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(57) ABSTRACT 

A biopsy System includes various features. A tissue sample 
holder kit of the system comprises a rotatable member with 
chambers configured to receive tissue receiving features of a 
tissue sample tray. A biopsy device of the system includes 
user input features and user feedback features disposed on a 
body. A user interface of the system includes a graphical 
representation of a tissues ample holder. A biopsy site marker 
applier of the system includes markings associated with dif 
ferent biopsy device configurations. The biopsy System may 
undergo a multi-step initialization process. In operation, the 
biopsy system may execute pneumatic control algorithms 
including the use of vacuum, Saline, and atmospheric air. 
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BOPSY SYSTEM 

PRIORITY 

0001. This application claims priority to U.S. Provisional 
Patent App. No. 61/682.418, entitled “Biopsy System with 
Graphical User Interface.” filed Aug. 13, 2012, the disclosure 
of which is incorporated by reference herein. 
0002 This application also claims priority to U.S. Provi 
sional Patent App. No. 61/727,889, entitled “Biopsy System 
with Graphical User Interface.” filed Nov. 19, 2012, the dis 
closure of which is incorporated by reference herein. 
0003. This application also claims priority to U.S. Provi 
sional Patent App. No. 61/771.212, entitled “Biopsy System 
with Graphical User Interface.” filed Mar. 1, 2013, the disclo 
sure of which is incorporated by reference herein. 
0004. This application is also a continuation-in-part of 
U.S. patent application Ser. No. 1 1/942,807, entitled “Presen 
tation of Biopsy Sample by Biopsy Device.” filed Nov. 20. 
2007, published as U.S. Pat. Pub. No. 2008/0214955 on Sep. 
4, 2008, the disclosure of which is incorporated by reference 
herein. U.S. patent application Ser. No. 1 1/942,807 claims 
priority to U.S. Provisional Patent App. No. 60/874,792, 
entitled “Biopsy Sample Storage.” filed Dec. 13, 2006, the 
disclosure of which is incorporated by reference herein. U.S. 
patent application Ser. No. 1 1/942,807 also claims priority to 
U.S. Provisional Patent App. No. 60/869,736, entitled 
“Biopsy System.” filed Dec. 13, 2006, the disclosure of which 
is incorporated by reference herein. 
0005. This application is also a continuation-in-part of 
U.S. patent application Ser. No. 12/337,911, entitled “Biopsy 
Device with Discrete Tissue Chambers, filed Dec. 18, 2008, 
published as U.S. Pat. Pub. No. 2010/0160824 on Jun. 24, 
2010, the disclosure of which is incorporated by reference 
herein. 
0006. This application is also a continuation-in-part of 
U.S. patent application Ser. No. 13/099.497, entitled “Biopsy 
Device with Manifold Alignment Feature and Tissue Sensor.” 
filed May 3, 2011, published as U.S. Pat. Pub. No. 2012/ 
0283563, the disclosure of which is incorporated by reference 
herein. 
0007. This application is also a continuation-in-part of 
U.S. patent application Ser. No. 13/483.235, entitled “Control 
for Biopsy Device filed May 30, 2012, the disclosure of 
which is incorporated by reference herein. 

BACKGROUND 

0008 Biopsy samples have been obtained in a variety of 
ways in various medical procedures using a variety of 
devices. Biopsy devices may be used under Stereotactic guid 
ance, ultrasound guidance, MRI guidance, PEM guidance, 
BSGI guidance, or otherwise. For instance, some biopsy 
devices may be fully operable by a user using a single hand, 
and with a single insertion, to capture one or more biopsy 
samples from a patient. In addition, some biopsy devices may 
be tethered to a vacuum module and/or control module. Such 
as for communication of fluids (e.g., pressurized air, Saline, 
atmospheric air, Vacuum, etc.), for communication of power, 
and/or for communication of commands and the like. Other 
biopsy devices may be fully or at least partially operable 
without being tethered or otherwise connected with another 
device. 
0009 Merely exemplary biopsy devices and biopsy sys 
tem components are disclosed in U.S. Pat. No. 5,526,822, 

Feb. 6, 2014 

entitled “Method and Apparatus for Automated Biopsy and 
Collection of SoftTissue, issued Jun. 18, 1996; U.S. Pat. No. 
5,928,164, entitled Apparatus for Automated Biopsy and 
Collection of Soft Tissue issued Jul. 27, 1999; U.S. Pat. No. 
6,017,316, entitled “Vacuum Control System and Method for 
Automated Biopsy Device issued Jan. 25, 2000; U.S. Pat. 
No. 6,086,544, entitled “Control Apparatus for an Automated 
Surgical Biopsy Device,” issued Jul. 11, 2000; U.S. Pat. No. 
6,162,187, entitled “Fluid Collection Apparatus for a Surgical 
Device, issued Dec. 19, 2000; U.S. Pat. No. 6,432,065, 
entitled “Method for Using a Surgical Biopsy System with 
Remote Control for Selecting an Operational Mode” issued 
Aug. 13, 2002; U.S. Pat. No. 6,626,849, entitled “MRI Com 
patible Surgical Biopsy Device.’ issued Sep. 11, 2003: U.S. 
Pat. No. 6,752,768, entitled “Surgical Biopsy System with 
Remote Control for Selecting an Operational Mode” issued 
Jun. 22, 2004; U.S. Pat. No. 7,442,171, entitled “Remote 
Thumb wheel for a Surgical Biopsy Device issued Oct. 8, 
2008; U.S. Pat. No. 7,648,466, entitled “Manually Rotatable 
Piercer issued Jan. 19, 2010; U.S. Pat. No. 7,837,632, 
entitled “Biopsy Device Tissue Port Adjustment,” issued Nov. 
23, 2010; U.S. Pat. No. 7,854,706, entitled “Clutch and Valv 
ing System for Tetherless Biopsy Device.’ issued Dec. 1, 
2010; U.S. Pat. No. 7,914,464, entitled “Surgical Biopsy 
System with Remote Control for Selecting an Operational 
Mode, issued Mar. 29, 2011; U.S. Pat. No. 7,938,786, 
entitled “Vacuum Timing Algorithm for Biopsy Device.” 
issued May 10, 2011; U.S. Pat. No. 8,083,687, entitled “Tis 
Sue Biopsy Device with Rotatably Linked Thumbwheel and 
Tissue Sample Holder issued Dec. 21, 2011; and U.S. Pat. 
No. 8,118,755, entitled “Biopsy Sample Storage,” issued Feb. 
21, 2012. The disclosure of each of the above-cited U.S. 
patents is incorporated by reference herein. 
0010 Additional exemplary biopsy devices and biopsy 
system components are disclosed in U.S. Pat. Pub. No. 2006/ 
0074345, entitled “Biopsy Apparatus and Method.” pub 
lished Apr. 6, 2006: U.S. Pat. Pub. No. 2008/0146962, 
entitled “Biopsy System with Vacuum Control Module.” pub 
lished Jun. 19, 2008; U.S. Pat. Pub. No. 2008/0214955, 
entitled “Presentation of Biopsy Sample by Biopsy Device.” 
published Sep. 4, 2008; U.S. Pat. Pub. No. 2008/0221480, 
entitled “Biopsy Sample Storage.” published Sep. 11, 2008: 
U.S. Pat. Pub. No. 2009/0131821, entitled “Graphical User 
Interface For Biopsy System Control Module.” published 
May 21, 2009; U.S. Pat. Pub. No. 2009/0131820, entitled 
“Icon-Based User Interface on Biopsy System Control Mod 
ule” published May 21, 2009: U.S. Pat. Pub. No. 2010/ 
0113973, entitled “Biopsy Device with Rotatable Tissue 
Sample Holder.” published May 6, 2010; U.S. Pat. Pub. No. 
2010/0152610, entitled “Hand Actuated Tetherless Biopsy 
Device with Pistol Grip,” published Jun. 17, 2010; U.S. Pat. 
Pub. No. 2010/0160819, entitled “Biopsy Device with Cen 
tral Thumbwheel.” published Jun. 24, 2010; U.S. Pat. Pub. 
No. 2010/0160824, entitled “Biopsy Device with Discrete 
Tissue Chambers,” published Jun. 24, 2010; U.S. Pat. Pub. 
No. 2010/0317997, entitled “Tetherless Biopsy Device with 
Reusable Portion.” published Dec. 16, 2010; U.S. Pat. Pub. 
No. 2012/0109007, entitled “Handheld Biopsy Device with 
Needle Firing” published May 3, 2012; U.S. Non-Provi 
sional patent application Ser. No. 13/086,567, entitled 
“Biopsy Device with Motorized Needle Firing.” filed Apr. 14, 
2011; U.S. Non-Provisional patent application Ser. No. 
13/150,950, entitled “Needle Assembly and Blade Assembly 
for Biopsy Device.” filed Jun. 1, 2011; U.S. Non-Provisional 
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patent application Ser. No. 13/205,189, entitled 'Access 
Chamber and Markers for Biopsy Device.” filed Aug. 8, 2011; 
U.S. Non-Provisional patent application Ser. No. 13/218,656, 
entitled “Biopsy Device Tissue Sample Holder with Bulk 
Chamber and Pathology Chamber filed Aug. 26, 2011; U.S. 
Provisional Patent App. No. 61/566,793, entitled “Biopsy 
Device With Slide-In Probe, filed Dec. 5, 2011; and U.S. 
Non-Provisional patent application Ser. No. 13/483.235, 
entitled “Control for Biopsy Device.” filed May 30, 2012. The 
disclosure of each of the above-cited U.S. patent application 
Publications, U.S. Non-Provisional patent applications, and 
U.S. Provisional patent applications is incorporated by refer 
ence herein. 

