 110 is in contact with the inside of coiled 
body 120. 
0067 FIGS. 10A-B are partial cross-sectional views of a 
suture retainer 200 according to an alternate embodiment of 
the invention, wherein the suture retainer 200 has a housing 
210 in which the coiled body 120, notched body 110 and 
opposing body 130 are contained. As with the previous 
embodiment, the opposing body 130 and notched body 110 
are removably located within a coiled body 120 which is 
removably contained within the optional housing 210. The 
optional housing 210 of this embodiment provides a smooth 
exterior profile that might be advantageous in some applica 
tions. FIG. 10B is a partial cross-sectional view of the 
assembled suture retainer 200 having the optional housing 
210. FIG. 10C is a partial cross-sectional view of the suture 
retainer 200 assembly of FIG. 10B taken along the sectional 
line 10C. 
0068 FIG. 11A is a perspective view of the distal end of 
the suture retainer 200. In this depiction, a t-shaped pivot pin 
239 located on the distal end of the notched body 110 is 
shown. The t-shaped pivot pin 239 is located within a pin 
channel 211 on the distal surface 212 of the housing 210. The 
notched body 110 is inserted into the housing 210 by passing 
through opening 215 and slot 217 which are located on distal 
surface 212. As shown in FIG. 11B slots 214 are provided on 
the proximal surface 216 through which the proximal end of 
the notched body 110 is positioned. As illustrated, the slots 
214 are configured Such that they have a perpendicular ori 
entation to pin channel 211. FIG. 11B illustrates the proximal 
view including an optional notched extension 228 and aper 
ture 219 (further disclosed in FIG.22B) through the proximal 
end of the notched body 110. 
0069 FIG. 12 illustrates the components of the suture 
retainer 200 shown in FIG. 11 in an exploded view. An oppos 
ing body 130 is configured to fit within the housing 210 which 
is a hollow, cylindrical body. The opposing body 130 has a 
channel 136 that can be oriented to align with one of the slots 
214 on the housing 210. When the channel 136 is aligned with 
a slot 214, then the proximal end of the notched body 110 can 
pivot within the slot 214 and channel 136. 
0070 The housing 210 also houses a coiled body 120. In 
operation, the coiled body 120 is, for example, a compression 
spring which forces the notched body 110 into engagement 
with the opposing body 130 of the suture retainer 200. As 
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illustrated, the inner diameter id of the housing 210 accom 
modates the coaxial action of the coiled body 120. The cylin 
drical body of the housing 210 can have an inner circumfer 
ential ledge 221 at its distal end to engage and Support the 
distal end of the coiled body 120. At the distal end of the 
housing 210 is a cut-out in the form of a pin channel 211. 
Opposite sides of the pin channel 211 accommodate the 
t-shaped pivot pin 239 of the notched body 110. Slot 217 
functions to locate notched body 110 centrally. The pin chan 
nel 211 transfers force to the notched body 110 when the 
housing 210 is acted upon by the coiled body 120 or it trans 
fers force to the housing 210 when the notched body 110 is 
acted upon by an outside force F. 
0071. The opposing body 130 has an inclined face 131 
which comprises a Suture contact Surface and, in the absence 
of a Suture being inserted into the retainer, contacts a similar 
inclined face 111 of the notched body 110. 
0072. When assembled, the outer wall 139 of the opposing 
body 130, contacts the inner contact surface 128 of the coiled 
body 120. Close-fitting extensions, or lips, 112 such as those 
shown in FIG. 3 can be provided adjacent and perpendicular 
to the truncated notched body 110 to keep the suture legs 
contained between the mating Suture contact Surfaces. 
0073. The suture retainer 200 of this embodiment is 
assembled as follows. The coiled body 120 is inserted proxi 
mally into the housing 210 and compressed fully. The coiled 
body 120 is held compressed through the slots 214 in the 
housing 210. The notched body 110 is then inserted from the 
distal end into the housing 210 through opening 215 and slot 
217 and the pivot pin 239 is engaged within pin channel 211. 
The notched body 110 is then rotated away from the central 
axis 122 of the coiled body 120 with the proximal end of the 
notch above the compressed spring, into slot 214 and held in 
place. The opposing body 130 is then inserted from the proxi 
mal end into the housing 210, into the space between the 
