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NEEDLE CARTRIDGE WITH MOVEABLE 
COVER 

BACKGROUND 

0001. The present invention relates in general to surgical 
devices and procedures, and more particularly to Surgical 
Suturing. 
0002 Sutures are often used in a wide variety of surgical 
procedures. Manual Suturing is typically accomplished by the 
Surgeon using a fine pair of graspers to grab and hold a Suture 
needle, pierce the tissue with the needle, let go of the needle, 
and regrasp the needle to pull the needle and accompanying 
suture thread through the tissues to be sutured. Such needles 
are typically curved with the suture attached to the trailing 
end of the needle. A variety of automated Suturing devices 
have been attempted to speed the process of Suturing and to 
facilitate fine Suturing or Suturing during endoscopic, laparo 
scopic, or arthroscopic Surgeries. While automated Suturing 
devices are generally known, no one has previously made or 
used a Surgical Suturing device in accordance with the present 
invention. 

BRIEF DESCRIPTION OF DRAWINGS 

0003) While the specification concludes with claims 
which particularly point out and distinctly claim the inven 
tion, it is believed the invention will be better understood from 
the following description taken in conjunction with the 
accompanying drawings illustrate some non-limiting 
examples of the invention. Unless otherwise indicated, the 
figures are not necessarily drawn to Scale, but rather to illus 
trate the principles of the invention. 
0004 FIG. 1 depicts a side view of a surgical suturing 
device; 
0005 FIG. 2A depicts top perspective exploded view of a 
receiver; 
0006 FIG. 2B depicts bottom perspective exploded view 
of a receiver; 
0007 FIG. 3A depicts a scaled top perspective view of a 
cartridge; 
0008 FIG.3B depicts a scaled bottom perspective view of 
a cartridge; 
0009 FIG. 4 depicts an exploded view of a cartridge; 
0010 FIG. 5A depicts a perspective view of a transmission 
for driving a needle at one end of its stroke; 
0011 FIG.5B depicts a perspective view of a transmission 
for driving a needle at mid-stroke; 
0012 FIG.5C depicts a perspective view of a transmission 
for driving a needle at the other end of its stroke; 
0013 FIG. 6A depicts an outer perspective view of a 
needle cover; 
0014 FIG. 6B depicts an inner perspective view of a 
needle cover; 
0015 FIG. 7 depicts a scaled perspective view of a car 
tridge with a cage in its proximal position; 
0016 FIG. 8 depicts a perspective view of a cartridge; 
0017 FIG.9 depicts a perspective view of a needle cover; 
0018 FIG. 10 depicts a detailed view of a cleat engaging a 

trailing end of a needle; 
0019 FIG. 11 depicts a plan view of a needle cover; 
0020 FIG. 12 depicts a perspective view of a cartridge 
with an opened needle cover, 
0021 FIG. 13 depicts a perspective view of a cartridge 
with an opened needle cover, 
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0022 FIG. 14 depicts a perspective view of a cartridge 
with an opened needle cover; and 
0023 FIG. 15 depicts a perspective view of a cartridge 
with an opened needle cover. 