0011. In some settings, it may be desirable to mark the 
location of a biopsy site for future reference. For instance, one 
or more markers may be deposited at a biopsy site before, 
during, or after a tissue sample is taken from the biopsy site. 
Exemplary marker deployment tools include the MAMMO 
MARKTM, MICROMARKR, and CORMARKTM brand 
devices from Devicor Medical Products, Inc. of Cincinnati, 
Ohio. Further exemplary devices and methods for marking a 
biopsy site are disclosed in U.S. Pub. No. 2009/0209854, 
entitled “Biopsy Method,” published Aug. 20, 2009: U.S. 
Pub. No. 2009/0270725, entitled “Devices Useful in Imag 
ing, published Oct. 29, 2009; U.S. Pub. No. 2010/0049084, 
entitled “Biopsy Marker Delivery Device.” published Feb. 25, 
2010; U.S. Pub. No. 2011/007 1423, entitled “Flexible Biopsy 
Marker Delivery Device.” published Mar. 24, 2011; U.S. Pub. 
No. 2011/007 1424, entitled “Biopsy Marker Delivery 
Device.” published Mar. 24, 2011; U.S. Pub. No. 2011/ 
0071391, entitled “Biopsy Marker Delivery Device with 
Positioning Component published Mar. 24, 2011; U.S. Pat. 
No. 6.228,055, entitled “Devices for Marking and Defining 
Particular Locations in Body Tissue issued May 8, 2001; 
U.S. Pat. No. 6,371,904, entitled “Subcutaneous Cavity 
Marking Device and Method.” issued Apr. 16, 2002; U.S. Pat. 
No. 6,993,375, entitled “Tissue Site Markers for In Vivo 
Imaging,” issued Jan. 31, 2006: U.S. Pat. No. 6,996,433, 
entitled “Imageable Biopsy Site Marker” issued Feb. 7, 2006: 
U.S. Pat. No. 7,044.957, entitled “Devices for Defining and 
Marking Tissue,” issued May 16, 2006: U.S. Pat. No. 7,047, 
063, entitled “Tissue Site Markers for In Vivo Imaging.” 
issued May 16, 2006: U.S. Pat. No. 7,229,417, entitled 
“Methods for Marking a Biopsy Site issued Jun. 12, 2007; 
and U.S. Pat. No. 7,465,279, entitled “Marker Device and 
Method of Deploying a Cavity Marker Using a Surgical 
Biopsy Device.’ issued Dec. 16, 2008. The disclosure of each 
of the above-cited U.S. patents and U.S. patent application 
Publications is incorporated by reference herein. 
0012 While several systems and methods have been made 
and used for obtaining a biopsy sample, it is believed that no 
one prior to the inventor has made or used the invention 
described in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 While the specification concludes with claims 
which particularly point out and distinctly claim this technol 
ogy, it is believed this technology will be better understood 
from the following description of certain examples taken in 
conjunction with the accompanying drawings, in which like 
reference numerals identify the same elements and in which: 
0014 FIG. 1 depicts a schematic view of an exemplary 
biopsy System; 

Feb. 6, 2014 

0015 FIG. 2 depicts a perspective view of an exemplary 
biopsy device of the biopsy system of FIG. 1, including an 
exemplary probe coupled with an exemplary holster, 
0016 FIG. 3 depicts a perspective view of the biopsy 
device of FIG. 2, with the probe decoupled from the holster; 
(0017 FIG. 4 depicts a perspective view of the probe of the 
biopsy device of FIG. 2; 
(0018 FIG.5 depicts an exploded view of the probe of FIG. 
4. 
0019 FIG. 6 depicts a cross-sectional view of a needle 
assembly of the probe of FIG. 4; 
0020 FIG.7 depicts a partial top plan view of components 
of the probe of FIG. 4, with a top housing piece removed; 
0021 FIG. 8 depicts a side cross-sectional view of the 
components of FIG. 7, taken along line 8-8 of FIG. 7: 
0022 FIG.9 depicts a perspective view of a tissue sample 
holder assembly of the probe of FIG. 4; 
(0023 FIG. 10 depicts an exploded view of the tissue 
sample holder assembly of FIG.9; 
0024 FIG. 11 depicts a side cross-sectional view of the 
tissue sample holder assembly of FIG.9, with a tissue sample 
chamber aligned with the cutter; 
0025 FIG. 12 depicts an exploded view of components of 
rotatable components of the tissue sample holder assembly of 
FIG.9 
0026 FIG. 13 depicts a perspective view of a rotatable 
manifold of the tissue sample holder assembly of FIG. 9; 
0027 FIG. 14 depicts a cross-sectional view of the mani 
fold of FIG. 13, taken along line 14-14 of FIG. 13: 
0028 FIG. 15 depicts a perspective view of an tissue 
sample tray of the tissue sample holder assembly of FIG.9; 
(0029 FIG. 16 depicts a top plan view of the tray of FIG. 
15: 
0030 FIG. 17 depicts a cross-sectional view of the tray of 
FIG. 15, taken along line 17-17 of FIG. 16: 
0031 FIG. 18 depicts a top plan view of an exemplary 
alternative tissue sample tray: 
0032 FIG. 19 depicts a cross-sectional view of the tray of 
FIG. 18, taken along line 19-19 of FIG. 18; 
0033 FIG. 20 depicts a side cross-sectional view of the 
tissue sample holder assembly of FIG.9, with a plug aligned 
with the cutter; 
0034 FIG. 21 depicts a perspective view of a component 
of the probe of FIG. 4 including a parking pawl; 
0035 FIG. 22A depicts a basic block schematic view of 
exemplary components of the holster of the biopsy device of 
FIG. 2: 
0036 FIG.22B depicts a detailed block schematic view of 
exemplary components of the holster of the biopsy device of 
FIG. 2: 
0037 FIG. 23 depicts a perspective view of the holster of 
the biopsy device of FIG. 2; 
0038 FIG. 24 depicts another perspective view of the hol 
ster of FIG. 23; 
0039 FIG. 25A depicts a side elevational view of the 
holster of FIG. 23 with the needle in a proximal position; 
0040 FIG. 25B depicts a side elevational view of the hol 
ster of FIG. 23 with the needle in a distal position; 
0041 FIG. 26 depicts a side elevational view of the holster 
of FIG. 23, showing user interface features in various states: 
0042 FIG. 27A depicts a basic block schematic view of 
exemplary components of the vacuum control module of the 
biopsy system of FIG. 1; 
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0043 FIG.27B depicts a detailed block schematic view of 
exemplary components of the vacuum control module of the 
biopsy system of FIG. 1; 
0044 FIGS. 28A-28B together depict a block schematic 
view of an exemplary controller architecture for the vacuum 
control module of FIG. 27: 
0045 FIG. 29 depicts a perspective view of an exemplary 
form taken by the vacuum control module of FIG. 27: 
0046 FIG. 30 depicts another perspective view of the 
vacuum control module of FIG. 29. 
0047 FIG. 31 depicts a perspective view of an exemplary 
valve assembly and tube set of the biopsy system of FIG. 1; 
0048 FIG. 32 depicts another perspective view of the 
valve assembly and tube set of FIG. 31; 
0049 FIG. 33A depicts an exemplary first user interface 
screen for display on the vacuum control module of FIG. 27: 
0050 FIG. 33B depicts an exemplary second user inter 
face screen for display on the vacuum control module of FIG. 
27; 
0051 FIG.33C depicts an exemplary third user interface 
screen for display on the vacuum control module of FIG. 27: 
0052 FIG.33D depicts an exemplary fourth user interface 
screen for display on the vacuum control module of FIG. 27: 
0053 FIG.33E depicts an exemplary fifth user interface 
screen for display on the vacuum control module of FIG. 27: 
0054 FIG. 33F depicts an exemplary sixth user interface 
screen for display on the vacuum control module of FIG. 27: 
0055 FIG.33G depicts an exemplary seventh user inter 
face screen for display on the vacuum control module of FIG. 
27; 
0056 FIG.33H depicts an exemplary eighth user interface 
screen for display on the vacuum control module of FIG. 27: 
0057 FIG.33I depicts an exemplary ninth user interface 
screen for display on the vacuum control module of FIG. 27: 
0058 FIG.33J depicts an exemplary tenth user interface 
screen for display on the vacuum control module of FIG. 27: 
0059 FIG. 34A depicts an exemplary graphical represen 
tation for a tissue sample holder control region for display on 
the user interface screen of FIG. 33A in an initial state; 
0060 FIG. 34B depicts the graphical representation of 
FIG. 34A in a second state; 
0061 FIG. 34C depicts the graphical representation of 
FIG. 34A in a third state; 
0062 FIG. 34D depicts the graphical representation of 
FIG. 34A in a fourth state; 
0063 FIG. 34E depicts the graphical representation of 
FIG. 34A in a fifth state; 
0064 FIG. 34F depicts the graphical representation of 
FIG. 34A in a sixth state; 
0065 FIG. 34G depicts the graphical representation of 
FIG. 34A in a seventh state; 
0066 FIG. 34H depicts the graphical representation of 
FIG. 34A in an eighth state; 
0067 FIG. 35A depicts a perspective view of an exem 
plary cart that may be used to Support the vacuum control 
module of FIG. 27: 
0068 FIG. 35B depicts another perspective view of the 
cart of FIG. 35A; 
0069 FIG. 36 depicts a perspective view of an exemplary 
remote control that may be coupled with the vacuum control 
module of FIG. 27: 
0070 FIG. 37 depicts a perspective view of an exemplary 
footswitch that may be coupled with the vacuum control 
module of FIG. 27: 
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(0071 FIGS. 38A-38B together depict a flow chart show 
ing general steps carried out during an exemplary initializa 
tion sequence carried out in the biopsy system of FIG. 1; 
(0072 FIGS. 39A-39B together depict a flow chart show 
ing steps carried out during an exemplary arming initializa 
tion sequence, which is carried out as part of the sequence 
depicted in FIGS. 38A-38B; 
0073 FIG. 40 depicts a flow chart showing general steps 
carried out during a combined cutter and tissue sample man 
agement system initialization sequence, which is carried out 
as part of the sequence depicted in FIGS. 38A-38B; 
(0074 FIGS. 41A-41B together depict a flow chart show 
ing steps carried out during an exemplary cutter initialization 
sequence, which is carried out as part of the sequence of FIG. 
40, which is further carried out as part of the sequence 
depicted in FIGS. 38A-38B; 
(0075 FIGS. 42A-42B together depict a flow chart show 
ing steps carried out during an exemplary tissue sample man 
agement system initialization sequence, which is carried out 
as part of the sequence of FIG. 40, which is further carried out 
as part of the sequence depicted in FIGS. 38A-38B; 
(0076 FIGS. 43A-43B together depict a flow chart show 
ing steps carried out during an exemplary vacuum initializa 
tion sequence, which is carried out as part of the sequence 
depicted in FIGS. 38A-38B; 
0077 FIG. 44 depicts a flow chart showing steps carried 
out during an exemplary Saline priming sequence, which is 
carried out as part of the sequence depicted in FIGS. 38A 
38B; 
0078 FIG. 45 depicts a flow chart showing steps carried 
out during an exemplary tissue sampling sequence; 
007.9 FIG. 46 depicts a graph showing various exemplary 
pneumatic states within the biopsy system of FIG. 1 during 
the tissue sampling sequence of FIG. 45: 
0080 FIG. 47 depicts a graph showing various exemplary 
pneumatic states within the biopsy system of FIG.1 during an 
exemplary probe clearing cycle; 
I0081 FIG. 48 depicts a flow chart showing steps carried 
out during an exemplary tissue sample presentation 
Sequence; 
I0082 FIG. 49 depicts a perspective view of an exemplary 
biopsy site marker applier, 
I0083 FIG. 50 depicts a perspective view of the distal end 
of the marker applier of FIG. 49; 
I0084 FIG. 51 depicts a side elevational view of the proxi 
mal end of the marker applier of FIG. 49, showing insertion 
depth indicia; and 
I0085 FIG. 52 depicts a graph showing various exemplary 
pneumatic states within the biopsy system of FIG.1 during an 
exemplary marker applier cycle. 
I0086. The drawings are not intended to be limiting in any 
way, and it is contemplated that various embodiments of the 
technology may be carried out in a variety of other ways, 
including those not necessarily depicted in the drawings. The 
accompanying drawings incorporated in and forming apart of 
the specification illustrate several aspects of the present tech 
nology, and together with the description serve to explain the 
principles of the technology; it being understood, however, 
that this technology is not limited to the precise arrangements 
shown. 

