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BIOPSY DEVICE HAVING INTEGRATED VACUUM

Cross-Reference To Related Applications

[0001] None.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to biopsy devices, and, more particularly, to a

handheld single insertion single sample (SISS) biopsy device having integrated

vacuum.

2. Description of the Related Art

[0003] Biopsy devices typically include a power source and a sample retrieval

mechanism. The sample retrieval mechanism may be in the form of a biopsy probe

assembly configured with a sample retrieval opening for receiving tissue samples

from the patient. Some practitioners that perform biopsy procedures prefer a self-

contained handheld biopsy device over that of a large console system. There are

essentially two types of self-contained handheld biopsy devices: the partially

disposable biopsy device and the fully disposable biopsy device.

[0004] A typical partially disposable biopsy device has a reusable handheld driver

to which a disposable probe is releasably attached. The reusable handheld driver is

typically battery powered, and includes electrical motor drives and an on-board

vacuum pump to aid in sample acquisition and/or retrieval. Often, such biopsy

devices are configured for single insertion multiple sample (SIMS) procedures. The

disposable probe is used on a single patient, and then discarded, while the handheld

driver is retained for reuse.
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[0005] A typical fully disposable biopsy device has one or more mechanical drives,

such as spring/latch arrangements, which permit the biopsy device to be manually

cocked and fired for tissue sample acquisition. Such simple biopsy devices often are

configured to acquire a single sample per insertion. Also, many of the fully

disposable biopsy devices do not have vacuum to assist in sample acquisition. While

some attempts have been made to include a vacuum assist feature in a fully disposable

biopsy device, the vacuum produced typically is not sufficient to approach the

performance of that of a partially disposable biopsy device as described above. Also,

in a typical fully disposable biopsy device having vacuum assist, such vacuum is

generated simultaneously with movement of the cutting cannula to sever the tissue

sample, and thus the vacuum may be of limited value in acquiring the tissue sample.

[0006] What is needed in the art is a biopsy device that may be fully disposable,

while having efficient vacuum application to aid in sample acquisition, and which is

configured to be easy to use.

SUMMARY OF THE INVENTION

[0007] The present invention provides a biopsy device that is fully disposable,

while having efficient vacuum application to aid in sample acquisition, and which is

configured to be easy to use.

[0008] The invention, in one form, is directed to a biopsy device having a housing

body, a cannula assembly, a vacuum source and a trigger slide assembly. The

housing body defines a longitudinal axis. The cannula assembly has a first elongate

cannula having a first side wall configured to define a first lumen and an elongate side

opening that extends through the first side wall. A second elongate cannula is coaxial

with the first elongate cannula. The second elongate cannula has a second side wall
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configured to define a second lumen and a cutting edge. The second side wall has a

vacuum side port in fluid communication with the second lumen. A vacuum source is

positioned in the housing body. The vacuum source has a chamber side wall having a

chamber vacuum port. A seal is interposed in sealing engagement between the

chamber vacuum port and the second elongate cannula. A trigger slide assembly is

coupled to the housing body, and is coupled to the cannula assembly. The trigger

slide assembly is configured to move the second elongate cannula to align the vacuum

side port of the second elongate cannula with the chamber vacuum port of the vacuum

source to supply vacuum from the vacuum source to the second lumen of the second

elongate cannula.

[0009] The invention, in another form, is directed to a biopsy device that includes a

housing body defining a longitudinal axis. A first cannula assembly has a first

elongate cannula that extends along the longitudinal axis. The first elongate cannula

has a first side wall configured to define a first lumen and has an elongate side

opening that extends through the first side wall. A second cannula assembly includes

a second cannula body coupled to a second elongate cannula that is slidably received

in the first lumen of the first elongate cannula. The second cannula body has a drive

tab and a proximal latch mechanism configured to releasably latch the second

elongate cannula in a retracted position. The second elongate cannula has a second

side wall having a second lumen, and has a vacuum side port that extends through the

second side wall and is in fluid communication with the second lumen. A cannula

drive spring is configured to compress when the proximal latch mechanism is moved

to the retracted position and configured to decompress to propel the second cannula

assembly in a distal direction when the proximal latch mechanism is released from the
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retracted position. A vacuum source is positioned in the housing body. The vacuum

source is configured to store a vacuum. The vacuum source includes a chamber side

wall defining a volume. The chamber side wall has a chamber vacuum port. A

vacuum seal is interposed in sealing engagement between the chamber vacuum port

and the second elongate cannula. A trigger slide assembly has a slider body coupled

to the housing body and coupled to the drive tab of the second cannula body. The

trigger slide assembly is configured such that: a first proximal movement of the slider

body in a proximal direction retracts the second cannula assembly a first distance to

latch the proximal latch mechanism of the second cannula assembly in the retracted

position and compress the cannula drive spring; a second proximal movement of the

slider body in the proximal direction retracts the second cannula assembly a second

distance cumulative with the first distance to radially align the vacuum side port of the

second elongate cannula with the chamber vacuum port of the vacuum source to

supply vacuum from the vacuum source to the second lumen of the second elongate

cannula; and a third movement of the slider body releases the proximal latch

mechanism such that the cannula drive spring decompresses to propel the second

elongate cannula of the second cannula assembly in a distal direction.

[0010] The invention in another form is directed to a biopsy device. The biopsy

device includes a housing body defining a longitudinal axis. A cannula assembly has

an actuator body and an elongate cannula affixed to the actuator body. The elongate

cannula has a side wall defining a lumen, and has a vacuum side port that extends

through the side wall and is in fluid communication with the lumen. The actuator

body has a drive tab and a proximal latch mechanism. The proximal latch mechanism

is configured to selectively engage the housing body to releasably latch the cannula
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assembly in a retracted position. A cannula drive spring is coupled between the

housing body and the actuator body. The cannula drive spring is configured to be

compressed when the proximal latch mechanism is moved to the retracted position

and configured to decompress to propel the elongate cannula in a distal direction

when the proximal latch mechanism is released from the retracted position. A

vacuum source is coupled to the housing body and is configured to store a vacuum.

The vacuum source includes a vacuum chamber housing having a chamber open end,

a chamber end wall, a chamber side wall extending between the chamber open end

and the chamber end wall, and a chamber vacuum port. The chamber side wall has a

perimeter defining a U-shaped area in cross-section that extends longitudinally

between the chamber open end and the chamber end wall to define a U-shaped

volume. A trigger slide assembly has a slider body operatively coupled to the drive

tab of the cannula assembly and to the vacuum source.

[0011] The invention in another form is directed to a biopsy device that includes a

housing body and a cannula assembly having an actuator body and an elongate

cannula affixed to the actuator body. The elongate cannula has a side wall defining a

lumen, and has a vacuum side port that extends through the side wall and in fluid

communication with the lumen. The actuator body has a drive tab and a proximal

latch mechanism. The proximal latch mechanism is configured to selectively engage

the housing body to releasably latch the cannula assembly in a retracted position. A

cannula drive spring is coupled between the housing body and the actuator body. The

cannula drive spring is configured to be compressed when the proximal latch

mechanism is moved to the retracted position and is configured to decompress to

propel the elongate cannula in a distal direction when the proximal latch mechanism
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is released from the retracted position. A vacuum source is coupled to the housing

body and is configured to store a vacuum. The vacuum source includes a vacuum

chamber housing having a chamber side wall having a chamber vacuum port. A

trigger slide assembly has a slider body slidably coupled to the housing body, and

operatively coupled to the drive tab of the actuator body of the cannula assembly.