SUMMARY 

0024. In one embodiment, a Surgical Suturing device com 
prises anarced needlehaving a leading end, a trailing end, and 
a length of suture. A needle driver is operable to drive the 
needle in a first rotational direction along a circular path. A 
cleat projects into the circular path and is operable to engage 
and prevent the needle from rotating in a second rotational 
direction opposite the first rotational direction. The cleat may 
project inward into the plane of the circular path. 
0025. In another embodiment, a needle cartridge is 
adapted to be attached to a receiver on a Surgical Suturing 
device. The cartridge comprises an arced needle having a 
leading end, a trailing end, and a length of Suture. A track 
receives the needle and defines a circular path. A needle driver 
is operable to rotate the needle along the circular path in a first 
rotational direction. A cover captures the needle in the track. 
The cover comprises an outer face, an inner face, and a cleat 
projecting from the inner face into the track. The cleat is 
adapted to engage the trailing end of the needle and prevent 
the needle from rotating in a second rotational direction oppo 
site the first rotational direction. 
0026. The needle driver may reciprocate between a drive 
stroke and a return stroke. The drive stroke may rotate the 
needle about 180 degrees. The cover may comprise two cleats 
projecting into the track spaced about 180 degrees from one 
another along the circular path. The cleats may be positioned 
to be adjacent the trailing end of the needle at the end of the 
drive strokes. The cleat and cover may be monolithically 
formed. The cleat may dimensionally interfere with the 
needle in the needle track. The cover may resiliently deflect to 
accommodate the interference. The upper face of the cover 
may comprise reliefs aligned with the cleats. The cleat may 
comprise a ramped leading face and a stepped trailing face 
adapted to engage the trailing end of the needle. 
0027. In another embodiment, a surgical suturing device 
comprises an arced needle comprising a leading end, a trail 
ing end, and a length of Suture connected to the needle. A 
needle driver is adapted to engage and rotate the needle in a 
circular path in a first rotational direction. A means engages 
the needle and prevents the needle from rotating in a second 
rotational direction opposite of the first rotational direction. 
0028. In yet another embodiment, a needle cartridge is 
adapted to be attached to a receiver on a Surgical Suturing 
device. The cartridge comprises an arced needle having a 
leading end, a trailing end, and a length of suture. A body has 
a track receiving the needle and defining a circular path. A 
needle driver is operable to rotate the needle along the circular 
path. A cover captures the needle in the track. A cage engages 
and retains the needle cover against the body. The cage may 
slide relative the body to disengage with a portion of the cover 
allowing the cover to deflect and release the needle from the 
track. 
0029. In another embodiment, a needle cartridge is 
adapted to be attached to a receiver on a Surgical Suturing 
device. The cartridge comprises an arced needle having a 
leading end, a trailing end, and a length of suture. A body has 
a pair of distally projecting arms and a track receiving the 
needle and defining a circular path. A needle driver is oper 
able to rotate the needle along the circular path across the 
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body arms. A cover captures the needle in the track, the cover 
having a pair of distally projecting arms aligned with the body 
arms. A cage is slideable relative the body between a distal 
position where the cage constrains the cover arms against the 
body arms to capture the needle in the track, and a proximal 
position where the cage disengages from the cover arms 
allowing the needle to eject from the track. The body and 
cover arms may define a generally U-shaped distal end, and 
the cage may comprise a U-shaped distal end that aligns with 
the U-shaped distal end when the cage is in its distal position. 
The cover arms deflect to eject the needle. 
0030. In yet another embodiment, a needle cartridge is 
adapted to be attached to a receiver on a Surgical Suturing 
device. The cartridge comprises an arced needle having a 
leading end, a trailing end, and a length of Suture. A cartridge 
body has a track that receives the needle and defining a 
circular path. A needle driver is operable to rotate the needle 
along the circular path. A cover is on the body and positioned 
over the needle in the track. The cover is selectively moveable 
relative to the body to release the needle from the track. 
0031. The needle cartridge may further comprise a hinge 
connecting the cover to the body. The body may have a 
longitudinal axis and the hinge is oriented normal to the 
longitudinal axis. The hinge is oriented parallel to the longi 
tudinal axis. The needle cartridge may further comprise a 
pivot connecting the cover to the body. The cover may rotate 
about the pivot in a plane parallel with the circular path. The 
cover may slide laterally relative the body. 
0032. In another embodiment, a needle cartridge is 
adapted to be attached to a receiver on a Surgical Suturing 
device. The cartridge comprises an arced needle having a 
leading end, a trailing end, and a length of Suture. A cartridge 
body has a track that receives the needle and defining a 
circular path. A needle driver is operable to rotate the needle 
along the circular path. A cover is on the body positioned over 
the needle in the track. The cartridge comprises a means for 
moving the cover to release the needle from the track. 
0033. In yet another embodiment, a needle cartridge is 
adapted to be attached to a receiver on a Surgical Suturing 
device. The cartridge comprises a body having a length, a 
width, and a height. The length is at least twice the width, and 
the width is less than 3.5 times the height. The cartridge 
comprises an arced needle and a Suture, and a needle driver 
operable to drive the needle in a circular path. The length may 
be less than 5 times with width, and the width may be greater 
than the height. 
0034. The needle cartridge may further comprise one or 
more asymmetrical features operable to prevent improper 
engagement with the receiver. The needle cartridge may fur 
ther comprise a transmission connecting a rotary input to the 
needle driver. The needle cartridge may further comprise a 
step operable to be engaged by a latch tooth on the receiver. 
The body may further comprise upper and lower faces being 
generally flat and parallel to one another. 
0035. In another embodiment, a needle cartridge adapted 
to be attached to a receiver on a Surgical Suturing device. The 
cartridge comprises a generally flat upper and lower faces 
parallel to one another, a proximal end and two distal arms. 
The cartridge has a length, a width and a height wherein the 
length is at least twice the width, and the width is less than 3.5 
times the height. The cartridge has an arced needle and a 
suture, and a needle driver operable to drive the needle in a 
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circular path spanning the arms. The length may be less than 
5 times with width, and the width may be greater than the 
height 
0036. The upper and lower surfaces may be asymmetrical 
to prevent improper engagement with the receiver. The distal 
face may be asymmetrical to prevent improper engagement 
with the receiver. A recessed step on the upper face may be 
operable to be engaged by a latch tooth on the receiver. A 
rotary input on the lower face and a transmission may oper 
ably connect the rotary input to the needle driver. 
0037. In another embodiment, a needle cartridge is 
adapted to be attached to a receiver on a Surgical Suturing 
device. The cartridge comprises upper and lower faces each 
being generally flat and parallel to one another. The upper and 
lower faces are each generally rectangular with a U-shaped 
distal notch. The upper and lowerfaces each have a length and 
a width where the length is at least twice the width. The 
cartridge has anarced needle and a Suture, and a needle driver 
operable to drive the needle in a circular path parallel with the 
upper and lower faces and across the U-shaped notch. A 
transmission operably connects the rotary input on the lower 
face to the needle driver. 