DETAILED DESCRIPTION 

I0087. The following description of certain examples of the 
technology should not be used to limit its scope. Other 
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examples, features, aspects, embodiments, and advantages of 
the technology will become apparent to those skilled in the art 
from the following description, which is by way of illustra 
tion, one of the best modes contemplated for carrying out the 
technology. As will be realized, the technology described 
herein is capable of other different and obvious aspects, all 
without departing from the technology. Accordingly, the 
drawings and descriptions should be regarded as illustrative 
in nature and not restrictive. 

I. OVERVIEW OF EXEMPLARY BIOPSY 
SYSTEM 

0088 FIG.1 depicts an exemplary biopsy system (2) com 
prising a biopsy device (10) and a vacuum control module 
(400). Biopsy device (10) of this example comprises a probe 
(100) and a holster (200). A needle (110) extends distally 
from probe (100), and is inserted into a patient's tissue to 
obtain tissue samples as will be described in greater detail 
below. These tissue samples are deposited in a tissue sample 
holder (300) at the proximal end of probe (100), as will also be 
described in greater detail below. It should also be understood 
that the use of the term "holster herein should not be read as 
requiring any portion of probe (100) to be inserted into any 
portion of holster (200). In the present example, holster (200) 
includes a set of prongs (208) that are received by the chassis 
(106) of probe (100) to releasably secure probe (100) to 
holster (200). In particular, probe (100) is first positioned on 
top of holster (200), just proximal to its final position relative 
to holster (200); then probe (100) is slid distally to fully 
engage prongs (208). Probe (100) also includes a set of resil 
ient tabs (104) that may be pressed inwardly to disengage 
prongs (208). Such that a user may simultaneously depress 
both tabs (104) then pull probe (100) rearwardly and away 
from holster (200) to decouple probe (100) from holster 
(200). Of course, a variety of other types of structures, com 
ponents, features, etc. (e.g., bayonet mounts, latches, clamps, 
clips, Snap fittings, etc.) may be used to provide removable 
coupling of probe (100) and holster (200). Furthermore, in 
some biopsy devices (10), probe (100) and holster (200) may 
be of unitary or integral construction, Such that the two com 
ponents cannot be separated. By way of example only, in 
versions where probe (100) and holster (200) are provided as 
separable components, probe (100) may be provided as a 
disposable component, while holster (200) may be provided 
as a reusable component. Still other suitable structural and 
functional relationships between probe (100) and holster 
(200) will be apparent to those of ordinary skill in the art in 
view of the teachings herein. 
0089. Some variations of biopsy device (10) may include 
one or more sensors (not shown), in probe (100) and/or in 
holster (200), that is/are configured to detect when probe 
(100) is coupled with holster (200). Such sensors or other 
features may further be configured to permit only certain 
types of probes (100) and holsters (200) to be coupled 
together. In addition or in the alternative, Such sensors may be 
configured to disable one or more functions of probes (100) 
and/or holsters (200) until a suitable probe (100) and holster 
(200) are coupled together. In one merely illustrative 
example, probe (100) includes a magnet (not shown) that is 
detected by a hall effect sensor (not shown) or some other type 
of sensor in holster (200) when probe (100) is coupled with 
holster (200). As yet another merely illustrative example, 
coupling of probe (100) with holster (200) may be detected 
using physical contact between conductive Surfaces or elec 
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trodes, using RFID technology, and/or in numerous other 
ways as will be apparent to those of ordinary skill in the art in 
view of the teachings herein. Of course, such sensors and 
features may be varied or omitted as desired. 
0090. As will be described in greater detail below, vacuum 
control module (400) is coupled with probe (100) via a valve 
assembly (500), which is operable to selectively provide 
vacuum, saline, atmospheric air, and venting to probe (100). 
Vacuum control module (400) is coupled with holster (200) 
via a cable (90), which is operable to communicate electrical 
power to holster (200) and is further operable to communicate 
signals such as data and commands, etc., in a bi-directional 
fashion between holster (200) and vacuum control module 
(400). These components all cooperate to enable biopsy 
device (10) to acquire numerous tissue samples from a 
patient, such as from the patient’s breast or other part of the 
patients anatomy. 
0091 Biopsy device (10) of the present example is con 
figured to mount to a table or fixture, and be used under 
Stereotactic guidance. Of course, biopsy device (10) may 
instead be used under ultrasound guidance, MRI guidance, 
PEM guidance, BSGI guidance, or otherwise. It should also 
be understood that biopsy device (10) may be sized and 
configured such that biopsy device (10) may be operated by a 
single hand of a user. In particular, a user may grasp biopsy 
device (10), insert needle (110) into a patient’s breast, and 
collect one or a plurality of tissue samples from within the 
patient's breast, all with just using a single hand. Alterna 
tively, a user may graspbiopsy device (10) with more than one 
hand and/or with any desired assistance. In some settings, the 
user may capture a plurality of tissue samples with just a 
single insertion of needle (110) into the patient’s breast. Such 
tissue samples may be pneumatically deposited in tissue 
sample holder (300), and later retrieved from tissue sample 
holder (300) for analysis. While examples described herein 
often refer to the acquisition of biopsy samples from a 
patient’s breast, it should be understood that biopsy device 
(10) may be used in a variety of other procedures for a variety 
of other purposes and in a variety of other parts of a patients 
anatomy (e.g., prostate, thyroid, etc.). Various exemplary 
components, features, configurations, and operabilities of 
biopsy device (10) will be described in greater detail below: 
while other Suitable components, features, configurations, 
and operabilities will be apparent to those of ordinary skill in 
the art in view of the teachings herein. 