The trigger slide assembly is configured such that: a first proximal movement of the

slider body retracts the cannula assembly a first distance to latch the cannula assembly

in the retracted position and to compress the cannula drive spring; a second proximal

movement of the slider body retracts the cannula assembly a second distance

cumulative with the first distance to align the vacuum side port of the elongate

cannula with the chamber vacuum port of the vacuum source to supply vacuum from

the vacuum source to the second lumen of the elongate cannula; and a third movement

of the slider body in a distal direction releases the proximal latch mechanism such that

the cannula drive spring decompresses to propel the cannula assembly in the distal

direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above-mentioned and other features and advantages of this invention,

and the manner of attaining them, will become more apparent and the invention will

be better understood by reference to the following description of an embodiment of

the invention taken in conjunction with the accompanying drawings, wherein:

[0013] Fig. 1 is a perspective view of a biopsy device in accordance with an

embodiment of the present invention;

[0014] Fig. 2 is a side view of the biopsy device of Fig. 1;

[0015] Fig. 3 is an exploded view of the biopsy device of Fig. 1;
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[0016] Fig. 4 is a section view of the biopsy device of Fig. 2, taken along plane 4-4;

[0017] Fig. 5 is a section view corresponding to the section view of Fig. 4, showing

the latch mechanisms of the inner cannula assembly and the vacuum source in their

respective latched (primed) positions;

[0018] Fig. 6 is a section view of the biopsy device of Fig. 2, taken along plane 6-6;

[0019] Fig. 7 is a section view of the biopsy device of Figs. 1 and 2, taken along the

plane 7-7 of Fig. 1, and showing the vacuum source, the inner cannula assembly, the

vacuum prime handle mechanism, and the slider body of the trigger slide assembly in

their respective home positions;

[0020] Fig. 8 is a section view corresponding to the section of Fig. 7, showing the

vacuum source in the primed position and the vacuum prime handle mechanism fully

retracted;

[0021] Fig. 9 is a section view corresponding to the section of Fig. 7, showing the

vacuum source in the primed position and the vacuum prime handle mechanism in the

return primed position;

[0022] Fig. 10 is a section view corresponding to the section of Fig. 7, showing the

slider body of the trigger slide assembly in a first retracted primed position, and the

inner cannula assembly in the primed (cocked) position;

[0023] Fig. 11 is an enlarged view of a portion of the section view of Fig. 10

showing the vacuum source with the chamber vacuum port closed by the cutting

cannula side wall;

[0024] Fig. 12 is a section view corresponding to the section of Fig. 7, showing the

slider body of the trigger slide assembly and the inner cannula assembly in a further

retracted, vacuum application position;
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[0025] Fig. 13 is an enlarged view of a portion of the section view of Fig. 12,

showing the vacuum source with the chamber vacuum port open and in fluid

communication with the vacuum side port of the cutting cannula side wall;

[0026] Fig. 14 is a section view corresponding to the section of Fig. 7, showing the

inner cannula assembly in the primed (cocked) position, and with the slider body of

the trigger slide assembly returned to the home position; and

[0027] Fig. 15 is an enlarged view of a portion of the section view of Fig. 14,

showing the slider body of the trigger slide assembly ready to deflect the cannula

latch mechanism downwardly for release upon a distal movement of the slider body

beyond its home position.

[0028] Corresponding reference characters indicate corresponding parts throughout

the several views. The exemplification set out herein illustrates an embodiment of the

invention and such exemplification is not to be construed as limiting the scope of the

invention in any manner.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Referring now to the drawings, and more particularly to Figs. 1-7, there is

shown a biopsy device 10 in accordance with an embodiment of the present invention.

Biopsy device 10 is configured as a single insertion single sample (SISS) biopsy

device, which is fully disposable.

[0030] As shown in Figs. 1-3, biopsy device 10 generally includes a housing 12, a

trigger slide assembly 14, a cannula assembly 16, and a vacuum source 18. In

describing biopsy device 10, for convenience, reference will be made to distal

direction Dl and proximal direction D2.
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[0031] Housing 12 includes a housing body 20 that defines a longitudinal axis 22.

Housing body 20 has a proximal end wall 24, a distal end wall 26, an upper surface

28, and an interior wall 30. Interior wall 30 is located between proximal end wall 24

and distal end wall 26. Interior wall 30 separates the housing body 20 into a proximal

chamber 32 and a distal chamber 34. A chamber cover 36 is removably attached to

housing body 20 to enclose proximal chamber 32.

[0032] Proximal end wall 24 has a pair of handle link openings 24-1, 24-2.

[0033] Referring also to Figs. 4 and 5, interior wall 30 has two piston link openings

30-1, 30-2, a piston latch opening 30-3, and a cannula latch opening 30-4.

[0034] As best shown in Fig. 3, upper surface 28 of the housing body 20 has an

elongate slide slot 38 that defines a first slide slot edge 38-1 and a second slide slot

edge 38-2. Second slide slot edge 38-2 is spaced apart from the first slide slot edge

38-1 in a direction perpendicular to the longitudinal axis 22.

[0035] Trigger slide assembly 14 is coupled to housing body 20 at elongate slide

slot 38. Trigger slide assembly 14 includes a slider body 40 having a pair of opposed

channels 40-1, 40-2 configured to respectively receive the first slide slot edge 38-1

and the second slide slot edge 38-2 of the elongate slide slot 38 of the housing body

20. Trigger slide assembly 14 is biased in the distal direction D l by a biasing spring

42.

[0036] Referring also to Figs. 7-10, 12 and 14, and using a proximal end 40-3 of

slider body 40 as a point of reference, slider body 40 has four positions, namely: a

home position 40-4, a first proximal position 40-5, a second proximal position 40-6,

and a distal-most position 40-7. The four positions of slider body 40 will be described

in more detail below.

740-PDF-13-16 WO



[0037] As best shown in Fig. 3, cannula assembly 16 includes a cannula support rod

44, an outer cannula assembly 46, and an inner cannula assembly 48.

[0038] Cannula support rod 44 is disposed in housing body 20 on and co-extensive

with the longitudinal axis 22. Cannula support rod 44 has a proximal end 44-1

connected to the interior wall 30 of the housing body 20. Cannula support rod 44

provides radial support along longitudinal axis 22 for the stationary outer cannula

assembly 46 as well as the movable inner cannula assembly 48.

[0039] Outer cannula assembly 46 has an end cap body 50 and an elongate outer

cannula 52 that extends along the longitudinal axis 22. End cap body 50 is connected

to housing body 20 at distal end wall 26 of the housing body 20. As such, outer

cannula 52 is stationary relative to housing body 20. Outer cannula 52 is coaxial with

cannula support rod 44, and is received over a portion of cannula support rod 44.

[0040] Outer cannula 52 has an end 52-1, a penetrating tip 52-2, and a side wall 52-

3 that extends between the end 52-1 and penetrating tip 52-2. The end 52-1 is affixed

to end cap body 50. Side wall 52-3 is configured to define a lumen 52-4 and has an

elongate side opening 52-5 that extends through side wall 52-3. Elongate side

opening 52-5 is thus in fluid communication with the lumen 52-4. Elongate side

opening 52-5 is configured to receive a tissue sample during a biopsy procedure.

[0041] Inner cannula assembly 48 includes an actuator body 54, a cannula support

rod seal 56, and an elongate cutting cannula 58.

[0042] Referring also to Fig. 7 in conjunction with Fig. 3, actuator body 54 has a

drive tab 54-1, a proximal latch mechanism 54-2, a cannula mount 54-3 and proximal

axial bore 54-4. Drive tab 54-1 is configured to engage slider body 40 of trigger slide

assembly 14 for longitudinal movement therewith, e.g., in the proximal direction D2.
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[0043] Referring also to Fig. 10, together, proximal latch mechanism 54-2 of

actuator body 54 and cannula latch opening 30-4 of interior wall 30 of housing body

20 form a snap featured detent. Proximal latch mechanism 54-2 is configured to pass

through the cannula latch opening 30-4 of interior wall 30 of housing body 20, to

thereby releasably latch the elongate cutting cannula 58 in a retracted (primed, or

sometimes referred to as cocked) position. More particularly, proximal latch

mechanism 54-2 is in the form of a cantilever arm 54-5 having at its free end a latch

head 54-6 configured to catch a portion of interior wall 30 (see also Fig. 5) adjacent

cannula latch opening 30-4 in proximal chamber 32 to releasably latch the elongate

cutting cannula 58 in the retracted (primed, or cocked) position.