notched body 110 and the coiled body 120. Thereafter, the 
coiled body 120 is released and the notched body rotated back 
toward the axis 122 of the coiled body 120. The assembly is 
then complete. 
0074 FIG. 13A is a sectional view of a suture retainer 200 
according to an embodiment of the invention where the Suture 
retainer 200 is in the open assembly position with the notched 
body 110 rotated away from the central axis 122 of the coiled 
body 120. As the suture retainer 200 is loaded, the coiled body 
120 can be compressed, e.g., using a tool through slots 214. 
When the notched body 110 rotates off the central axis 122 of 
the coiled body 120 a space is created between the notched 
body 110 and the coiled body 120, and the opposing body 130 
can be inserted. The notched body 110 then can rotate toward 
the central axis 122 of the coiled body 120 which enables the 
coiled body 120 to move beyond the shoulder notch 113. Side 
slots 214 can be provided to enable a tool to hold the coiled 
body 120 in a compressed position during assembly and to 
allow rotation of notched body 110. 
0075 FIG. 13B is a sectional view of a suture retainer 
shown in FIG. 13A wherein the suture retainer is in the 
locked, or closed, position with the notched body 110 rotated 
toward the central axis 122. 
0076 Turning to the operation of the suture retainer 200, 
shown in FIG. 11, FIG. 14A is a partial cross-sectional view 
of the assembled suture retainer 200 including a housing 210. 
As illustrated, opposing forces, shown as directional arrows 
F, have been applied to notched body 110 and opposing body 
130 to compress coiled body 120 to create a gap g between the 
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bodies for a suture 140. As the opposing forces are reduced 
the coiled body 120 is released, the suture retainer 200 begins 
to bring the notched body 110 and the opposing body 130 
closer together, as illustrated in FIG. 14B. As inclined sur 
faces 111,131 move toward each other, they begin to engage 
the suture 140, and movement of the suture 140 becomes 
more difficult, allowing the suture to be properly tensioned. 
Once the opposing forces are completely removed the coiled 
body 120 is fully released, the inclined surfaces 111, 131 
completely engage suture 140, as shown in FIG. 14C. Once 
the Suture is in place, adjustments to the position of the 
retainer 200 or tension on the suture can be achieved by 
holding the notched body 110 in place and partially releasing 
the force on the opposing body 130, or vice versa. Similarly, 
the notched body 110 and the opposing body 130 can be 
simultaneously moved with respect to each other to achieve 
the same result. This process can be repeated as often as 
desired to increase or reduce the tension on Suture 140 in 
order to optimize the therapeutic effect. 
0077 FIG. 15 illustrates alternate configurations of con 
trolling apparatus mechanisms for the Suture retainers dis 
closed, including engagement of the controlling elements the 
control wire 160 and catheter 232. FIG.3 illustrated an attach 
ment mechanism for the notched body 110 in the form of a 
threaded male member 150, onto which a control wire 160 
with a threaded female member on the distal end could be 
attached. In lieu of the threaded male member 150 of FIG. 3, 
as shown in partial cutaway view FIG. 15A a female threaded 
aperture 151 could be provided to receive a male threaded 
member 162 of a control wire 160. The control wire 160 in 
combination with the catheter 232 enables the user to either 
prevent movement of the notched body 110 relative to the 
opposing body 130, or allows the user to control movement of 
the notched body 110 relative to the opposing body 130. The 
control wire 160 can transfer a tensile force to the notched 
body 110 while the catheter 232 transfers an opposing com 
pressive force to the opposing body 130. As shown in FIG. 
15B, the catheter 232 also includes a key 280 at the distal end 
to engage slot 136 of opposing body 130 to provide counter 
torsion to the mating and de-mating of the threaded connector 
162 into and out of the female threaded aperture 151. In an 
alternative embodiment as shown in FIGS. 10-14 the key 280 
can also engage one of the housing slots 214, which prevents 
the housing 210 from rotating when the control wire 160 is 
rotated to couple or uncouple with the mating member of the 
notched body 110. FIG. 15C illustrates an alternative control 
ling apparatus mechanism with a female threaded connector 
162 on the end of control wire 160, engaged with a threaded 
male member 150. 