II. EXEMPLARY PROBE 

0092. As shown in FIGS. 1-6, probe (100) of the present 
example includes a distally extending needle (110). Probe 
(100) also includes a chassis (106) and a top housing (102), 
which are fixedly secured together. As best seen in FIG. 3, a 
gear (140) is exposed through an opening (107) in chassis 
(106), and is operable to drive cutter actuation mechanism in 
probe (100). As also seen in FIG. 3, another gear (130) is 
exposed through chassis (106), and is operable to rotate 
needle (110) as will be described in greater detail below. Gear 
(140) of probe (100) meshes with exposed gear (230) of 
holster (200) when probe (100) and holster (200) are coupled 
together. Similarly, gear (130) of probe (100) meshes with 
exposed gear (212) of holster (200) when probe (100) and 
holster (200) are coupled together. 
(0093. A. Exemplary Needle Assembly 
0094 Needle (110) of the present example comprises a 
cannula (113) having a piercing tip (112), a lateral aperture 
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(114) located proximal to tip (112), and a hub member (120). 
Tissue piercing tip (112) is configured to pierce and penetrate 
tissue, without requiring a high amount of force, and without 
requiring an opening to be pre-formed in the tissue prior to 
insertion of tip (112). Alternatively, tip (112) may be blunt 
(e.g., rounded, flat, etc.) if desired. By way of example only, 
tip (112) may be configured in accordance with any of the 
teachings in U.S. Non-Provisional patent application Ser. No. 
13/150,950, entitled “Needle Assembly and Blade Assembly 
for Biopsy Device.” filed Jun. 1, 2011, the disclosure of which 
is incorporated by reference herein. As another merely illus 
trative example, tip (112) may be configured in accordance 
with at least some of the teachings in U.S. Provisional Pat. 
App. No. 61/566,793, entitled “Biopsy Device with Slide-In 
Probe, filed Dec. 5, 2011, the disclosure of which is incor 
porated by reference herein. Other suitable configurations 
that may be used for tip (112) will be apparent to those of 
ordinary skill in the art in view of the teachings herein. 
0095 Lateral aperture (114) is sized to receive prolapsed 
tissue during operation of device (10). A hollow tubular cutter 
(150) having a sharp distal edge (152) is located within needle 
(110). Cutter (150) is operable to rotate and translate relative 
to needle (110) and past lateral aperture (114) to severa tissue 
sample from tissue protruding through lateral aperture (114). 
For instance, cutter (150) may be moved from an extended 
position to a retracted position, thereby “opening lateral 
aperture (114) to allow tissue to protrude therethrough; then 
from the retracted position back to the extended position to 
sever the protruding tissue. As will be described in greater 
detail below, needle (110) may be rotated to orient lateral 
aperture (114) at any desired angular position about the lon 
gitudinal axis of needle (110). Such rotation of needle (110) is 
facilitated in the present example by hub member (120), 
which is described in greater detail below. 
0096. As best seen in FIG. 6, needle (110) also includes a 
longitudinal wall (190) extending proximally from the proxi 
mal portion of tip (112). While wall (190) does not extend 
along the full length of cannula (113) in this example, it 
should be understood that wall (190) may extend the full 
length of cannula (113) if desired. Wall (190) defines a distal 
portion of a second lumen (192) that is lateral to and parallel 
to cutter (150). Wall (190) proximally terminates at a longi 
tudinal position that is just proximal to the location of distal 
cutting edge (152) of cutter (150) when cutter (150) is in a 
proximal-most position as shown in FIG. 6. The exterior of 
cutter (150) and the interior of cannula (113) together define 
the proximal portion of second lumen (192) in the length of 
needle (110) that is proximal to the proximal end of wall 
(190). 
0097 Wall (190) includes a plurality of openings (194) 
that provide fluid communication between second lumen 
(192) and the region within cannula (113) that is above wall 
(190) and below lateral aperture (114). This further provides 
fluid communication between second lumen (192) and the 
lumen (151) defined by the interior of cutter (150), as will be 
described in greater detail below. Openings (194) are 
arranged such that at least one opening (194) is located at a 
longitudinal position that is distal to the distal edge of lateral 
aperture (114). Thus, the lumen (151) of cutter (150) and 
second lumen (192) may remain in fluid communication even 
when cutter (150) is advanced to a position where the distal 
cutting edge of cutter (150) is located at a longitudinal posi 
tion that is distal to the longitudinal position of the distal edge 
of lateral aperture (114). An example of Such a configuration 
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is disclosed in U.S. Pat. No. 7,918,803, entitled “Methods and 
Devices for Automated Biopsy and Collection of Soft Tis 
sue issued Apr. 5, 2011, the disclosure of which is incorpo 
rated by reference herein. Of course, as with any other com 
ponent described herein, any other Suitable configurations 
may be used. 
0098. A plurality of external openings (not shown) may 
also be formed in needle (110), and may be in fluid commu 
nication with second lumen (192). For instance, such external 
openings may be configured in accordance with the teachings 
of U.S. Pub. No. 2007/0032742, entitled “Biopsy Device with 
Vacuum Assisted Bleeding Control.” published Feb. 8, 2007, 
the disclosure of which is incorporated by reference herein. 
Of course, as with other components described herein, such 
external openings in needle (110) are merely optional. 
(0099 Hub member (120) of the present example is over 
molded about needle (110), such that hub member (120) and 
needle (110) rotate and translate unitarily with each other. By 
way of example only, needle (110) may be formed of metal, 
and hub member (120) may be formed of a plastic material 
that is overmolded about needle (110) to unitarily secure and 
form hub member (120) to needle (110). Hub member (120) 
and needle (110) may alternatively be formed of any other 
Suitable material(s), and may be secured together in any other 
suitable fashion. Hub member (120) includes an annular 
flange (118) and a thumbwheel (116). Gear (130) is slidably 
and coaxially disposed on a proximal portion (150) of hub 
member (120) and is keyed to hub member (120), such that 
rotation of gear (130) will rotate hub member (120) and 
needle (110); yet hub member (120) and needle (110) may 
translate relative to gear (130). Gear (130) is rotatably driven 
by gear (212), as will be described in greater detail below. 
Alternatively, needle (110) may be rotated by rotating thum 
bwheel (116). Various other suitable ways in which manual 
rotation of needle (110) may be provided will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. It should also be understood that rotation of needle 
(110) may be automated in various ways, including but not 
limited to the various forms of automatic needle rotation 
described in various references that are cited herein. 
Examples of how needle (110) may be translated longitudi 
nally relative to chassis (106) and top housing (102), particu 
larly by a needle firing mechanism (224), will be described in 
greater detail below. 
0100. As shown in FIGS. 4-7, a manifold (122) is provided 
at the proximal end of needle (110). Manifold (122) defines a 
hollow interior (124) and includes a port (126) in fluid com 
munication with hollow interior (124). As best seen in FIG. 6, 
hollow interior (124) is also in fluid communication with 
second lumen (192) of needle (110). Port (126) is coupled 
with tube (46), such that manifold (122) provides fluid com 
munication between second lumen (192) and tube (46). Mani 
fold (122) also seals against the exterior of needle (110) such 
that manifold (122) provides a fluid tight coupling between 
second lumen (192) and tube (46) even if needle (110) is 
translated and/or rotated relative to manifold (122), such as 
during firing of needle (110) or re-orientation of needle (110), 
respectively. 
0101. As shown in FIG.4, needle (110) may be provided 
with a removable cover (115). Cover (115) of this example 
includes a resiliently biased latch (117) that is configured to 
engage thumbwheel (116), to thereby removably secure cover 
(115) to needle (110). Cover (115) is configured to cover tip 
(112) when latch (117) is engaged with thumbwheel (116), 
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such that cover (115) protects the user of biopsy device (10) 
from inadvertent contact with tip (112). Cover (115) may also 
include one or more wiper seals near the proximal end and/or 
distal end of cover (115), to seal against cannula (113). By 
way of example only, cover (115) may be configured in accor 
dance with at least some of the teachings in U.S. Provisional 
Pat. App. No. 61/566,793, the disclosure of which is incor 
porated by reference herein. Various other suitable configu 
rations for cover (115) will be apparent to those of ordinary 
skill in the artin view of the teachings herein. Of course, cover 
(115) may simply be omitted if desired. It should also be 
understood that, as with other components described herein, 
needle (110) may be varied, modified, substituted, or supple 
mented in a variety of ways; and that needle (110) may have 
a variety of alternative features, components, configurations, 
and functionalities. For instance, needle (110) may be con 
structed in accordance with the teachings of U.S. Pub. No. 
2008/0214955, the disclosure of which is incorporated by 
reference herein, and/or in accordance with the teachings of 
any other reference cited herein. 
0102 B. Exemplary Cutter Assembly 
0103) As noted above, cutter (150) is operable to simulta 
neously translate and rotate relative to needle (110) to severa 
tissue sample from tissue protruding through lateral aperture 
(114). As best seen in FIGS.5 and 7-8 cutter (150) includes an 
overmold (160) that is unitarily secured to cutter (150). Over 
mold (160) includes a generally Smooth and cylindraceous 
distal portion (166), threading (162) in a mid-region of over 
mold (160), and a set of hexagonal flats (164) extending along 
a proximal portion of overmold (160). Distal portion (166) 
extends into manifold (122). Manifold (122) seals against 
distal portion (166) such that manifold (122) such that mani 
fold (122) maintains the fluid tight coupling between second 
lumen (192) and tube (46) even when cutter (150) is trans 
lated and rotated relative to manifold (122). 
0104. A gear (140) is positioned on flats (164) and 
includes a set of internal flats (not shown) that complement 
flats (164). Thus, gear (140) rotates overmold (160) and cutter 
(150) when gear (140) is rotated. However, overmold (160) is 
slidable relative to gear (140), such that cutter (150) may 
translate relative to chassis (160) despite gear (140) being 
longitudinally fixed relative to chassis (160). As noted above 
and as will be described in greater detail below, gear (140) is 
rotated by gear (230). As best seen in FIGS. 7-8, a nut (142) 
is associated with threading (162) of overmold (160). In par 
ticular, nut (142) includes internal threading (144) that 
meshes with threading (162) of overmold (160). Nut (142) is 
fixedly secured relative to chassis (160). Thus, when gear 
(140) rotates cutter (150) and overmold (160), cutter (150) 
will simultaneously translate due to the meshing of threading 
(144, 162). In some versions, the foregoing cutter actuation 
components are further configured in accordance with at least 
some of the teachings of U.S. Pat. Pub. No. 2008/0214955, 
the disclosure of which is incorporated by reference herein. 
As yet another merely illustrative example, cutter (150) may 
be rotated and/or translated using pneumatic motors, etc. Still 
other suitable ways in which cutter (150) may be actuated will 
be apparent to those of ordinary skill in the art in view of the 
teachings herein. 
0105 C. Exemplary Tissue Sample Holder Assembly 
0106 Tissue sample holder (300) of the present example 
provides a plurality of discrete chambers that are configured 
to receive tissue samples that are severed by cutter (150) and 
communicated proximally through lumen (151) of cutter 