[0044] Cutting cannula 58 is coaxial with cannula support rod 44 and outer cannula

52. More particularly, in the present embodiment, cutting cannula 58 is radially

interposed between cannula support rod 44 and outer cannula 52, with cutting cannula

58 being slidably received in the lumen 52-4 of outer cannula 52 and slidably

receiving cannula support rod 44.

[0045] As best shown in Fig. 3, cutting cannula 58 has an end portion 58-1, a distal

cutting edge 58-2, and a side wall 58-3 (see also Fig. 11) that extends between end

portion 58-1 and distal cutting edge 58-2. End portion 58-1 is affixed to the cannula

mount 54-3, with end portion 58-1 being in fluid communication with the proximal

axial bore 54-4 of actuator body 54.

[0046] Side wall 58-3 defines an inner lumen 58-4. Inner lumen 58-4 is slidably

received over the cannula support rod 44. Cannula support rod seal 56, in the form of

a rubber O-ring, is positioned within proximal axial bore 54-4 of the actuator body 54.

Cannula support rod 44 is received through the aperture of cannula support rod seal

740-PDF-13-16 WO



56, with cannula support rod seal 56 being radially interposed between actuator body

54 and cannula support rod 44. As such, cannula support rod seal 56 is configured to

be axially stationary within proximal axial bore 54-4 of actuator body 54, while being

axially movable along the cannula support rod 44 with actuator body 54.

[0047] Referring also to Figs. 12 and 13, cutting cannula 58 further includes a

vacuum side port 58-5 that extends through the side wall 58-3 at the end portion 58-1

and is in fluid communication with inner lumen 58-4. With cutting cannula 58

positioned in lumen 52-4 of outer cannula 52, vacuum side port 58-5 is further in fluid

communication with a distal portion of outer cannula 52 that includes elongate side

opening 52-5.

[0048] Referring again also to Figs. 3 and 7-9, a cannula drive spring 60, e.g., in the

form of a coil spring, is positioned in distal chamber 34 of housing body 20, between

interior wall 30 of housing body 20 and the actuator body 54 of the inner cannula

assembly 48. Referring also to Figs. 10, 12, and 14, cannula drive spring 60 is

configured to compress to store energy when the inner cannula assembly 48 is moved

in the proximal direction D2 to the retracted position, at which time latch head 54-6 of

proximal latch mechanism 54-2 passes through the cannula latch opening 30-4 of

interior wall 30 of housing body 20 to thereby releasably latch inner cannula assembly

48 (including elongate cutting cannula 58) in a retracted position. Likewise, cannula

drive spring 60 is configured to decompress to release the stored energy to propel the

inner cannula assembly 48 in a distal direction D l when proximal latch mechanism

54-2 is released from its latched state.

[0049] As best shown in Figs. 3 and 7-9, supplemental to vacuum source 18 is a

vacuum prime handle mechanism 62. Vacuum prime handle mechanism 62 is
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configured to prime, i.e., charge, vacuum source 18 with a supply of vacuum.

Vacuum prime handle mechanism 62 includes a handle base 64 and a pair of elongate

handle links 66, 68 that extend in the distal direction Dl from handle base 64. Handle

base 64 may include one or more perimetrical gripping ridges 64-1.

[0050] The pair of elongate handle links 66, 68 is positioned to pass through the

respective pair of handle link openings 24-1, 24-2 of the proximal end wall 24 and

into the proximal chamber 32. Each of the pair of elongate handle links 66, 68 has a

respective longitudinal slot 66-1, 68-1. Each of the pair of elongate handle links 66,

68 also is configured to pass through a respective link opening of the piston link

openings 30-1, 30-2 in the interior wall 30 of the housing body 20 to engage vacuum

source 18, as will be more fully described below.

[0051] Referring again to Figs. 3 and 6, vacuum source 18 includes a vacuum

chamber housing 70 having a chamber open end 72, a chamber end wall 74, and a

chamber side wall 76. Chamber side wall 76 has a perimeter 76-1 corresponding to

exterior surface 70-1 defining a U-shaped area in cross-section that extends

longitudinally between the chamber open end 72 and the chamber end wall 74 to

define a U-shaped volume 76-2. The U-shape construction of chamber side wall 76

facilitates the ability for inner cannula assembly 48 to be moveably tucked within the

same footprint as that of vacuum source 18, thereby efficiently utilizing space within

biopsy device 10.

[0052] Referring also to Figs. 8-13, chamber side wall 76 has a chamber vacuum

port 76-3. Referring particularly to Figs. 11 and 13, vacuum side port 58-5 of

elongate cutting cannula 58 is configured for selective fluid engagement with

chamber vacuum port 76-3 of vacuum chamber housing 70. Chamber vacuum port
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76-3 is configured as an elevated protrusion of the chamber side wall 76, with the

elevated protrusion having an aperture that extends through the elevated protrusion of

the chamber side wall 76 to the U-shaped volume 76-2. A vacuum chamber housing

seal 78, in the form of a rubber O-ring, is interposed in sealing engagement between

chamber vacuum port 76-3 of vacuum chamber housing 70 and elongate cutting

cannula 58. When chamber vacuum port 76-3 of vacuum chamber housing 70 and

vacuum side port 58-5 of elongate cutting cannula 58 are radially aligned, vacuum

chamber housing seal 78 is interposed in sealing engagement between chamber

vacuum port 76-3 of vacuum chamber housing 70 and vacuum side port 58-5 of

elongate cutting cannula 58 so as to facilitate the establishment of vacuum in inner

lumen 58-4 of cutting cannula 58.

[0053] Referring particularly to Figs. 3 and 6, chamber side wall 76 has a first U-

shaped wall section 76-4, a second U-shaped wall section 76-5, a first inverted U-

shaped wall section 76-6 and a second inverted U-shaped wall section 76-7. Second

U-shaped wall section 76-5 is smaller than the first U-shaped wall section 76-4 to

define an upper elongate recessed trough 80 at exterior surface 70-1 at an upper

portion of chamber side wall 76 of the vacuum chamber housing 70. Second U-

shaped wall section 76-5 is located between the first inverted U-shaped wall section

76-6 and the second inverted U-shaped wall section 76-7 around perimeter 76-1 of the

upper portion of chamber side wall 76.

[0054] As best shown in Figs. 3 and 6, elongated recessed trough 80 is configured

to receive inner cannula assembly 48, including actuator body 54 and cutting cannula

58. More particularly, actuator body 54 includes a lower curved surface that is

radially supported along the longitudinal extent of recessed trough 80, and cutting
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cannula 58 is received in elongated recessed trough 80 without contacting chamber

side wall 76. Referring again also to Figs. 10-13, chamber vacuum port 76-3 extends

outwardly from chamber side wall 76 from within elongate recessed trough 80 in a

direction toward cutting cannula 58.

[0055] Referring to Figs. 2, 3, 6, and 7, vacuum source 18 further includes a

vacuum plunger mechanism 82. Vacuum plunger mechanism 82 includes a U-shaped

piston 84 positioned in U-shaped volume 76-2. U-shaped piston 84 has a proximal

surface 84-1 and a distal surface 84-2. A chamber seal 85, in the form of a U-shaped

rubber O-ring, is configured for sealing engagement between an interior surface 76-8

of the chamber side wall 76 and the U-shaped piston 84.