DETAILED DESCRIPTION 

0038 FIG. 1 illustrates an embodiment of a surgical sutur 
ing device. An elongate shaft (20) has a proximal end (21), a 
distal end (22), and a longitudinal axis extending therebe 
tween. An actuator (10) is connected to the proximal end (21) 
of the shaft (20). In this embodiment the actuator (10) is a 
manual pistol grip handle; however, a variety of other manual 
actuators could also be used, including a Scissor grip handle, 
a syringe grip handle, endoscopic rotary knobs, and the like. 
The actuator (10) could also take the form of a robotic inter 
face. Such as a DAVINCI puck, or a housing comprising gears 
or pulleys, servomechanisms, and the like. 
0039. A circular needle applier (30) is connected to the 
distal end (22) of the shaft (20). The circular needle applier 
(30) rotates an arced needle in a circular path enabling a 
Surgeon to selectively apply Sutures. The circular needle 
applier (30) may be integral with the shaft (20) and actuator 
(10) as a unitary disposable instrument intended for a single 
surgical procedure. The circular needle applier (30) may also 
be integral with the shaft (20) and actuator (10) as a reusable 
instrument. Optionally, as illustrated here, the circular needle 
applier (30) may be embodied in a disposable cartridge (90) 
and the shaft (20) may include a receiver (50) to hold the 
cartridge (90). In such an embodiment, the shaft (20) and 
actuator (10) may also be disposable or reusable. Embodi 
ments with reusable components are intended to be cleaned, 
sterilized, and reused for a multiple Surgical procedures, and 
may include a flush port (18) to facilitate cleaning. The pref 
erable life cycle of a reusable instrument is at least 50 opera 
tions, more preferably at least 150 operations, and most pref 
erably at least 200 operations. Reusable components may be 
built using materials that can withstand autoclavesterilization 
temperatures of at least 135 degrees Celsius, although low 
temperature materials can also used with low temperature 
sterilization techniques known in the art. 
0040. A first input (12), shown here as a trigger that pivots 
between opened and closed positions, may be used to selec 
tively actuate the circular needle applier (30). The trigger may 
be spring biased to return the trigger to its open position. A 
second input (14), shown here as a rotary knob, may be used 
to selectively articulate the shaft (20). A third input (16), 
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shown here as a rotary knob, may be used to selectively rotate 
the circular needle applier (30) about the shaft (20). Naturally, 
the number, type, configuration, and operation of the inputs 
(12, 14, and 16) may vary. 
0041 Examples of Surgical Suturing devices and Subcom 
ponents are disclosed in co-owned U.S. application Ser. No. 
13/832,595 filed 15 Mar. 2013 (docket number 
END7266USNP), the disclosures of which are incorporated 
herein by reference. Many of the teachings disclosed in that 
application are applicable to the present disclosure. 
0042 FIGS. 2A-B illustrate exploded views of an embodi 
ment of a receiver (50). The shaft distal end (22) comprises an 
articulation joint (23) and a rotational bearing (24). The joint 
(23) includes a knuckle (23A) that receives pins (23B, C) 
connected to the bearing Supports (24B, C). Thus, the pins 
(23B, C) define the pivoting axis for the joint (23) enabling 
the receiver (50) to articulate left and right relative the shaft 
(20). Rods (27A, B) are operably connected to the joint (23). 
In this embodiment the rods (27A, B) extend through the shaft 
(20), through the knuckle (23A), and connect to pins (29A, B) 
on the bearing support (24C). The rods (27A, B) are opera 
tively connected to the second input (14) to alternately push 
and pull the rods (27A, B). Because the pins (29A, B) are 
laterally spaced from the pivoting axis, the push and pull 