0078 FIG. 16 illustrates another alternate control mecha 
nism for the Suture retainers disclosed, including engagement 
of the control mechanism. In this embodiment, the proximal 
end of the notched body 110 has an extension 155 with a 
groove 156. The control wire 160 is adapted to latch the 
extension 155, by engaging the groove 156 with a pair of 
hooks 163 extending from the end of the control wire 160. 
Engagement results by means of cam action when the stepped 
end of catheter 232 is advanced toward the retainer 100. With 
this embodiment, the control wire 160 could be tubular to 
receive the suture. The inner diameter of the catheter 232 has 
a step 234 that functions to provide a cam action when the 
hooks 156 of the control wire 160 engage the retainer 100. 
007.9 FIG. 17 illustrates in partial cross-sectional side 
view and distal end view, optional spikes that can extend 
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distally from the distal flange of notched body 110. The spikes 
220 are configured to enable the suture retainer to penetrate 
tissue or other structure and prevent the housing from rotat 
ing, or otherwise moving. Thus the spikes 220 anchor the 
suture retainer 200 to provide a counter-torque when 
unscrewing a connector. Such as a control wire, from the 
suture retainer. Additionally, as will be appreciated by those 
of skill in the art, the spikes 220 can be provided in a variety 
of shapes or locations without departing from the scope of the 
invention. Thus, the spikes 220 can, for example, be provided 
on the distal surface of the notched body 110, or can be 
provided on the distal surface of the housing 210. 
0080 FIGS. 18A-B illustrate a side partial cross-sectional 
view of optional teeth 170 configurations that can be incor 
porated into either or both of the inclined suture contact 
surfaces 111 and 131 of the notched body 110 and the oppos 
ing body 130 that contact the suture 140 during operation. 
The teeth serve to deform the suture, increasing pull-out 
resistance. As will be appreciated by those of skill in the art, 
other configurations of teeth can be used, if desired, without 
departing from the scope of the invention. 
0081 FIG. 19 is a perspective view of an alternate embodi 
ment of an opposing body 130 of the suture retainer designed 
to retain two sutures, having a central ridge 180 to control the 
location of a first Suture relative to a second Suture engaged by 
the Suture retainer. By confining multiple Sutures to separate 
locations, the ridge 180 ensures that an approximately even 
retention force is imposed on both sutures by the suture 
retainer. As will be appreciated by those of skill in the art, 
where it is desirable to house more than two sutures, addi 
tional ridges can be provided, or other mechanisms, to enable 
the Suture retainer to engage multiple Sutures, while prevent 
ing the Sutures from becoming crossed or tangled. 
0082 FIGS. 20A-B illustrate views of the suture retainer 
shown in FIG. 19 wherein the channels 182, 182 for guiding 
the sutures are rounded (FIG.20A) or rectangular (FIG.20B). 
Persons of skill in the art will appreciate that the channels 
used for the Sutures can take on a variety of configurations 
without departing from the scope of the invention, including, 
for example, oval. 
0083 FIG. 21 is a perspective view of an embodiment of a 
suture retainer 100 engaging two sutures 140,140" in separate 
channels 182, 182'. 
0084 FIGS. 22A-B illustrate partial cross-sectional views 
of embodiments of the suture retainer having alternative paths 
at the distal and proximal ends of the suture retainer 300 for 
the suture entry into and exit from the device. In the embodi 
ment shown in FIG.22A, the distal end of the opposing body 
130 has been provided with a hole 190 at an angle leading into 
the channel between contact surfaces 111,131 as an entry for 
suture 140 into the suture retainer. As shown in FIG.22B the 
proximal end of the notched body 110 has been provided with 
an exit hole 191 for the suture leading from the channel 
between contact surfaces 111 and 131 out through the proxi 
mal notched extension of body 110. As will be appreciated, 
the suture 140 can enter or exit the suture channel through any 
suitable lumen on the distal or proximal end of the notched 
body 110 or the opposing body 130 without departing from 
the scope of the invention. One advantage to the embodiment 
shown in FIG. 22B is that the location of the suture exit 
channel 191 co-axial with extension 155 of the notched body 
110 allows use of the suture 140 as a guide for locating 
extension 155 with a control mechanism. Other alterations in 
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the entry and exit path for the suture can be employed without 
departing from the scope of the invention. 
0085 FIGS. 23 A-C are views of a suture retainer with a 
connector 230 attached to the notched body 110 (FIG. 23A): 
the connector 230 is attached to the notched body 110 within 
a catheter 232 as shown in FIG. 23B. In operation, compres 
sion of the coiled body 120 as shown in FIG.23C can occur by 
pulling on the connector 230 or pushing on the catheter 232, 
or a combination thereof. FIG. 23D illustrates a cross-section 
of the assembly shown in FIG.23C wherein the notched body 
110 and the opposing body 130 are separated by either pulling 