[0056] Referring to Figs. 2 and 5-10, a piston latch mechanism 84-3 extends in the

proximal direction D2 from proximal surface 84-1, and is in the form of a cantilever

arm 84-4 having at its free end a latch head 84-5. Together, piston latch mechanism

84-3 of U-shaped piston 84 and piston latch opening 30-3 of interior wall 30 of

housing body 20 form a snap featured detent.

[0057] Referring particularly to Figs. 8 and 9, when U-shaped piston 84 is moved,

i.e., retracted, in the proximal direction D2 to prime vacuum source 18, vacuum is

accumulated in vacuum chamber housing 70 and thus vacuum chamber housing 70 is

considered to be primed. Piston latch mechanism 84-3 is configured to pass through

the piston latch opening 30-3 of interior wall 30 of housing body 20 to thereby

releasably latch U-shaped piston 84 in a retracted (primed) position. More

particularly, piston latch mechanism 84-3 latch head 84-5 is configured to catch a

portion of interior wall 30 adjacent piston latch opening 30-3 in proximal chamber 32

to releasably latch U-shaped piston 84 in the retracted (primed) position.
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[0058] Referring to Figs. 8-10, 12 and 14, when vacuum source 18 is primed,

vacuum chamber housing 70 in conjunction with U-shaped piston 84 define

approximately 20 cubic centimeters of vacuum storage, and with vacuum pressure at

full charge in the range of -5.0 psi to -6.0 psi (-34.4k Pa to -41.4k Pa).

[0059] Referring again to Fig. 3, vacuum source 18 is configured with a check valve

89 to allow vacuum to accumulate in vacuum chamber housing 70 on retraction of U-

shaped piston 84 in the proximal direction D2, but also to equalize pressure when U-

shaped piston 84 is released and moved in the distal direction Dl toward chamber end

wall 74 in preparation for a vacuum re-prime operation. Check valve 89 is configured

to facilitate fluid flow in only one direction, and may be, for example, in the form of a

ball/spring valve. As shown in Fig. 3, check valve 89 is located on chamber end wall

74 of vacuum chamber housing 70. Alternatively, it is contemplated that check valve

89 may be built into U-shaped piston 84.

[0060] Referring to Figs. 3, 5, 6, 8-10, 12 and 14, a pair of piston link rods 86, 88

extends proximally from proximal surface 84-1 of the U-shaped piston 84. Each of

the pair of piston link rods 86, 88 has a respective proximal end 86-1, 88-1 and a bore

86-2, 88-2 extending distally from the proximal end 86-1, 88-1. Each of the pair of

piston link rods 86, 88 is configured to pass through a respective piston link opening

30-1, 30-2 (see Figs. 4 and 5) in interior wall 30 of housing body 20 and into proximal

chamber 32 (see Figs. 8-10). Each of a pair of bias springs 90, 92 is respectively

received over the pair of elongate handle links 66, 68, and is positioned between the

proximal end wall 24 of the housing body 20 and a respective proximal end 86-1, 88-

1 of the pair of piston link rods 86, 88. A pair of joining features 86-3, 88-3, e.g.,

tabs, clips, pins, etc., may be affixed to, or integral with, a respective piston link rod
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of the pair of piston link rods 86, 88 of vacuum plunger mechanism 82 and is

configured to be slidably engaged within a respective longitudinal slot 66-1, 68-1 of a

respective elongate handle link 66, 68 of vacuum prime handle mechanism 62. In the

present embodiment, each of the pair of joining features 86-3, 88-3 is formed as a part

of a snap tab located on a respective piston link rod of the pair of piston link rods 86,

88 and is configured to engage a respective longitudinal slot 66-1, 68-1 of a respective

elongate handle link 66, 68 of vacuum prime handle mechanism 62. Alternatively, it

is contemplated that joining features 86-3, 88-3 maybe a separate fastener, e.g., a pin.

[0061] The operation of biopsy device 10 now will be described with primary

reference to Figs. 7-15, and with overall reference to Fig. 3.

[0062] Fig. 7 shows biopsy device 10 with all components in their respective home

position. More particularly, the home position 40-4 of slider body 40 is the position

to which slider body 40 will always return when no external force is applied to slider

body 40. Also, a home position 64-2 of handle base 64 of vacuum prime handle

mechanism 62 is the position where handle base 64 is immediately adjacent to the

proximal-most portion of housing body 20.

[0063] Referring to Fig. 8, to ready biopsy device 10 for performing a biopsy

procedure, vacuum source 18 is primed, i.e., vacuum is stored in vacuum chamber

housing 70. To prime vacuum source 18, the user pulls handle base 64 in the

proximal direction D2 to its proximal-most position 64-3, which in turn causes a

proximal retraction in the proximal direction D2 of vacuum plunger mechanism 82 to

a fully retracted (prime) position.

[0064] More particularly, a proximal movement of handle base 64 toward proximal-

most position 64-3 results in a proximal movement of the handle links 66, 68. Since
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handle links 66, 68 are slidably coupled to piston link rods 86, 88, the proximal

movement of handle links 66, 68 result in a proximal movement of vacuum plunger

mechanism 82 to the vacuum primed position, wherein when handle base 64 reaches

proximal-most position 64-3, piston latch mechanism 84-3 passes through the piston

latch opening 30-3 of interior wall 30 of housing body 20 and releasably latches U-

shaped piston 84 in a retracted (primed) position. Simultaneously, springs 90, 92 are

compressed.

[0065] Referring to Fig. 9, after priming vacuum source 18, handle base 64 is

moved in the distal direction D l to the proximal intermediate position 64-4. Because

handle links 66, 68 are fixedly attached to handle base 64, the movement of handle

base 64 also results in movement of handle links 66, 68. However, since handle links

66, 68 are slidably joined to piston link rods 86, 88 via longitudinal slot 66-1, 68-1,

and while U-shaped piston 84 is latched in a retracted (primed) position, handle links

66, 68 are free to move in the distal direction D l within piston link rods 86, 88 until

handle links 66, 68 are collapsed into piston link rods 86, 88 to a point of resistance.

The point of resistance may be defined, for example, by the length of longitudinal

slots 66-1, 68-1, or alternatively, when the distal end of handle links 66, 68 encounter

the proximal surface 84-1 of U-shaped piston 84 within piston link rods 86, 88.

[0066] Thus, with handle base 64 at proximal intermediate position 64-4, distal

movement of handle base 64 is restricted. However, if it is desired to re-prime and/or

de-prime vacuum source 18, the user may do so by firmly applying pressure (e.g., a

firm bump with the hand) in the distal direction D l to handle base 64 to overcome the

latch force of piston latch mechanism 84-3, and with springs 90, 92 decompressing,

U-shaped piston 84 is moved back to its home position (see Fig. 7).
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[0067] After priming vacuum source 18 (Fig. 9), biopsy device 10 is ready for

insertion of cannula assembly 16 into the tissue of the patient for positioning at the

biopsy site. In particular, cannula assembly 16 is inserted into the patient such that

elongate side opening 52-5 of outer cannula 52 is positioned adjacent the tissue to be

sampled at the biopsy site.

[0068] Referring to Figs. 10, 12 and 14, next slider body 40 of trigger slide

assembly 14 will be moved sequentially from home position 40-4 to first proximal

position 40-5 (Fig. 10), then to second proximal position 40-6 (Fig. 12), then back to

home position 40-4 (Fig. 9), and then to distal-most position 40-7 (see Fig. 14), to

effect a tissue sample capture sequence.

[0069] Again, home position 40-4 (see, e.g., Fig. 9) of slider body 40 is the position

to which slider body 40 will always return when no external force is applied to slider

body 40. Thus, if at any time slider body 40 is released by the user, either

intentionally or inadvertently, slider body 40 will always return to the home position

40-4 and the sequence can be resumed from home position 40-4.