Feb. 6, 2014 

(150). In particular, and as will be described in greater detail 
below, tissue sample holder (300) includes tissue receiving 
trays (330) that are removably engaged with a manifold (310). 
Manifold (310) is removably engaged with a grasping feature 
(184) of a rotation member (180). Rotation member (180) is 
longitudinally fixed relative to chassis (106) yet is rotatable 
relative to chassis (106). Rotation member (180) includes an 
integral gear (182), which meshes with gear (240) of holster 
(200) when probe (100) and holster (200) are coupled 
together. Gears (182,240) cooperate to rotate manifold (310) 
to index tissue chambers relative to lumen (151) of cutter 
(150) as will be described in greater detail below. A transpar 
ent cover (302) is positioned about manifold (310) and is 
removably secured to chassis (106). While bayonet features 
provide coupling between cover (302) and chassis (106), it 
should be understood that any suitable type of coupling may 
be used. Manifold (310) is freely rotatable within cover (302). 
However, manifold (310) is engaged with cover (302) such 
that manifold (310) will decouple relative to chassis (106) 
when cover (302) is removed from chassis (106). In other 
words, manifold (310) may be selectively coupled with and 
removed relative to chassis (106) by coupling and removing 
cover (302) from chassis (106). 

1. Exemplary Manifold 

0107 As best seen in FIGS. 12-14, manifold (310) of the 
present example defines a plurality of chambers in the form of 
passages (312) that extend longitudinally through manifold 
(310) and that are angularly arrayed about the central axis of 
manifold (310). As best seen in FIG. 14, a lateral recess (314) 
is associated with a distal portion of each passage (312). 
Shelves (316) demarcate boundaries between each passage 
(312) and the associate lateral recess (314). As will be 
described in greater detail below, passages (312) receive trays 
(330) while recesses (314) provide pneumatic passages. An 
additional passage (313) and recess (315) are associated with 
a plug (370), as will also be described in greater detail below. 
Manifold (310) also includes a central shaft (320), which is 
configured to removably engage grasping feature (184). Cen 
tral shaft (320) couples with grasping feature (184) upon 
coupling of cover (302) with chassis (106), as described 
above. Engagement between central shaft (320) and grasping 
feature (184) provides rotation of manifold (310) upon rota 
tion of gear (182). 
0108. As best seen in FIGS. 10-11, a sealing member 
(170) is provided at the proximal end of chassis (106) and 
interfaces with the distal face of manifold (310). In the present 
example, sealing member (170) comprises rubber, though it 
should be understood that any other suitable material(s) may 
be used. Sealing member (170) includes a longitudinally 
extending cutter seal (172), which receives cutter (150) and 
seals against the exterior of cutter (150). The proximal end of 
cutter (150) remains within cutter seal (172) throughout the 
full range of travel of cutter (150). Cutter seal (172) maintains 
a fluid tight seal against cutter (150) during this full range of 
motion, including during rotation and translation of cutter 
(150). An opening (174) is positioned at the proximal end of 
cutter seal (170). This opening (174) is configured to align 
with whichever passage (312, 313) is at the 12 o'clock posi 
tion. Another opening (176) is positioned below opening 
(174). Opening (176) is configured to align with whichever 
recess (314,315) is at the 12 o'clock position. As best seen in 
FIGS.9 and 11, opening (176) is in fluid communication with 
a port (178), which is coupled with tube (20). Thus, sealing 
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member (170) provides fluid communication between tube 
(20) and whichever recess (314, 315) is at the 12 o'clock 
position. As will be described in greater detail below, mani 
fold (310) further provides fluid communication between 
such recess (314, 315) and the associated passage (312, 313) 
at the 12 o'clock position; and thereby further to lumen (151) 
of cutter (150). In other words, sealing member (170) and 
manifold (310) cooperate to provide fluid communication 
between tube (20) and lumen (151) of cutter (150) via which 
ever passage (312, 313) and recess (314, 315) are at the 12 
o'clock position. It should be understood that sealing member 
(170) of the present example maintains a fluid tight seal 
against the distal face of manifold (310), even as manifold 
(310) is rotated relative to sealing member (170). 

2. Exemplary Tissue Holder Trays 
0109 As noted above, tissue sample holder trays (330) are 
configured to removably engage manifold (310). As best seen 
in FIGS. 15-17, each tissue sample holder tray (330) of the 
present example includes a grip (332), a proximal wall (334), 
and a plurality of strips (340) extending distally from proxi 
mal wall (334). Strips (340) are sized and configured for 
insertion into associated passages (312) of manifold (310). 
Each strip (340) includes a pair of sidewalls (344) and a floor 
(342). Each pair of sidewalls (344) and floor (342) together 
define a corresponding tissue sample chamber (346). An 
opening (348) is provided at the distal end of each tissue 
sample chamber (346). Opening is sized and positioned to 
correspond with opening (174) of sealing member (170). 
Thus, the lumen (151) of cutter (150) is in fluid communica 
tion with the tissue sample chamber (346) of the strip (340) 
inserted in the passage (312) that is at the 12 o'clock position. 
As best seen in FIG. 11, strips (340) are configured such that 
the distal portion of each strip (340) receives support from a 
corresponding shelf (316) of manifold (310). Each floor (342) 
includes a plurality of openings (345) that provide fluid com 
munication between tissue sample chamber (346) of strip 
(340) and lateral recess (314) of the passage (312) associated 
with strip (340). Thus, vacuum, atmospheric air, etc. that is 
communicated to opening (176) via tube (20) is further com 
municated to lumen (151) of cutter (150) via lateral recess 
(314), openings (345), and tissue sample chamber (346). 
During operation of biopsy device (10) as will be described in 
greater detail below, tissue samples severed by distal edge 
(152) of cutter (150) are communicated proximally through 
the lumen (151) of cutter (150) and are then deposited into the 
tissue sample chamber (34.6) that is aligned with lumen (151) 
of cutter (150). Manifold (310) is rotated to successively align 
tissue sample chambers (346) with lumen (151) of cutter 
(150), enabling several tissue samples to be separately depos 
ited in different tissue sample chambers (346) during opera 
tion of biopsy device (10). Bodily fluids and saline, etc. that 
are pulled through lumen (151) will pass through tissue 
sample holder (300) and tube (20) and are eventually depos 
ited in vacuum canister (70). 
0110. Each strip (340) also includes a pair of wiper seals 
(343,349) that seal against the interior of passage (312) when 
strip (340) is fully inserted into passage (312). Wiper seals 
(343, 349) provide a fluid tight seal for tissue sample cham 
bers (346) and further provide frictional resistance to removal 
of strips (340) from manifold (310). Grips (332) are config 
ured to facilitate removal of strips (340) from manifold (310), 
Such as during or after a biopsy procedure to retrieve or 
otherwise directly observe tissue samples deposited in tissue 
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sample chambers (346). Trays (330) also include numerical 
indicia (338) associated with each tissue sample chamber 
(346). In addition, trays (330) include pinched regions (336) 
that facilitate flattening of trays (330). In particular, pinched 
regions (336) provide sufficient flexibility to enable trays 
(330) to forman arcuate configuration for insertion into mani 
fold (310); while also enabling trays (330) to form a generally 
flat configuration such as after trays (330) are removed from 
manifold (310) for inspection of tissue samples in trays (330). 
0111 FIGS. 18-19 show an exemplary alternative tissue 
sample holder tray (350) that may removably engage mani 
fold (310). Each tissue sample holder tray (350) of this 
example includes a grip (352), a proximal wall (354), and a 
plurality of strips (360) extending distally from proximal wall 
(354). Strips (360) are sized and configured for insertion into 
associated passages (312) of manifold (310). Each strip (360) 
includes a pair of sidewalls (364) and a floor (362). Each pair 
of sidewalls (364) and floor (362) together define a corre 
sponding tissue sample chamber (366). An opening (368) is 
provided at the distal end of each tissue sample chamber 
(366). Each floor (362) includes a plurality of openings (365) 
that provide fluid communication between tissue sample 
chamber (366) of strip (360) and lateral recess (314) of the 
passage (312) associated with strip (360). Thus, vacuum, 
atmospheric air, etc. that is communicated to opening (176) 
via tube (20) is further communicated to lumen (151) of cutter 
(150) via lateral recess (314), openings (365), and tissue 
sample chamber (366). 
(O112 Each strip (360) also includes a pair of wiper seals 
(363,369) that seal against the interior of passage (312) when 
strip (360) is fully inserted into passage (312). Wiper seals 
(363,369) provide a fluid tight seal for tissue sample cham 
bers (366) and further provide frictional resistance to removal 
of strips (360) from manifold (310). Grips (352) are config 
ured to facilitate removal of strips (34.60) from manifold 
(310), such as during or after a biopsy procedure to retrieve or 
otherwise directly observe tissue samples deposited in tissue 
sample chambers (366). Trays (350) also include numerical 
indicia (358) associated with each tissue sample chamber 
(366). In addition, trays (350) include pinched regions (356) 
that facilitate flattening of trays (350). In particular, pinched 
regions (356) provide sufficient flexibility to enable trays 
(350) to forman arcuate configuration for insertion into mani 
fold (310); while also enabling trays (350) to form a generally 
flat configuration such as after trays (350) are removed from 
manifold (310) for inspection of tissue samples in trays (350). 
0113. It should be understood from the foregoing that 
trays (330) are substantially similar to trays (350). However, 
significant differences include the configurations of floor 
(364) and sidewall (362) as compared to the configurations of 
floor (344) and sidewall (342). In particular, as best seen by 
comparing FIG. 18 to FIG. 16, sidewalls (362) form a rela 
tively aggressive taper along the length of Strips (360), as 
compared to strips (340). This taper provides width at the 
proximal end of chamber (366) that is significantly less than 
the width at the distal end of chamber (366). As best seen in 
FIG. 18, this taper is also augmented by floor (364), which 
angles upwardly along the length of strip (360). Angled floor 
(364) provides a height at the proximal end of chamber (366) 
that is significantly less than the height at the distal end of 
chamber (366). It should therefore be understood that the 
angled orientations of floor (364) and sidewalls (342) provide 
a cross-sectional area of chamber (366) that reduces along the 
length of chamber (366), with the cross-sectional area of 
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chamber (366) being significantly smaller at the proximal end 
of chamber (366) as compared to the cross-sectional area at 
the distal end of chamber (366). By contrast, the cross-sec 
tional area of chambers (346) in tray (330) is relatively more 
consistent along its length. While a slight taper is provided by 
walls (342) and floor (344), that taper is far less aggressive 
than the taper provided by walls (362) and floor (364). 
0114. In some versions, trays (330) are used with biopsy 
devices (10) having needles (110) with a relatively large 
diameter while trays (360) re used with biopsy devices (10) 
having needles (110) with a relatively small diameter. For 
instance, trays (330) may be configured for use with 8 gauge 
needles (110) while trays (350) are configured for use with 10 
gauge needles (110). The relatively aggressive taper provided 
within chambers (366) may assist in keeping relatively thin 
severed tissue samples Substantially straight when Such rela 
tively thin tissue samples are deposited in chambers. For 
instance, the aggressive taper in chambers (366) may assist in 
providing a more gradual deceleration of tissue samples as 
they are deposited in chambers (366), thereby reducing a 
tendency that Such tissues samples might otherwise have to 
become Smashed, curled up, or otherwise disfigured if they 
were to enter chambers (346) at a relatively higher speed due 
to the lack of Such an aggressive taper. 
0115. It should be understood that manifold (310) and/or 
trays (330, 350) may be configured in numerous other ways. 
By way of example only, manifold (310) and/or trays (330, 
350) may be configured in accordance with at least some of 
the teachings of U.S. Pat. Pub. No. 2008/0214955, the disclo 
sure of which is incorporated by reference herein. As another 
merely illustrative example, manifold (310) and/or trays 
(330, 350) may be configured in accordance with at least 
some of the teachings of U.S. Pat. Pub. No. 2010/0160824, 
the disclosure of which is incorporated by reference herein. 
As another merely illustrative example, manifold (310) and/ 
or trays (330, 350) may be configured in accordance with at 
least some of the teachings of U.S. Pat. Pub. No. 2013/ 
0041256, the disclosure of which is incorporated by reference 
herein. It should also be understood that tissue sample holder 
(300) need not necessarily position chambers (346, 366) 
coaxially with lumen (151) of cutter (150). Tissue sample 
holder (300) may index chambers (346,366) relative to cutter 
(150) in any other suitable fashion. For instance, chambers 
(346,366) may extend along axes that are always offset from 
the axis of lumen (151), along axes that are oblique or per 
pendicular relative to the axis of lumen (151), or along other 
axes. Similarly, it should be understood that manifold (310) 
may rotate about an axis that is oblique or perpendicular 
relative to the axis of lumen (151). Still other suitable con 
figurations will be apparent to those of ordinary skill in the art 
in view of the teachings herein. 