action will in turn articulate the receive (50) about the joint 
(23) relative the shaft (20). 
0043. The rotational bearing (24) is positioned distal to the 
articulation joint (23). The bearing (24) includes a circumfer 
ential flange (24A) captured between the bearing Supports 
(24B, 24C) such that the flange (24A) can rotate relative the 
bearing Supports (24B, 24C) and enabling unbounded rota 
tion of the receiver (50) relative the shaft (20). Adriverod (28) 
extends through the shaft (20). In this embodiment the drive 
rod (28) comprises a proximal rigid portion (28A) and a distal 
bendable portion (28B) fixedly connected to one another. The 
bendable portion (28B) extends through the joint (23) and 
through the bearing (24), and the distal end (28C) is fixedly 
connected to the mount (49) on the rack (45). 
0044) The rack (45) reciprocates longitudinally in the 
lower jaw (51) with the followers (45A, B, C and D) con 
strained in tracks (55A, B, C, and D), respectively. The tracks 
(55A, B, C, and D) open through the lower jaw (51) providing 
fluid passages to the internal components within the lower 
jaw (51), thus facilitating easier cleaning. A pinion (47) is 
mounted to the lower jaw (51) by the pin (46) in the rack (45) 
Such that longitudinal reciprocation of the rack (45) is trans 
lated to rotational reciprocation of the pinion (47). The key 
(48) translates the reciprocating rotation to the transmission 
in the cartridge (90), which in turnactuates the circular needle 
applier (30). 
0045. The drive rod (28) is operatively connected to the 

first input (12) and to the third input (16). Actuation of the first 
input (12) will impart axial push and pull loads on the drive 
rod (28) to longitudinally reciprocate the rack (45) and actu 
ate the circular needle applier (30). Actuation of the third 
input (16) will impart a rotational load on the drive rod (28) 
thus rotating the receiver (50) about the bearing (24) relative 
to the shaft (20). Accordingly, a single drive rod (28) operates 
to both actuate the circular needle applier (30) as well as 
control distal rotation. By consolidating dual functions with a 
single drive rod (28), the number of components is reduced, 
and more space is provided in the shaft (20), making the 
device less expensive to manufacture and easier to clean. 
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0046. The receiver (50) is dimensioned and adapted to 
receive and hold a disposable cartridge (90). The receiver has 
upper and lower jaws (56, 51) having a closed position 
adapted receive and retain the cartridge (90) and an opened 
position adapted to release the cartridge. In this embodiment, 
the lower jaw (51) is stationary and the upper jaw (56) pivots; 
however, the arrangement could be reversed, or in an alterna 
tive embodiment both jaws (56, 51) could pivot. The lower 
jaw (51) has two laterally offset longitudinal rails (52) dimen 
sioned and adapted to receive the cartridge (90). The rails (52) 
help longitudinally align the cartridge (90) in the receiver (50) 
and laterally retain the cartridge (90) in the jaws (51,56). The 
upper jaw (56) pivots relative the lower jaw (51) about the pin 
(53) that is received in the holes (57). A tooth (59) is resil 
iently oriented downward from the upper jaw (56) toward the 
lower jaw (51) with a ramped distal face and a stepped proxi 
mal face. The tooth (59) is dimensioned and adapted to latch 
with the cartridge (90) and longitudinally retain the cartridge 
in the jaws (51, 56). The tooth (59) deflects by virtue of a 
resilient cantilevered arm extending proximally from the dis 
talend of the upper jaw (56). In this embodiment the tooth 
(59) and cantilevered arm are monolithic with the upper jaw 
(56), thus reducing the number of components and moving 
pieces, making the device less expensive to manufacture and 
easier to clean. 