[0070] Referring to Fig. 10, first proximal position 40-5 is the position of slider

body 40 where a prime (cocking) of inner cannula assembly 48, including cutting

cannula 58, occurs. As slider body 40 is moved in the proximal direction D2, slider

body 40 engages drive tab 54-1 of actuator body 54 of inner cannula assembly 48 to

which cutting cannula 58 is fixedly attached. Thus, a longitudinal movement of slider

body 40 in the proximal direction D2 will result in a corresponding movement is

proximal direction D2 of inner cannula assembly 48 having cutting cannula 58.

[0071] This proximal movement of the slider body to first proximal position 40-5

retracts the inner cannula assembly 48 a first distance to latch the proximal latch
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mechanism 54-2 of the elongate cutting cannula 58 in a retracted (primed, or cocked)

position and compresses the cannula drive spring 60. More particularly, proximal

latch mechanism 54-2 passes through the cannula latch opening 30-4 of interior wall

30 of housing body 20 to releasably latch the elongate cutting cannula 58 in the

retracted (primed, or cocked) position. In the primed (cocked) position, elongate

cutting cannula 58 has been retracted to open elongate side opening 52-5 of outer

cannula 52.

[0072] Referring also to Fig. 11, when slider body 40 of trigger slide assembly 14 is

in any position other than in the second proximal position 40-6, cutting cannula 58

will block chamber vacuum port 76-3 of vacuum chamber housing 70, and thus

prevent the supply of vacuum stored in vacuum chamber housing 70 from escaping.

[0073] Thus, referring now to Fig. 12, in order to apply vacuum to elongate side

opening 52-5 of outer cannula 52 during the biopsy procedure, slider body 40 is

moved to the second proximal position 40-6, which is spaced a distance more

proximal than first proximal position 40-5. Thus, the second proximal movement of

the slider body to second proximal position 40-6 retracts the inner cannula assembly

48 a second distance cumulative with the first proximal distance associated with first

proximal position 40-5, so as to radially align vacuum side port 58-5 of elongate

cutting cannula 58 with the chamber vacuum port 76-3 of the vacuum source 18 (see

Fig. 13) such that vacuum is transferred from vacuum chamber housing 70 of vacuum

source 18 to the inner lumen 58-4 of cutting cannula 58, and in turn to elongate side

opening 52-5 of outer cannula 52, so as to apply vacuum to the tissue adjacent

elongate side opening 52-5 so as to draw the tissue into elongate side opening 52-5

prior to releasing cutting cannula 58.
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[0074] The user will maintain slider body 40 of trigger slide assembly 14 at the

second proximal position 40-6 only so long as deemed necessary to establish the

vacuum at elongate side opening 52-5 of outer cannula 52 and draw the tissue to be

sampled into elongate side opening 52-5 of outer cannula 52. This time period may

be, for example, from 0.5 to 2 seconds, as determined by the practitioner. The user

will then release slider body 40, and biasing spring 42 will return slider body 40 to

home position 40-4.

[0075] Referring to Figs. 14 and 15, distal-most position 40-7 of slider body 40 is a

position distal to home position 40-4, and is the position where a firing (de-priming)

of inner cannula assembly 48, including cutting cannula 58, has occurred, i.e., to sever

a tissue sample received into elongate side opening 52-5 of outer cannula 52. As

shown in Figs. 14 and 15, slider body 40 includes a depression feature 40-8

configured such that when slider body 40 is moved distally from home position 40-4

toward distal-most position 40-7, depression feature 40-8 engages latch head 54-6 of

proximal latch mechanism 54-2 of inner cannula assembly 48 and forces latch head

54-6 of proximal latch mechanism 54-2 downwardly to release distal contact of latch

head 54-6 with interior wall 30 at cannula latch opening 30-4. As such, cannula drive

spring 60 is released (i.e., fired, or de-primed; see Fig. 7) from the compressed state to

propel inner cannula assembly 48, including cutting cannula 58, in the distal direction

Dl, such that distal cutting edge 58-2 of cutting cannula travels past elongate side

opening 52-5 of outer cannula 52 to sever a tissue sample previously received into

elongate side opening 52-5 of outer cannula 52 and capture the tissue sample within

cannula assembly 16.
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[0076] As this time, cannula assembly 16 of biopsy device 10 is removed from the

patient. The inner cannula assembly 48 having cutting cannula 58 is then retracted to

remove the captured tissue sample from elongate side opening 52-5 of outer cannula

52.

[0077] If a further sample from this same patient is desired, then the process

described above may be repeated.

[0078] Following acquisition of all desired samples from the patient, it is

recommended that biopsy device 10 be disposed of in its entirety in a safe manner.

[0079] While this invention has been described with respect to at least one

embodiment, those skilled in the art will recognize that the present invention may be

further modified within the spirit and scope of this disclosure. This application is

therefore intended to cover any variations, uses, or adaptations of the invention using

its general principles. Further, this application is intended to cover such departures

from the present disclosure as come within known or customary practice in the art to

which this invention pertains and which fall within the limits of the appended claims.

740-PDF-13-16 WO



WHAT IS CLAIMED IS:

1. A biopsy device, comprising:

a housing body defining a longitudinal axis;

a cannula assembly having a first elongate cannula having a first side wall

configured to define a first lumen and an elongate side opening that extends through

the first side wall, and a second elongate cannula coaxial with the first elongate

cannula, the second elongate cannula having a second side wall configured to define a

second lumen and a cutting edge, the second side wall having a vacuum side port in

fluid communication with the second lumen;

a vacuum source positioned in the housing body, the vacuum source having a

chamber side wall having a chamber vacuum port, the vacuum source having a seal

interposed in sealing engagement between the chamber vacuum port and the second

elongate cannula; and

a trigger slide assembly coupled to the housing body, and coupled to the

cannula assembly, and configured to move the second elongate cannula to align the

vacuum side port of the second elongate cannula with the chamber vacuum port of the

vacuum source to supply vacuum from the vacuum source to the second lumen of the

second elongate cannula.

2. The biopsy device of claim 1, wherein the vacuum source comprises a

vacuum chamber housing having a chamber open end, a chamber end wall, and the

chamber side wall, the chamber side wall having a perimeter defining a U-shaped area

in cross-section that extends longitudinally between the chamber open end and the

chamber end wall to define a U-shaped volume, wherein a portion of the chamber side
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wall defines an elongate recessed trough having a longitudinal extent, and wherein the

second elongate cannula is positioned within the elongate recessed trough without

contacting the chamber side wall.

3. The biopsy device of claim 2, comprising:

a vacuum plunger mechanism having a U-shaped piston that is positioned in

the U-shaped volume of the vacuum chamber housing; and

a chamber seal configured for sealing engagement between an interior surface

of the chamber side wall and the U-shaped piston.

4. The biopsy device of claim 3, wherein:

the housing body includes an interior wall having a piston latch opening; and

the vacuum plunger mechanism includes a piston latch mechanism that

extends from a proximal surface of the U-shaped piston, the piston latch mechanism

configured to pass through the piston latch opening of the interior wall and releasably

latch the U-shaped piston in a retracted position when the U-shaped piston is moved

in a proximal direction.

5. The biopsy device of claim 4, wherein:

the interior wall of the housing body has a pair of link openings; and

the U-shaped piston includes a pair of piston link rods that extend proximally

from the proximal surface of the U-shaped piston, each of the pair of piston link rods

having a proximal end and a bore extending distally from the proximal end, and the
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pair of piston link rods configured to pass through the corresponding pair of link

openings in the interior wall of the housing body, and further comprising:

a vacuum prime handle mechanism having a handle base and a pair of

elongate handle links that extend from the handle base, each of the pair of elongate

handle links having a longitudinal slot, the pair of elongate handle links being slidably

received into the bores of the pair of piston link rods; and

a pair of joining features configured to connect the pair of piston link rods

with the pair of elongate handle links in sliding engagement.