3. Exemplary Accessory Chamber and Plug 

0116. As best seen in FIGS. 12 and 20 and as noted above, 
tissue sample holder (300) of the present example includes a 
plug (370) that is received in a dedicated passage (313) of 
manifold (310). Plug (370) includes a grip (372) and a longi 
tudinally extending body (374). Body (374) extends through 
part of the length of passage (313), distally terminating at the 
longitudinal position corresponding with the proximal end of 
recess (315). Plug (370) includes a pair of seals (376, 378) 
that seal against the interior of passage (313) when plug (370) 
is fully inserted in passage (313). Seals (376, 378) thus keep 
passage (313) fluid tight when plug (370) is inserted in pas 
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sage (313). Passage (313) is configured to receive the shaft of 
a biopsy site marker applier, as will be described in greater 
detail below. Passage (313) may also receive an instrument 
for delivering medicine, etc. to a biopsy site. By way of 
example only, passage (313) may receive an adapter config 
ured to provide an interface between passage (313) and a 
conventional medicine deliver device. An example of such an 
adapter and other uses/configurations for a passage like pas 
sage (313) are described in U.S. Pat. Pub. No. 2008/0221480, 
the disclosure of which is incorporated by reference herein. 
Plug (370) and/or passage (313) may also be configured and 
operable in accordance with at least some of the teachings of 
U.S. Non-Provisional patent application Ser. No. 13/205,189, 
the disclosure of which is incorporated by reference herein. 
Still other suitable configurations will be apparent to those of 
ordinary skill in the art in view of the teachings herein. In 
some other versions, plug (370) and/or passage (313) are 
simply omitted. 

4. Exemplary Parking Pawl 

0117. As best seen in FIGS. 3 and 21, a rear plate (105) is 
provided at the proximal end of chassis (106). Rear plate 
(105) includes a pawl (108) having teeth (109) that are con 
figured to engage the splines of gear (182) of tissue sample 
holder (300). Pawl (108) is resiliently biased to urge teeth 
(109) into engagement with the splines of gear (182). This 
engagement prevents gear (182) from rotating, thereby Sub 
stantially securing the rotational position of manifold (310). 
As shown in FIGS. 3 and 23-24, holster (200) includes a cam 
(209) that is configured to disengage teeth (109) from the 
splines of gear (182) when probe (100) is coupled withholster 
(200). Manifold (310) is thus free to rotate under the influence 
of drive gear (240) when probe (100) is coupled with holster 
(200). Still other suitable ways in which the rotational posi 
tion of manifold (310) may be selectively fixed will be appar 
ent to those of ordinary skill in the art in view of the teachings 
herein. 