0047. The button (60) is used to open and close the jaws 
(51, 56). While the button (60) could be place on or near the 
actuator (10), in this embodiment the button (60) is positioned 
adjacent the receiver (50), which eliminates a linkage in the 
shaft (20) thus creating space in the shaft (20) and making the 
device less expensive and easier to clean. The action of the 
button (60) may vary, but in this embodiment the button (60) 
pivots relative the lower jaw (51) about the pin (63) that is 
received in hole (61). The follower (62) is received by the cam 
slots (54, 58). Pivoting the button (60) proximally will open 
the jaws (51, 56), while pivoting the jaws distally will close 
the jaws (51, 56). The spring (64) engages and biases the 
button (60) distally. By pulling the button (60) proximally, the 
follower (62) will drive the cam slot (58) to open the upper 
jaw (56). When the button (60) is released, the spring (64) will 
bias the button (60) distally to close the upper jaw (56). 
0048 FIGS. 3A-B illustrate one embodiment of a dispos 
able needle driver cartridge (90) adapted to be attached to the 
receiver (50). The upper and lower faces (96.91) are gener 
ally rectangular with a generally U-shaped distal notch. The 
upper and lower faces (96.91) are generally flat and parallel 
to one another. The dimensional ratios of the cartridge (90) 
may vary based on functional and aesthetic considerations, 
but in this embodiment the cartridge (90) is elongate with a 
length at least 2 times the width, and a width less than 3.5 
times the height. Optionally, the length may be less than 5 
times with width, and the width may be greater than 1.0 times 
the height. 
0049. The lower face (91) is adapted to engage the lower 
jaw (51) and the upper face (96) to engage the upper jaw (56). 
Asymmetrical features on the cartridge (90) are operable to 
prevent improper insertion of the cartridge (90) into the 
receiver (50), but also contribute to the aesthetic appearance 
of the cartridge (90). For instance, the lower face (91) has a 
pair of longitudinal notched shoulders (92) dimensioned to 
interface and mate with the rails (52). In this embodiment, the 
notched shoulders (92) are shaped as stepped rabbets, but a 
variety of other aesthetic shapes could also be employed such 
as chamfers and radii. In contrast, the upper face (96) is 
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asymmetrical relative the lower face (91) and lacks shoulder 
notches, so the upper face (96) would interfere with the rails 
(52) if the cartridge was inserted upside-down. In another 
instance, the geometry of the proximal face (98) is vertically 
asymmetrical thus preventing the cartridge (90) from being 
inserted upside-down between the jaws (51, 56). In this 
embodiment, the proximal face (98) comprises a curved sur 
face that gently transitions to the upper face (96), which 
matches similar geometry in the receiver (50), while the tran 
sition to the lower face (91) has a tighter radius. Naturally, a 
variety of other dimensional ratios and asymmetrical aes 
thetic geometries could also be employed that could contrib 
ute to the visual appearance of the cartridge (90). 
0050. The slot (95) and rotary input (94) are aligned and 
dimensioned to receive the key (48) while the cartridge (90) is 
being slid into the receiver (50). When the cartridge (90) is 
fully seated into the receiver (50), the recessed step (99) 
aligns with and receives the tooth (59) to latch the cartridge 
(90) in the receiver (50). The key (48) also aligns with rotary 
input (94) thereby providing a torsional interface that rota 
tionally couples the pinion (47) and rotary input (94). In use, 
the needle (70) exits arm (93A) and enters arm (93B). 
0051. The cage (120) slides longitudinally on the cartridge 
(90) between a distal position (as shown in FIGS. 3A-B) and 
a proximal position (as shown in FIG. 7). The cage (120) may 
be formed from a sheet of metal stamped and bent to shape, 
but other materials and manufacturing techniques could also 
be used. A pair of laterally space legs (122A, B) each include 
a flange (127A, B) that engages and slides in the stepped 
notches (87A, B). A bridge (121) extends between the legs 
(122A, B) that engages and retains the needle cover (100) 
against the cartridge (90). The bridge (121) includes a distal 
U-shaped notch aligned with the arms (93A, B). The legs 
(122A, B) each include an opening (123) that receives a 
lateral protrusion (83) from the cartridge (90). The protru 
sions (83) expand the space in the cartridge (90) to accom 
modate the needle and carrier tracks (84, 88). The protrusions 
(83) each include a distal ramped portion allowing the cage 
(120) to slide proximally, and a proximal stepped portion that 
engages the edge of the openings (123) preventing the cage 
(120) from sliding distally off the cartridge (90). 
0052 Features may be added to facilitate sliding the cage 
(120). In one example, a recess (125) is provided on the bridge 
(121) into which a Surgeon may inserta Surgical instrument to 
push the cage (120) proximally. The recess (125) aligns with 
a longitudinal recess (110) to facilitate a more secure engage 
ment between the instrument and the recess (125). In another 
example, a circular hole (124) extends through each of the 