6. The biopsy device of claim 1, wherein the vacuum source comprises a

vacuum chamber housing having a chamber open end, a chamber end wall, and the

chamber side wall, the chamber side wall having a perimeter that defines an elongate

recessed trough having a longitudinal extent, and wherein the second elongate cannula

is positioned within the elongate recessed trough without contacting the chamber side

wall.

7. The biopsy device of claim 6, wherein the chamber vacuum port extends

outwardly from the chamber side wall from within the elongate recessed trough and in

a direction toward the second elongate cannula.

8. The biopsy device of claims 1, 2, 3, 4, 5, 6, or 7, wherein the second

elongate cannula is positioned within the first lumen of the first elongate cannula, the

first elongate cannula being stationary with respect to the housing body, and the

second elongate cannula being movable within the first lumen relative to the housing
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body, the second lumen of the second elongate cannula being in fluid communication

with the first lumen of the first elongate cannula.

9. The biopsy device of claims 1, 2, 3, 4, 5, 6, or 7, comprising a cannula

support rod affixed to the housing body, and being coaxial with the first elongate

cannula and the second elongate cannula, the cannula support rod being received in

the second lumen of the second elongate cannula.

10. A biopsy device, comprising:

a housing body defining a longitudinal axis;

a first cannula assembly having a first elongate cannula that extends along the

longitudinal axis, the first elongate cannula having a first side wall configured to

define a first lumen and having an elongate side opening that extends through the first

side wall;

a second cannula assembly including a second cannula body coupled to a

second elongate cannula that is slidably received in the first lumen of the first

elongate cannula,

the second cannula body having a drive tab and a proximal latch

mechanism configured to releasably latch the second elongate cannula in a

retracted position,

the second elongate cannula having a second side wall having a second

lumen, and having a vacuum side port that extends through the second side

wall and is in fluid communication with the second lumen, and
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a cannula drive spring configured to compress when the proximal latch

mechanism is moved to the retracted position and configured to decompress to propel

the second cannula assembly in a distal direction when the proximal latch mechanism

is released from the retracted position;

a vacuum source positioned in the housing body, the vacuum source

configured to store a vacuum, the vacuum source including a chamber side wall

defining a volume, the chamber side wall having a chamber vacuum port, and having

a vacuum seal interposed in sealing engagement between the chamber vacuum port

and the second elongate cannula; and

a trigger slide assembly having a slider body coupled to the housing body and

coupled to the drive tab of the second cannula body, and configured such that:

a first proximal movement of the slider body in a proximal direction

retracts the second cannula assembly a first distance to latch the proximal latch

mechanism of the second cannula assembly in the retracted position and

compress the cannula drive spring;

a second proximal movement of the slider body in the proximal

direction retracts the second cannula assembly a second distance cumulative

with the first distance to radially align the vacuum side port of the second

elongate cannula with the chamber vacuum port of the vacuum source to

supply vacuum from the vacuum source to the second lumen of the second

elongate cannula; and

a third movement of the slider body releases the proximal latch

mechanism such that the cannula drive spring decompresses to propel the
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second elongate cannula of the second cannula assembly in the distal

direction.

11. The biopsy device of claim 10, wherein the third movement of the slider

body is in the distal direction opposite the proximal direction.

12. The biopsy device of claims 10 or 11, wherein the chamber side wall

defines a U-shaped volume, wherein a portion of the chamber side wall defines an

elongate recessed trough having a longitudinal extent, and wherein the second

elongate cannula is positioned within the elongate recessed trough external to the

chamber side wall and without contacting the chamber side wall.

13. The biopsy device of claims 10 or 11, wherein the chamber side wall of

the vacuum source has a perimeter defining a U-shaped area in cross-section that

extends longitudinally to define a U-shaped volume, and comprising a vacuum

plunger mechanism having a U-shaped piston that is positioned in the U-shaped

volume, and a chamber seal configured for sealing engagement between an interior

surface of the chamber side wall and the U-shaped piston.

14. The biopsy device of claim 13, wherein:

the housing body includes an interior wall having a piston latch opening; and

the vacuum plunger mechanism includes a piston latch mechanism that

extends from a proximal surface of the U-shaped piston, the piston latch mechanism

configured to pass through the piston latch opening of the interior wall and releasably
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latch the U-shaped piston in a retracted position when the U-shaped piston is moved

in the proximal direction to the retracted position.

15. The biopsy device of claim 14, comprising:

a pair of piston link rods that extend proximally from the proximal surface of

the U-shaped piston, each of the pair of piston link rods having a proximal end and a

bore extending distally from the proximal end;

a vacuum prime handle mechanism having a handle base and a pair of

elongate handle links that extend from the handle base; and

a pair of joining features configured to connect the pair of piston link rods to

the pair of elongate handle links in sliding engagement.

16. The biopsy device of claims 10 or 11, wherein the chamber side wall has a

perimeter that defines an elongate recessed trough having a longitudinal extent, and

wherein the second elongate cannula is positioned within the elongate recessed trough

external to the chamber side wall and without contacting the chamber side wall.

17. The biopsy device of claim 16, wherein the chamber vacuum port extends

outwardly from the chamber side wall from within the elongate recessed trough and in

a direction toward the second elongate cannula.

18. The biopsy device of claim 17, wherein the first elongate cannula is

stationary with respect to the housing body, and the second elongate cannula is

movable within the first lumen relative to the housing body, the second lumen of the
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second elongate cannula being in fluid communication with the elongate side opening

of the first elongate cannula.

19. The biopsy device of claims 10 or 11, comprising a cannula support rod

affixed to the housing body, and being coaxial with the first elongate cannula and the

second elongate cannula, the cannula support rod being received in the second lumen

of the second elongate cannula.

20. The biopsy device of claims 10 or 11, wherein the chamber side wall has a

perimeter defining a U-shaped area in cross-section, and the chamber side wall

extends longitudinally between a chamber open end and a chamber end wall of the

vacuum source to define a U-shaped volume.

2 1. A biopsy device, comprising:

a housing body defining a longitudinal axis;

a cannula assembly having an actuator body and an elongate cannula affixed

to the actuator body,

the elongate cannula having a side wall defining a lumen, and having a

vacuum side port that extends through the side wall and in fluid

communication with the lumen;

the actuator body having a drive tab and a proximal latch mechanism,

the proximal latch mechanism configured to selectively engage the housing

body to releasably latch the cannula assembly in a retracted position;
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a cannula drive spring coupled between the housing body and the actuator

body, the cannula drive spring configured to be compressed when the proximal latch

mechanism is moved to the retracted position and configured to decompress to propel

the elongate cannula in a distal direction when the proximal latch mechanism is

released from the retracted position;

a vacuum source coupled to the housing body and configured to store a

vacuum, the vacuum source including a vacuum chamber housing having a chamber

open end, a chamber end wall, a chamber side wall extending between the chamber

open end and the chamber end wall, and a chamber vacuum port, the chamber side

wall having a perimeter defining a U-shaped area in cross-section that extends

longitudinally between the chamber open end and the chamber end wall to define a U-

shaped volume; and

a trigger slide assembly having a slider body operatively coupled to the drive

tab of the cannula assembly and to the vacuum source.

22. The biopsy device of claim 21, wherein a portion of the chamber side wall

defines an elongate recessed trough having a longitudinal extent, wherein the elongate

cannula is positioned within the elongate recessed trough without contacting the

chamber side wall.