III. EXEMPLARY HOLSTER 

0118. As shown in FIGS. 3 and 23-26, holster (200) of the 
present example includes a top housing cover (202), side 
panels (204), and a housing base (206), which are fixedly 
secured together. As noted above, gears (212. 230) are 
exposed through top housing cover (202), and mesh with 
gears (130, 140) of probe (100) when probe (100) and holster 
(200) are coupled together. In particular, gears (230, 140) 
drive the actuation assembly of cutter (150); while gears (212. 
130) are employed to rotate needle (110). Gear (240) is 
located at the proximal end of holster (200) and meshes with 
gear (182) of probe (100) to rotate manifold (310). Holster 
(200) also includes a firing rod (226) and fork (222), which 
couple with needle (110) and fire needle (110) distally as will 
be described in greater detail below. 
0119) As shown in FIG. 22A, holster (200) further 
includes three motors (242, 244, 246). Motor (242) is oper 
able to drive gear (240), to thereby drive gear (182), to thereby 
rotate manifold (310) of tissue sample holder (300). Holster 
(200) may also include an encoder (not shown) and/or some 
other type of feature that is operable to track movement and 
rotational positioning of the drive shaft that drives gears (240, 
182). By way of example only, these features and/or other 
features associated with driving rotation of manifold (310) 
may be configured in accordance with at least Some of the 
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teachings of U.S. Pat. Pub. No. 2008/0214955, the disclosure 
of which is incorporated by reference herein. Motor (244) is 
operable to drive gear (230), to thereby drive gear (140), to 
thereby simultaneously rotate and translate cutter (150). By 
way of example only, these features and/or other features 
associated with driving rotation and translation of cutter (150) 
may be configured in accordance with at least Some of the 
teachings of U.S. Pat. Pub. No. 2008/0214955, the disclosure 
of which is incorporated by reference herein. Motor (246) is 
operable to drive firing rod (226), to thereby arm and fire 
needle (110) as will be described in greater detail below. Gear 
(212) is driven manually by knobs (210) to rotate needle 
(110), as will also be described in greater detail below. 
0120 All motors (242, 244, 246) referred to herein are 
contained within holster (200) in the present example and 
receive power from vacuum control module (400) via cable 
(90). In addition, data may be communicated between 
vacuum control module (400) and holster (200) via cable 
(90). In some other versions, one or more motors (242, 244, 
246) are powered by one or more batteries located within 
holster (200) and/or probe (100). It should therefore be under 
stood that, as with other components described herein, cable 
(90) is merely optional. As yet another merely illustrative 
variation, motors (242, 244, 246) may be powered pneumati 
cally, such that cable (90) may be substituted with a conduit 
communicating a pressurized fluid medium to holster (200). 
As still other merely illustrative variation, cable (90) may 
include one or more rotary drive cables that are driven by 
motors (242, 244, 246) that are located external to holster 
(200). It should also be understood that two or three of motors 
(242, 244, 246) may be combined as a single motor. Other 
suitable ways in which various motors (242,244, 246) may be 
driven will be apparent to those of ordinary skill in the art in 
view of the teachings herein. 
0121 FIG.22B shows additional electrical and electrome 
chanical components that are provided within holster (200) of 
the present example. In particular, FIG.22B shows a micro 
controller in communication with motors (242, 244, 246), 
buttons (254, 262, 266, 270, 272), user interface features 
(250, 256, 258, 260, 264, 268), a sensor operable to detect 
coupling of probe (100) withholster (200), a clock, a coupling 
with cable (90), and various other components. Various kinds 
of hardware that may be used for the microcontroller and/or 
for other components shown in FIG.22B will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. The microcontroller may include control logic to 
carry out numerous aspects of the functionality described 
herein. For instance, the temperature sensor may detect the 
temperature within holster (200), and the microcontroller 
may track these temperatures and render holster (200) at least 
partially inoperable when the temperature exceeds a thresh 
old. In the event that the temperature exceeds the threshold in 
the middle of a biopsy procedure (e.g., while cutter (150) is in 
motion), the microcontroller may at least permit completion 
of the biopsy procedure (e.g., by allowing cutter (150) to 
complete a cutting stroke) before rendering holster (200) at 
least partially inoperable. Various other suitable electrical/ 
electromechanical components that may be incorporated into 
holster (200), as well as different arrangements and function 
alities for Such components, will be apparent to those of 
ordinary skill in the art in view of the teachings herein. 
0122 A. Exemplary Needle Rotation Assembly 
0123. As noted above, rotation of gear (212) provides 
rotation of needle (110) relative to probe (100). In the present 
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example, gear (212) is rotated by rotating knob (210). In 
particular, knob (210) is coupled with gear (212) by a series of 
gears (not shown) and shafts (not shown). Such that rotation of 
knob (210) rotates gear (212). A second knob (210) extends 
from the other side of holster (200). By way of example only, 
Such a needle rotation mechanism may be constructed in 
accordance with the teachings of U.S. Pub. No. 2008/ 
0214955, the disclosure of which is incorporated by reference 
herein. As another merely illustrative example, a needle rota 
tion mechanism may be constructed in accordance with the 
teachings of U.S. Pub. No. 2010/0160819, the disclosure of 
which is incorporated by reference herein. In some other 
versions, needle (110) is rotated by a motor. In still other 
versions, needle (110) is simply rotated by rotating thumb 
wheel (116). Various other suitable ways in which rotation of 
needle (110) may be provided will be apparent to those of 
ordinary skill in the art in view of the teachings herein. It 
should also be understood that some versions may provide no 
rotation of needle (110). 
0.124 B. Exemplary Needle Firing Assembly 
(0.125 Holster (200) of the present example further 
includes a needle firing mechanism, which is operable to fire 
needle (110) from a loaded position as shown in FIG. 25A to 
a fired position as shown in FIG. 25B. By way of example 
only, such firing may be useful in instances where biopsy 
device (10) is mounted to a stereotactic table fixture or other 
fixture, with tip (112) adjacent to a patient’s breast, such that 
the needle firing mechanism may be activated to drive needle 
(110) into the patient’s breast. The needle firing mechanism 
may be configured to drive needle (110) along any suitable 
range of motion, to drive tip (112) to any suitable distance 
relative to fixed components of probe (100). 
0.126 The needle firing mechanism of the present example 

is armed by depressing an arming button (270); and is fired by 
simultaneously depressing a firing button (272) and a safety 
button (220). Arming button (270) and firing button (272) 
each comprise a thin film switch presented on side panel (204) 
of holster (200). In some versions, arming buttons (270) and 
firing buttons (272) are on both sides of holster (200) while in 
other versions arming button (270) and firing button (272) are 
either on just one side of holster (200) or are located else 
where (e.g., remote user interface, at vacuum source (400) or 
elsewhere, etc.). Arming button (270) is operable to selec 
tively activate motor (246) as will be described in greater 
detail below. Safety buttons (220) are also provided on both 
sides of holster (200) in the present example, and are 
mechanically movable transversely relative to side panels 
(204). In some versions, each safety button (220) includes a 
bellows that provides a fluid tight seal with side panel (204). 
Of course, either type of button (270. 272, 222) may have 
various other components, features, configurations, and oper 
abilities. 
I0127. In the present example, the needle firing mechanism 
is coupled with needle (110) via a firing rod (226) and a firing 
fork (222). Firing rod (226) and firing fork (222) are unitarily 
secured together. Firing fork (222) includes a pair of prongs 
(224) that receive hub member (120) of needle (110) therebe 
tween. Prongs (224) are positioned between annular flange 
(118) and thumb wheel (116), such that needle (110) will 
translate unitarily with firing rod (226) and fork (222). Prongs 
(224) nevertheless removably receive hub member (120), 
such that fork (222) may be readily secured to hub member 
(120) when probe (100) is coupled with holster (200); and 
such that hub member (120) may be readily removed from 
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fork (222) when probe (100) is decoupled from holster (200). 
Prongs (224) are also configured to permit hub member (120) 
to rotate between prongs (224), such as when knob (320) is 
rotated to change the angular orientation of lateral aperture 
(114) about the axis defined by needle (110). Other suitable 
components, configurations, and relationships will be appar 
ent to those of ordinary skill in the art in view of the teachings 
herein. 