legs (122A, B) into which a Surgeon may insert a Surgical 
instrument to push the cage (120) proximally. Naturally, the 
shape, size, and configuration of the features may vary from 
the foregoing. 
0053 FIG. 4 illustrates an example of a cartridge (90) 
comprising a lower body (81), an upper body (82), and a 
needle cover (83). The needle driver (86), rotary input (94), 
and link (85) are captured between the lower body (81) and an 
upper body (82). The lower and upper bodies (81, 82) are 
attached to one another using a variety of known techniques, 
including welds, pins, adhesives, and the like to form the 
cartridge body. The needle (70) has a leading end (71) and a 
length of suture (73) extending from the trailing end (72). The 
needle (70) rotates in a circular path defined by the needle 
track (84) and between the arms (93A, B). Features (74) may 
be provided to facilitate the needle driver (86) to engage and 
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drive the needle (70). The needle (70) is captured in the needle 
track (84) by the needle cover (83). The cage (87) slides over 
the cartridge body to attach the needle cover (83) against the 
lower body (81). 
0054 FIGS. 5A-C illustrate an embodiment of a drive 
stroke of the transmission in the cartridge (90) for driving a 
needle (70) in a circular path. The needle driver (86) rides in 
the carrier track (88) and extends into the needle track (84) to 
engage and drive the needle (70). A link (85) connects the 
rotary input (94) to the needle driver (86). FIG.5A illustrates 
the needle driver (86) positioned at one end of its stroke in the 
carrier track (88). As shown in FIG. 5B, counterclockwise 
rotation of the rotary input (94) will translate the needle driver 
(86) clockwise along the carrier track (88) driving the needle 
(70) clockwise. As shown in FIG. 5C, continued counter 
clockwise rotation of the rotary input (94) will continue to 
translate the needle driver (86) and drive the needle (70) 
clockwise until it reaches the other end of its stroke in the 
carrier track (88). In this embodiment, the drive stroke rotates 
the needle (70) in its circular path about 180 degrees. For the 
return stroke, the sequence can be reversed by rotating the 
rotary input (94) clockwise, which will translate the needle 
driver (86) counterclockwise in the carrier track (88). Thus, a 
sequence of drive and return strokes will rotate the needle (70) 
in a circular path. 
0055 FIGS. 6A-B illustrate an embodiment of a needle 
cover (100) having an outerface (101) and an inner face (102) 
that engages the lower body (81). The arms (103A, B) define 
a generally U-shaped distal end that aligns with respective 
arms (93A, B) on the cartridge (90). Tabs (104A, B) facilitate 
aligning and laterally stabilizing the arms (103A, B) relative 
the respective arms (93A, B). Post (105) facilitates attaching 
the cover (100) to the lower body (81), and may have an 
interference fit with a mating hole on the lower body (81). The 
cover (100) captures the needle (70) in the needle track (84). 
The medial edge (103C) partially covers the needle track (84) 
defining a medial window along the length of needle track 
(84) through which the suture may extend out. However, the 
window is dimensioned smaller than the thickness of the 
needle (70) so as to constrain the needle (70) in the needle 
track (84). 
0056 Cleats (106A, B) extend from the inner face (102) 
into the needle track (84). While the present embodiment 
shows the cleats (106A, B) projecting inwardly into the plane 
of the needle track (84), cleats may be positioned with alter 
native orientations, such as from the side walls of the needle 
track (84) or from the floor of the needle track (84). The cleats 
(106A, B) are positioned so as to be adjacent to the trailing 
end (72) of the needle (70) at the end of the drive stroke. The 
cleats (106A, B) allow the needle (70) to rotate during the 
drive stroke, but engage the trailing end (72) to prevent the 
needle (70) from rotating in the opposite direction during the 
return stroke. Accordingly, the needle (70) rotates in only one 
direction with the leading end (71) going forward. The cleats 
(106A, B) may dimensionally interfere with the needle (70) in 
the needle track (84), and may deflect to allow the needle (70) 
to pass during the drive Stoke due to resiliency in the cleat 
material or the overall system. For instance, this embodiment 
includes reliefs (107A, B) on the outerface (101) of the cover 
(100) aligned with the respective cleats (106A, B). The reliefs 
(107A, B) reduce the cover (100) thickness providing a local 
ized reduction of stiffness and allowing the cover (100) to 
resiliently deflect to accommodate the interference as the 
needle (70) passes. 
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0057 The cleats (106A, B) have multiple advantages 
compared to other techniques to prevent backward needle 
rotation, such as leaf springs or pawls. For example, the cleats 
(106A, B) may be monolithically formed with the cover 
(100), thus eliminating separate components to advanta 
geously reduce costs and simplify assembly. For instance, the 
cover and cleats can be injection molded using materials like 
polycarbonate, polyetherimide, and the like. In another 
example, the cleats (106A, B) are static thus eliminating 