on the connector 230, pushing on the catheter 232 or a com 
bination thereof which produces a gap g which is suitable for 
feeding a suture 140 (not shown). 
I0086 FIG. 24A illustrates a suture retainer according to 
the invention which is engaged with a suture 140, where the 
suture retainer 100 is in an open position with the coiled body 
120 compressed, i.e. a gap g is present between the inclined 
opposing faces 111, 131 suitable to allow movement of the 
suture 140 therethrough. FIG. 24B illustrates a cross-section 
of the retainer shown in FIG. 24A showing the coiled body 
120 compressed. FIG. 24C is a cross-section of the suture 
retainer shown in FIG. 24A showing the coiled body 120 
partially compressed such that the suture 140 is retained 
within the suture retainer. Finally, FIG.24D is a cross-section 
of the retainer shown in FIG. 24A showing the coiled body 
120 released enabling the inclined opposing faces 111,131 to 
apply a maximum amount of force on the Suture 140. 
I0087 FIG. 25A illustrates a suture retainer according to 
the invention which is engaged with a Suture and the coiled 
body is released and control apparatus removed. 
I0088 FIG. 26 illustrates a partial cross-section of a control 
apparatus 260 for use with the suture retainer of the present 
invention. The apparatus has a handle 262 with an actuator 
264 and thumb wheel 290 at its proximal end. Revolving 
thumb wheel 290 revolves control wire 160 to connect or 
disconnect the control wire connector 160 to and from the 
threaded extension on the notched body 110. Revolving 
handle 262 relative to the suture retainer 100 will engage the 
catheter key 280 on the distal end of the catheter 232 into 
opposing body channel 136 (shown in FIG. 2). Pulling force 
F on the actuator 264 pulls the control wire 160 and its 
connector toward the user and causes the distalend of catheter 
232 to push on the proximal face of opposing body 130. This 
compresses spring 120, creating gap g between contact Sur 
faces 111 and 131 of the suture retainer. Releasing the trigger 
results in the coiled body 120 being released and the inclined 
opposing faces 111, 131 coming together to apply a maxi 
mum amount of force on the suture 140. It will be appreciated 
by those of skill in the art that many other configurations of 
control apparatus are possible for connecting to the Suture 
retainer and generating opposing forces to create and control 
the amount of gap between contact surfaces 111 and 131 
without departing from the scope of the present invention. 
I0089. The process for assembling a suture retainer (with 
out housing) of the invention is illustrated in FIG. 27. As 
described above, the first step 300 is to place the notched body 
110 within a coiled body 120. Next, the coiled body 120 is 
compressed 302 and held in a compressed state. The notched 
body is then rotated away from the central axis 304 to create 
a space between notched body 110 and coiled body 120 for 
opposing body 130. The opposing body is then inserted into 
the space 306. Thereafter, the coiled body 120 is released 308, 
and the notched body 110 is rotated toward the central axis of 
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the coiled body 310. As will be appreciated by those of skill in 
the art, the assembly process for a retainer having a housing is 
similar to the assembly process of the retainer without a 
housing. 
0090 The process for using the suture retainer of the 
invention is illustrated in FIG.28. The coils of the coiled body 
120 of the assembled suture retainer are compressed 400 by 
application of opposed forces to notched body 110 and 
opposing body 130. As a result a gap is created between the 
opposing inclined faces 402. If the gap is not sufficient to feed 
a Suture through the gap, the coils are further compressed 
until a sufficient gap exists. Once the gap is sufficient to feed 
a Suture through the retainer, the Suture is fed through the gap 
404. The suture retainer is then moved along the suture 405 
until it is positioned in a desired location. The suture retainer 
can be fed into the patient 405 and the suture can be readjusted 
407 in the suture retainer as often as necessary to achieve 
desired tension and desired location. Once the Suture is prop 
erly positioned 406 and tensioned, the compressive forces on 
the coils are released 408 and the suture retainer is locked in 
place. It can be appreciated by those skilled in the art that the 
Suture retainer of the present invention can be used to retain a 
wide variety of sizes of suture. For example USP suture size 
10 to 12-0 can be retained simply by varying the size of the 
gap g to thread the size suture desired. 
0091. The designs and operation of the suture retainer 
described herein can be incorporated into or combined with 
other apparatus as an elemental part or parts without depart 
ing from the spirit of this invention, or can be applied to 
retainers used for other applications as well. For example, 
larger retainers can be manufactured for retaining thread, 
wire, filament, rope, twine, lanyard, cable, etc. The size and 
materials used to manufacture the retainer may change, but 
the design and principles of operation disclosed herein 
remain the same. 
We claim: 
1. A method of retaining a Surgical Suture comprising plac 