23. The biopsy device of claims 2 1 or 22, comprising:

a vacuum plunger mechanism having a U-shaped piston that is positioned in

the U-shaped volume of the vacuum chamber housing; and
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a chamber seal configured for sealing engagement between an interior surface

of the chamber side wall and the U-shaped piston.

24. The biopsy device of claim 21, wherein the chamber side wall has a first

U-shaped wall section, a second U-shaped wall section, a first inverted U-shaped wall

section and a second inverted U-shaped wall section, the second U-shaped wall

section being smaller than the first U-shaped wall section to define an elongate

recessed trough at an exterior surface of the vacuum chamber housing, the chamber

vacuum port being positioned in the recessed trough, and the elongate cannula being

received in the elongated recessed trough without contacting the chamber side wall,

and further comprising a vacuum chamber housing seal interposed in sealing

engagement between the chamber vacuum port and the elongate cannula.

25. The biopsy device of claims 21, 22, or 24, wherein the chamber vacuum

port is configured as an elevated protrusion of the chamber side wall.

26. The biopsy device of claim 24, wherein the second-U-shaped wall section

is located between the first inverted U-shaped wall section chamber side wall and the

second inverted U-shaped wall section in a direction around the perimeter of the

chamber side wall.

27. The biopsy device of claims 21, 22, 24, or 26, wherein the slider body is

configured such that:
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a first proximal movement of the slider body retracts the cannula

assembly a first distance to latch the cannula assembly in the retracted position

and to compress the cannula drive spring;

a second proximal movement of the slider body retracts the cannula

assembly a second distance cumulative with the first distance to align the

vacuum side port of the elongate cannula with the chamber vacuum port of the

vacuum source to supply vacuum from the vacuum source to the second lumen

of the elongate cannula; and

a third movement of the slider body in a distal direction releases the

proximal latch mechanism such that the cannula drive spring decompresses to

propel the cannula assembly in the distal direction.

28. The biopsy device of claims 2 1 or 22, wherein the housing body

comprises a proximal end wall, a distal end wall, an upper surface, and an interior

wall located between the proximal end wall and the distal end wall, the interior wall

separating the housing body into a proximal chamber and a distal chamber, the

proximal chamber having a chamber cover, and the distal chamber configured to

mount the vacuum chamber housing, the interior wall having a cannula latch opening

for releasably receiving a portion of the proximal latch mechanism.

29. The biopsy device of claims 21, 22, 24, or 26, wherein:

the housing body comprises an upper surface having an elongate slide slot that

defines a first slide slot edge and a second slide slot edge spaced apart from the first

slide slot edge in a direction perpendicular to the longitudinal axis;
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the slider body comprises a pair of opposed channels configured to

respectively receive the first slide slot edge and the second slide slot edge of the

elongate slide slot of the housing body; and

further comprising a biasing spring connected between the slider body and the

housing body to bias the slider body to a home position.

30. The biopsy device of claims 21, 22, 24, or 26, wherein the housing body

comprises a proximal end wall, a distal end wall, and an interior wall located between

the proximal end wall and the distal end wall, the proximal end wall of the housing

body has a first pair of handle link openings, and the interior wall of the housing body

has a second pair of link openings, and further comprising:

a vacuum prime handle mechanism having a handle base and a pair of

elongate handle links that extend from the handle base, the pair of elongate handle

links positioned to pass through the first pair handle link openings of the proximal end

wall, pass through the proximal chamber, and pass though the second pair of link

openings of the interior wall; and

the vacuum source having plunger mechanism including:

a piston and a chamber seal configured for sealing engagement

between an interior surface of the chamber side wall and the piston; and

a pair of piston link rods that extend proximally from a proximal

surface of the piston, each of the pair of piston link rods having a proximal end

and a bore extending distally from the proximal end for receiving the pair of

elongate handle links, and the pair of piston link rods configured to pass
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through the corresponding pair of link openings in the interior wall of the

housing body and into the proximal chamber;

a pair of bias springs received over the pair of elongate handle links,

and each of the bias springs being positioned between the proximal end wall

of the housing body and a respective proximal end of the pair of piston link

rods; and

a pair of joining features configured to slidably connect the pair of

piston link rods with the pair of elongate handle links.

31. The biopsy device of claim 30, wherein the interior wall of the housing

body has a piston latch opening, and comprising a piston latch mechanism extending

from the piston, and configured to pass through the piston latch opening of the interior

wall to releasably latch the piston in a retracted position.

32. A biopsy device, comprising:

a housing body defining a longitudinal axis;

a cannula assembly having an actuator body and an elongate cannula affixed

to the actuator body,

the elongate cannula having a side wall defining a lumen, and having a

vacuum side port that extends through the side wall and in fluid

communication with the lumen;

the actuator body having a drive tab and a proximal latch mechanism,

the proximal latch mechanism configured to selectively engage the housing

body to releasably latch the cannula assembly in a retracted position;
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a cannula drive spring coupled between the housing body and the actuator

body, the cannula drive spring configured to be compressed when the proximal latch

mechanism is moved to the retracted position and configured to decompress to propel

the elongate cannula in a distal direction when the proximal latch mechanism is

released from the retracted position;

a vacuum source coupled to the housing body and configured to store a

vacuum, the vacuum source including a vacuum chamber housing having a chamber

side wall having a chamber vacuum port; and

a trigger slide assembly having a slider body slidably coupled to the housing

body, and operatively coupled to the drive tab of the actuator body of the cannula

assembly, the trigger slide assembly being configured such that:

a first proximal movement of the slider body retracts the cannula

assembly a first distance to latch the cannula assembly in the retracted position

and to compress the cannula drive spring;

a second proximal movement of the slider body retracts the cannula

assembly a second distance cumulative with the first distance to align the

vacuum side port of the elongate cannula with the chamber vacuum port of the

vacuum source to supply vacuum from the vacuum source to the second lumen

of the elongate cannula; and

a third movement of the slider body in a distal direction releases the

proximal latch mechanism such that the cannula drive spring decompresses to

propel the cannula assembly in the distal direction.
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33. The biopsy device of claim 32, wherein the housing body comprises a

proximal end wall, a distal end wall, an upper surface, and an interior wall located

between the proximal end wall and the distal end wall, the interior wall separating the

housing body into a proximal chamber and a distal chamber, the proximal chamber

having a chamber cover, and the distal chamber configured to mount the vacuum

chamber housing, the interior wall having a cannula latch opening for releasably

receiving a portion of the proximal latch mechanism.

34. The biopsy device of claims 32 or 33, wherein:

the housing body comprises an upper surface having an elongate slide slot that

defines a first slide slot edge and a second slide slot edge spaced apart from the first

slide slot edge in a direction perpendicular to the longitudinal axis;

the slider body comprises a pair of opposed channels configured to

respectively receive the first slide slot edge and the second slide slot edge of the

elongate slide slot of the housing body; and

further comprising a biasing spring connected between the slider body and the

housing body to bias the slider body to a home position.

35. The biopsy device of claim 32, wherein the housing body comprises a

proximal end wall, a distal end wall, and an interior wall located between the

proximal end wall and the distal end wall, the proximal end wall of the housing body

has a first pair of handle link openings, and the interior wall of the housing body has a

second pair of link openings, and further comprising:
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a vacuum prime handle mechanism having a handle base and a pair of

elongate handle links that extend from the handle base, the pair of elongate handle

links positioned to pass through the first pair handle link openings of the proximal end

wall, pass through the proximal chamber, and pass though the second pair of link

openings of the interior wall; and

the vacuum source having plunger mechanism including:

a piston and a chamber seal configured for sealing engagement

between an interior surface of the chamber side wall and the piston; and

a pair of piston link rods that extend proximally from a proximal

surface of the piston, each of the pair of piston link rods having a proximal end

and a bore extending distally from the proximal end configured to receive the

pair of elongate handle links, and the pair of piston link rods configured to

pass through the corresponding pair of link openings in the interior wall of the

housing body and into the proximal chamber;

a pair of bias springs received over the pair of elongate handle links,

and each of the bias springs being positioned between the proximal end wall

of the housing body and a respective proximal end of the pair of piston link

rods; and

a pair of joining features configured to slidably connect the pair of

piston link rods with the pair of elongate handle links.