moving parts and making the system more robust and reli 
able. In yet another example, the edges on the cleats (106A, 
B) tend to be less abrasive thus reducing undesirable wear to 
the suture (73), especially when compared to a metallic leaf 
Spring. 
0058. The bumps (109A, B, C, D) project outwardly from 
the outer face (101) of the cover (100). The bumps (109A, B, 
C, D) engage the bridge (121) of the cage (120) with a dimen 
sional interference, thus biasing the cover (100) against the 
lower body (81). In this embodiment, the distal bumps (109A, 
B) are shorter than the proximal bumps (109C, D). Reliefs 
(108C, D) on the inner face (102) aligned with the respective 
proximal bumps (109C, D). The reliefs (108C, D) reduce the 
cover (100) thickness providing a localized reduction of stiff 
ness and allowing the cover (100) to resiliently deflect. 
0059. As shown in FIG. 7, the cage (120) may be slid 
proximally relative the cartridge (90) to release the needle 
(70). In its proximal position, the cage (120) sufficiently 
disengages with the arms (103A, B) so they are therefore no 
longer constrained against the lower body (81). Thus, agentle 
pull on the needle (70) will cause the arms (103A, B) to 
deflect away from the lower body (81) allowing the needle 
(70) to eject from the needle track (84). Optionally, when the 
cage (120) is pulled proximally the inward load acting on the 
bumps (109C, D) could rock cover (100) such that the arms 
(103A, B) lift away from the lower body (81), thus leaving a 
gap from which the needle (70) could eject. 
0060 FIGS. 8-11 illustrate another embodiment of a car 
tridge (130) having a body (131) and a needle cover (132). 
Cleats (136A, B) project inwardly and dimensionally inter 
fere with the needle (70) in the needle track (84). Each cleat 
(136A, B) has a ramped leading face (133) allowing the 
needle (70) to pass under and deflect the cleat (136A, B) 
outward during the drive strokes. At the end of the drive stroke 
the stepped trailing end (73) will rotate past one of the cleats 
(136A, B) that will then deflect inward. The trailing face 
(134) will engage with the trailing end (72) to prevent back 
ward rotation of the needle (70). Resiliency in the system 
allows the cleats (136A, B) to deflect and return. For instance, 
the needle cover (132) may be secured to the body (131) in 
Zones (135A, B, C) with welds, adhesives, fasteners, snap 
fits, and the like. But by leaving the needle cover (131) unse 
cured in areas (139A, B) aligned with the respective cleats 
(136A, B), localized resilient outward deflection of the cover 
(131) may accommodate the dimensional interference as the 
needle (70) passes. 
0061 FIG. 12 illustrates another embodiment of a car 
tridge (140). The needle cover (142) is connected to the body 
(141) by hinges (145A, B) on the respective arms (143A, B). 
The hinges (145A, B) in this embodiment are aligned normal 
with the longitudinal axis of the cartridge body (141). Snap 
fits, fasteners, frangible elements, or the like may be used to 
attach the remainder of the needle cover (142). The needle 
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(70) can be ejected by moving the needle cover (142) away 
from the body (141) about the hinges (145A, B) to open and 
expose the needle track (84). 
0062 FIG. 13 illustrates another embodiment of a car 
tridge (150). The needle cover (152) is connected to the body 
(151) by a longitudinally oriented hinge (155). In this 
example the hinge (155) is positioned adjacent the valley of 
the U-shaped distal end, but could also be located on either 
lateral side. The needle (70) can be ejected by moving the 
needle cover (152) about the hinge (155) away from the 
cartridge body (151) to open and expose the needle track (84). 
0063 FIG. 14 illustrates another embodiment of a car 
tridge (160). The needle cover (162) is connected to the body 
(161) by a pivot (165) located at the distal end of one of the 
arms. The needle (70) can be ejected by moving the needle 
cover (162) parallel with cartridge body (161) about the pivot 
(165) to open and expose the needle track (84). 
0064 FIG. 15 illustrates another embodiment of a car 
tridge (170). The needle cover (172) is connected to the body 
(171) by retention rails (175A, B, C). The needle (70) can be 
ejected by moving the needle cover (172) relative the rails 
(175A, B, C) to open and expose the needle track (84). In this 
embodiment the needle cover (172) slides laterally, but it 
could also slide longitudinally or diagonally. 
0065 Having shown and described various embodiments 
and examples of the present invention, further adaptations of 
the methods and devices described herein can be accom 
plished by appropriate modifications by one of ordinary skill 
in the art without departing from the scope of the present 
invention. Several of such potential modifications have been 
mentioned, and others will be apparent to those skilled in the 
art. For instance, the specific materials, dimensions, and the 
scale of drawings will be understood to be non-limiting 
examples. Accordingly, the scope of the present invention 
should be considered in terms of the following claims and is 
understood not to be limited to the details of structure, mate 
rials, or acts shown and described in the specification and 
drawings. 