ing a Suture between first and second Substantially parallel 
Suture contact Surfaces of a Suture retainer, the first and sec 
ond contact Surfaces defining a distance between them, one of 
the first and second contact Surfaces defining a Suture contact 
axis; and moving at least one of the first and second contact 
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Surfaces along a movement axis not perpendicular to the 
suture contact axis to reduce the distance between the first and 
second Suture contact Surfaces to engage the Suture in the 
retainer. 

2. The method of claim 1 further comprising increasing the 
distance between the first and second contact surfaces prior to 
the placing step. 

3. The method of claim 2 wherein the suture retainer com 
prises a biasing member adapted to bias the first and second 
contact surfaces toward each other, the increasing step com 
prising applying an opening force to move at least one of the 
first and second contact Surfaces against the biasing member 
bias. 

4. The method of claim3 wherein the second moving step 
comprises removing the opening force. 

5. The method of claim 2 further comprising, after engag 
ing the Suture in the Suture retainer, increasing the distance 
between the first and second contact surfaces to release the 
suture from the suture retainer. 

6. The method of claim 5 further comprising, after releas 
ing the Suture from the Suture retainer, moving at least one of 
the first and second contact Surfaces along a movement axis 
not perpendicular to the Suture contact axis to reduce the 
distance between the first and second Suture contact Surfaces 
to re-engage the Suture in the retainer. 

7. The method of claim 6 further comprising, after releas 
ing the Suture from the Suture retainer, moving the Suture 
relative to the Suture retainer prior to re-engaging the Suture in 
the suture retainer. 

8. The method of claim 2 wherein the step of increasing the 
distance comprises engaging a tool with the Suture retainer 
and using the tool to remotely increase the distance between 
the first and second contact Surfaces. 

9. A method of retaining a Surgical Suture comprising plac 
ing a Suture between first and second Substantially parallel 
Suture contact Surfaces of a Suture retainer, and applying a 
compressive force on the Suture with the contact Surfaces to 
engage the Suture in the retainer, the compressive force hav 
ing a force vector that is greatest in a direction not substan 
tially perpendicular to the contact surfaces. 
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