36. The biopsy device of claims 33 or 35, wherein the interior wall of the

housing body has a piston latch opening, and comprising a piston latch mechanism
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extending from the piston, and configured to pass through the piston latch opening of

the interior wall to releasably latch the piston in a retracted position.

37. The biopsy device of claims 32, 33, or 35, wherein the vacuum chamber

housing has a chamber open end and a chamber end wall, and the chamber side wall

is interposed between the chamber open end and the chamber end wall, the chamber

side wall having a perimeter defining a U-shaped area in cross-section that extends

longitudinally between the chamber open end and the chamber end wall to define a U-

shaped volume, wherein a portion of the chamber side wall defines an elongate

recessed trough having a longitudinal extent, and wherein the elongate cannula is

positioned within the elongate recessed trough without contacting the chamber side

wall.

38. The biopsy device of claim 37, comprising a vacuum plunger mechanism

having a U-shaped piston that is positioned in the U-shaped volume of the vacuum

chamber housing, and a chamber seal configured for sealing engagement between an

interior surface of the chamber side wall and the U-shaped piston.

39. The biopsy device of claims 32, 33, or 35, wherein the chamber side wall

has a first U-shaped wall section, a second U-shaped wall section, a first inverted U-

shaped wall section and a second inverted U-shaped wall section, the second U-

shaped wall section being smaller than the first U-shaped wall section to define an

elongate recessed trough at an exterior surface of the vacuum chamber housing, the

chamber vacuum port being positioned in the recessed trough, and the elongate
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cannula being received in the elongated recessed trough without contacting the

chamber side wall, and further comprising a vacuum chamber housing seal interposed

in sealing engagement between the chamber vacuum port and the elongate cannula.

40. The biopsy device of claim 39, wherein the chamber vacuum port is

configured as an elevated protrusion of the chamber side wall.

41. The biopsy device of claim 39, wherein the second-U-shaped wall section

is located between the first inverted U-shaped wall section chamber side wall and the

second inverted U-shaped wall section in a direction around the perimeter of the

chamber side wall.
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A bi opsy devi ce, compri si ng: a housi ng body defi ni ng a
l ongi tudi nal axi s ; a cannul a assembly havi ng a f i rst el ongate
cannul a havi ng a f i rst si de wal l confi gured t o defi ne a
f i rst l umen and an el ongate si de openi ng that extends
through the f i rst si de wal l , and a second el ongate cannul a
coaxi al wi t h the f i rst el ongate cannul a , the second el ongate
cannul a havi ng a second si de wal l confi gured t o defi ne a
second l umen and a cutti ng edge, the second si de wal l havi ng
a vacuum si de port i n f l ui d communi cati on wi t h the second
l umen ; a vacuum source posi t i oned i n the housi ng body, the
vacuum source havi ng a chamber si de wal l havi ng a chamber
vacuum port, the vacuum source havi ng a seal i nterposed i n
seal i ng engagement between the chamber vacuum port and the
second el ongate cannul a ; anda tri gger sl i de assembly coupl ed
t o the housi ng body, and coupl ed t o the cannul a assembly,
and confi gured t o move the second el ongate cannul a t o al i gn
the vacuum si de port of the second el ongate cannul a wi t h the
chamber vacuum port of the vacuum source t o supply vacuum
from the vacuum source t o the second l umen of the second
el ongate cannul a .

2 . c l aims : 21-31

A bi opsy devi ce, compri si ng:a housi ng body defi ni ng a
l ongi tudi nal axi s ; a cannul a assembly havi ng an actuator body
and an el ongate cannul a affi xed t o the actuator body, the
el ongate cannul a havi ng a si de wal l defi ni ng a l umen , and
havi ng a vacuum si de port that extends through the si de wal l
and i n f l ui d communi cati on wi t h the l umen ; the actuator body
havi ng a dri ve tab and a proximal l atch mechani sm, the
proximal l atch mechani sm confi gured t o sel ecti vely engage
the housi ng body t o rel easably l atch the cannul a assembly i n
a retracted posi t i on ; a cannul a dri ve spri ng coupl ed between
the housi ng body and the actuator body, the cannul a dri ve
spri ng confi gured t o be compressed when the proximal l atch
mechani sm i s moved t o the retracted posi t i on and confi gured
t o decompress t o propel the el ongate cannul a i n a di stal
di recti on when the proximal l atch mechani sm i s rel eased from
the retracted posi t i on ; a vacuum source coupl ed t o the
housi ng body and confi gured t o store a vacuum, the vacuum
source i ncl udi ng a vacuum chamber housi ng havi ng a chamber
open end, a chamber end wal l , a chamber si de wal l extendi ng
between the chamber open end and the chamber end wal l , and a
chamber vacuum port, the chamber si de wal l havi ng a
perimeter defi ni ng a U-shaped area i n cross-secti on that
extends l ongi tudi nal l y between the chamber open end and the
chamber end wal l t o defi ne a U-shaped vol ume; anda tri gger
sl i de assembly havi ng a sl i der body operati vely coupl ed t o
the dri ve tab of the cannul a assembly and t o the vacuum
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source.

3 . c l aims : 32-41

A bi opsy devi ce, compri si ngra housi ng body defi ni ng a
l ongi tudi nal axi s ; a cannul a assembly havi ng an actuator body
and an el ongate cannul a affi xed t o the actuator body, the
el ongate cannul a havi ng a si de wal l defi ni ng a l umen , and
havi ng a vacuum si de port that extends through the si de wal l
and i n f l ui d communi cati on wi t h the l umen ; the actuator body
havi ng a dri ve tab and a proximal l atch mechani sm, the
proximal l atch mechani sm confi gured t o sel ecti vely engage
the housi ng body t o rel easably l atch the cannul a assembly i n
a retracted posi t i on ; a cannul a dri ve spri ng coupl ed between
the housi ng body and the actuator body, the cannul a dri ve
spri ng confi gured t o be compressed when the proximal l atch
mechani sm i s moved t o the retracted posi t i on and confi gured
t o decompress t o propel the el ongate cannul a i n a di stal
di recti on when the proximal l atch mechani sm i s rel eased from
the retracted posi t i on ; a vacuum source coupl ed t o the
housi ng body and confi gured t o store a vacuum, the vacuum
source i ncl udi ng a vacuum chamber housi ng havi ng a chamber
si de wal l havi ng a chamber vacuum port; and a tri gger sl i de
assembly havi ng a sl i der body sl i dably coupl ed t o the
housi ng body, and operati vely coupl ed t o the dri ve tab of
the actuator body of the cannul a assembly, the tri gger sl i de
assembly bei ng confi gured such that: a f i rst proximal
movement of the sl i der body retracts the cannul a assembly a
f i rst di stance t o l atch the cannul a assembly i n the
retracted posi t i on and t o compress the cannul a dri ve
spri ng;a second proximal movement of the sl i der body
retracts the cannul a assembly a second di stance cumul ati ve
wi t h the f i rst di stance t o al i gn the vacuum si de port of the
el ongate cannul a wi t h the chamber vacuum port of the vacuum
source t o supply vacuum from the vacuum source t o the second
l umen of the el ongate cannul a ; anda thi r d movement of the
sl i der body i n a di stal di recti on rel eases the proximal
l atch mechani sm such that the cannul a dri ve spri ng
decompresses t o propel the cannul a assembly i n the di stal
di recti on .
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