1. A needle cartridge adapted to be attached to a receiver on 
a Surgical Suturing device, the cartridge comprising: 

an arced needle having a leading end, a trailing end, and a 
length of Suture; 

a cartridge body having a track that receives the needle and 
defining a circular path; 

a needle driver operable to rotate the needle along the 
circular path; and 

a cover on the body and positioned over the needle in the 
track, the cover being selectively moveable relative to 
the body to release the needle from the track. 

2. The needle cartridge of claim 1, further comprising a 
hinge connecting the cover to the body. 

3. The needle cartridge of claim 2, wherein the body has a 
longitudinal axis and the hinge is oriented normal to the 
longitudinal axis. 

4. The needle cartridge of claim 2, wherein the body has a 
longitudinal axis and the hinge is oriented parallel to the 
longitudinal axis. 

5. The needle cartridge of claim 1, further comprising a 
pivot connecting the cover to the body. 

6. The needle cartridge of claim 1, wherein the cover 
rotates about the pivot in a plane parallel with the circular 
path. 

7. The needle cartridge of claim 1, wherein the cover slides 
laterally relative the body. 
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8. A needle cartridge adapted to be attached to a receiver on 
a Surgical Suturing device, the cartridge comprising: 

an arced needle having a leading end, a trailing end, and a 
length of Suture; 

a cartridge body having a track that receives the needle and 
defining a circular path; 

a needle driver operable to rotate the needle along the 
circular path; 

a cover on the body positioned over the needle in the track; 
and 

means for moving the cover to release the needle from the 
track. 
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