0128. The internal components of the needle firing mecha 
nism of the present example are configured and arranged as 
described in U.S. Non-Provisional patent application Ser. No. 
13/086,567, entitled “Biopsy Device with Motorized Needle 
Firing filed Apr. 14, 2011, the disclosure of which is incor 
porated by reference herein. As described in that reference, a 
coil spring resiliently biases firing rod (226) distally. Upon 
activation of button (270), motor (246) drives a firing tube 
distally in order to compress the coil spring and in order to 
engage the firing rod (226). In some instances, the user must 
hold button (270) for at least certain period of time before 
motor (246) begins driving the firing tube distally. LED (278) 
and/or the sound of motor (246) may provide the user with 
feedback indicating that motor (246) is being activated. Once 
the firing tube compresses the coil spring and engages firing 
rod (226), motor (246) reverses direction to retract the firing 
tube, the coil spring, and the firing rod (226) proximally to an 
armed position. In some versions, button (270) must be acti 
vated a second time in order to reverse the direction of rota 
tion by motor (246). In some other versions, a single activa 
tion of button (270) causes motor (246) to drive the firing tube 
distally and automatically reverse as soon as the firing tube 
reaches the distal position. By way of example only, an 
encoder, proximity sensor, motor load detection algorithm, 
and/or various other components/techniques may be used to 
provide automatic reversal of motor (246). An LED (278) at 
side panel (204) illuminates to indicate to the user that the 
needle firing mechanism has reached the armed configura 
tion. In addition or in the alternative, an audio device in 
holster (200) and/or in vacuum control module (400) may 
provide an audible indication that the needle firing mecha 
nism has reached the armed configuration. LED (278) may 
flash while needle firing mechanism is in the process of tran 
sitioning from a non-armed configuration to the armed con 
figuration. 
0129. With the firing tube, the coil spring, and the firing 
rod (226) in the armed position as described above, the user 
must depress safety button (220) and simultaneously press 
firing button (272) in order to fire needle (110) from the armed 
position. In particular, a cross-bar associated with button 
(220) prevents the firing tube from retracting further proxi 
mally until button (220) is fully depressed. When button (220) 
is fully depressed, the cross-baris moved to provide clearance 
for further proximal retraction of the firing tube. With this 
clearance provided, motor (246) will retract the firing tube 
further proximally when button (272) is depressed. When the 
firing tube is retracted further proximally in response to acti 
vation ofbutton (272), the firing tube releases firing rod (226). 
With firing rod (226) released, the coil spring immediately 
and forcefully decompresses, rapidly pushing firing rod (226) 
and needle (110) distally. Components within holster (200) 
cooperate to arrest distal movement of firing rod (226) at the 
end of the firing stroke of needle (110). 
0130. In some versions, biopsy device (10) permits the 
user to “soft fire' needle (110) in addition to or in lieu of 
permitting the rapid firing of needle (110) as described above. 
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For instance, in Some Such versions, motor (246) is first 
activated by pressing arming button (270) to move the firing 
tube, the coil spring, and firing rod (226) proximally to the 
armed position as described above. Motor (246) stops even if 
the user fails to release button (270) at this stage. If the user 
releases button (270) and then re-presses button (270) when 
the firing tube, the coil spring, and firing rod (226) are in the 
armed position, motor (246) reverses direction and slowly 
advances these components (and needle (110) distally, with 
out releasing firing rod (226) from the firing tube. In other 
words, the coil spring remains compressed during this “soft 
fire' distal movement of needle (110). It should be under 
stood that such operation may allow the distal translation 
speed of fork (222) and needle (110) to be controlled selec 
tively, and may also allow the distal motion of fork (222) and 
needle (110) to be interrupted, slowed or sped up, or other 
wise controlled as fork (222) and needle (110) traverse a 
distal range of motion. Of course, such “soft fire' control may 
be provided through one or more other buttons and/or through 
any other suitable form of control. It should be understood 
that, in some versions, a “soft fire' firing of needle (110) may 
be less audible to the patient than firing of needle (110) by the 
coil spring. As yet another merely illustrative variation, a 
motor may be use to provide a rapid firing of needle (110), 
Such that coil spring may be omitted altogether. Examples of 
such firing are described in U.S. Pub. No. 2009/0216152, 
entitled “Needle Tip for Biopsy Device.” published Aug. 27. 
2009, the disclosure of which is incorporated by reference 
herein. As another merely illustrative variation, needle (110) 
may be fired in accordance with at least some of the teachings 
of U.S. Pub. No. 2012/0265095, entitled “Biopsy Device with 
Motorized Needle Firing” published Oct. 18, 2012, the dis 
closure of which is incorporated by reference herein. Other 
suitable ways in which firing of needle (110) may be provided 
will be apparent to those of ordinary skill in the art in view of 
the teachings herein. Furthermore, it should be understood 
that some versions may simply lack firing of needle (110) 
altogether. 
I0131 C. Exemplary User Interface 
0.132. As noted above, holster (200) of the present 
example includes buttons (220, 270,272) for firing of needle 
(110). Holster (200) also includes additional buttons (254, 
262, 266) and other user interface features (250, 256, 258, 
260, 264, 268). Buttons (254, 262, 266) are operable to ini 
tiate various functions within biopsy system (2) as will be 
described in greater detail below. It should be understood that, 
in some instances, after one button (254, 262, 266) has been 
pressed to initiate one function, another button (254, 262, 
266) may be pressed to stop that function (without necessarily 
starting another function before that other button (254, 262, 
266) is pressed again). The other user interface features (250, 
256, 258, 260, 264, 268) provide visual feedback to the user 
regarding operational states of biopsy System (2). In particu 
lar, holster (200) includes a cutter position indicator (250). 
Cutter position indicator (250) includes a graphical represen 
tation of the distal end of needle (110), including tip (112) and 
lateral aperture (114). Cutter position indicator (250) also 
includes a row of LEDs (252) adjacent to the graphical rep 
resentation of lateral aperture (114). LEDs (252) are config 
ured to illuminate to correspond with the longitudinal posi 
tion of distal edge (152) of cutter (150), in real time. For 
instance, when cutter (150) is in a distal-most position, the 
entire row of LEDs (252) may be illuminated in a first color. 
As cutter (150) is retracted, the LEDs (252) may become 
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progressively non-illuminated along the row to indicate the 
proximal movement of cutter (150), in real time. As cutter 
(150) is again advanced, the LEDs (152) may progressively 
re-illuminate in the first color along the row to indicate the 
distal movement of cutter (150), in real time. 
0133. As described in greater detail below, biopsy system 
(2) permits the user to selectively vary the proximal-most 
position to which cutter (150) retracts, to thereby vary the 
effective size of aperture (114). LEDs (252) further provide 
illumination in a second color to indicate the selected proxi 
mal-most position. For instance, the four proximal-most 
LEDs (252) may be illuminated in the second color to indicate 
the user's selection of a 12 mm effective aperture (114) size. 
The two proximal-most LEDs (252) may be illuminated in the 
second color to indicate the user's selection of an 18 mm 
effective aperture (114) size. Cutter position indicator (250) 
may have no LEDs (252) illuminated in the second color 
when the user selects a full effective aperture (114) size. In 
such versions, any LEDs (252) that are illuminated in the 
second color may remain illuminated in the second color 
during proximal retraction and distal advancement of cutter 
(250). The LEDs (252) that are distal to the LEDs (252) of the 
second color may progressively illuminate/darken to indicate 
the position of cutter (150) as described above. Of course, a 
variety of other types of interface features may be used to 
indicate the position ofcutter (150). Furthermore, it should be 
understood that cutter position indicator (250) may be omit 
ted from holster (200) and/or be located elsewhere. 
0134 Holster (200) of the present example also includes 
an open/close button (254) with associated LED indicators 
(256, 258). Button (254) comprises a thin film switch that is 
operable to selectively advance and retract cutter (150) in a 
manual fashion. In some versions, a user may briefly press 
and release button (254) to either advance cutter (150) distally 
(if cutter (150) is already retracted) or retract cutter (150) 
proximally (if cutter (150) is already advanced), with cutter 
(150) continuing to move in the distal or proximal direction 
after the user releases button (254) until cutter (150) reaches 
the distal-most or proximal-most position. In some other 
versions, the user must continue depressing button (254) to 
either advance cutter (150) distally or retract cutter (150) 
proximally, with cutter (150) only moving in the distal or 
proximal direction while the user is depressing button (254). 
Cutter (150) will stop such movement as soon as the user 
releases button (254) and/or as soon as cutter (150) reaches 
the distal-most or proximal-most position. In some versions, 
when cutter (150) is already in a distal-most position and the 
user presses button (254) to retract cutter (150), motor (242) 
may automatically rotate manifold (310) to align passage 
(313) with lumen (151) to facilitate biopsy site marking as 
will be described in greater detail below. 
0135 Indicator (256) includes a representation of a dis 

tally directed arrow, with an LED that illuminates when cutter 
(150) is in a proximal position, to indicate that pressing button 
(254) will advance cutter (150) distally. Indicator (256) may 
flash when cutter (150) is being advanced distally in response 
to pressing of button (254). Indicator (258) includes a repre 
sentation of a proximally directed arrow, with an LED that 
illuminates when cutter (150) is in a distal position, to indi 
cate that pressing button (254) will retract cutter (150) proxi 
mally. Indicator (258) may flash when cutter (150) is being 
retracted proximally in response to pressing of button (254). 
Of course, button (254) and/or indicators (256, 258) may be 
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modified, Substituted, or Supplemented in numerous ways; or 
may even be omitted altogether if desired. 
0.136 Holster (200) of the present example also includes 
an error indicator (260). Error indicator (260) comprises a 
graphical representation of an explanation point with an LED 
that is configured to illuminate and/or flash when there is an 
error condition. By way of example only, the LED of error 
indicator (260) may flash in a certain pattern to indicate a 
certain kind of error, such that the flash patterns may be 
interpreted to identify the type of error and/or the type of 
corrective action needed. Of course, error indicator (260) may 
be modified, Substituted, or Supplemented in numerous ways: 
or may even be omitted altogether if desired. For instance, in 
addition or in the alternative to error indicator (260), an audio 
device in holster (200) and/or in vacuum control module 
(400) may provide an audible indication to identify an error 
condition and/or corrective action that is needed. 

0.137 Holster (200) of the present example also includes a 
biopsy button (262) and associated LED indicator (264). But 
ton (262) comprises a thin film switch that is operable to 
initiate a biopsy cycle. For instance, the user may simply 
press and release button (262) to initiate a biopsy cycle as will 
be described in greater detail below. This may cause cutter 
(150) to move through a full stroke of proximal retraction and 
distal advancement to capture a tissue sample, with cutter 
(150) ceasing movement until button (262) is again depressed 
to capture a second tissue sample and so on. In some versions, 
the user may also hold down button (262) to capture several 
tissue samples in a continuous fashion. In some such versions, 
cutter (150) will simply repeat the above described cutting 
strokes until the user releases button (262). The user may 
monitor movement of cutter (150) by viewing cutter position 
indicator (250), and may rotate knob (210) to re-orient needle 
(110) between each cutting stroke. Indicator (264) may 
include an LED that remains illuminated when system (2) is 
ready to take a biopsy sample. Indicator (264) may flash 
during a biopsy sample process to indicate that an active 
biopsy procedure is taking place. Of course, button (262) 
and/or indicator (264) may be modified, substituted, or 
Supplemented in numerous ways; or may even be omitted 
altogether if desired. For instance, in addition or in the alter 
native to indicator (264), an audio device in holster (200) 
and/or in vacuum control module (400) may provide an 
audible indication that an active biopsy procedure is taking 
place. 
0.138 Holster (200) of the present example also includes a 
vacuum button (266) and associated LED indicator (268). 
Button (266) comprises a thin film switch that is operable to 
provide vacuum through lumen (151) of cutter (150) and/or 
through second lumen (192) of needle (110). Button (266) of 
the present example is operable to provide different responses 
based on how the user activates button (266). If the user 
presses and quickly releases button (266), biopsy system (2) 
will initiate a probe clearing sequence (1300) as described in 
greater detail below with reference to FIG. 41. If the user 
presses and holds button (266) down, cutter (150) will par 
tially retract and vacuum will be communicated to lumen 
(151) and/or lumen (192). By way of example only, this 
additional vacuum may be provided in order to draw addi 
tional bodily fluids from the biopsy site. Indicator (268) may 
include an LED that remains illuminated when system (2) is 
ready to provide this additional vacuum. Indicator (268) may 
flash during application of this additional vacuum to indicate 
that additional vacuum is being provided to the biopsy site. 
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Indicator (268) may also flash when the probe clearing 
sequence (1300) is being executed. Of course, button (266) 
and/or indicator (268) may be modified, substituted, or 
Supplemented in numerous ways; or may even be omitted 
altogether if desired. For instance, in addition or in the alter 
native to indicator (268), an audio device in holster (200) 
and/or in vacuum control module (400) may provide an 
audible indication that an additional vacuum and/or probe 
clearing sequence is being provided/executed. 
0139 Still other suitable types of user interface features 
that may be incorporated into holster (200) will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. It should also be understood that the above-described 
user interface features are incorporated into both side panels 
(204) of holster (200) in the present example. In some ver 
sions, the user must select which side panels (204) buttons 
will be active; and the other side panels (204) buttons are 
rendered inactive after the user makes their selection. For 
instance, the LEDs on both side panels (204) may flash when 
the user is to assign active status to one of the side panels 
(204). The user may activate a selected side panel (204) by 
depressing one of the buttons (254, 262,266,270,272) on the 
selected side panel. In response to Such selection, at least one 
of the LEDs on the selected side panel (204) may remain 
steadily illuminated while the LEDs on the other side panel 
(204) may go dark. In addition, the buttons (254, 262. 266, 
270,272) on the selected side panel may be operable while the 
buttons (254, 262,266,270,272) on the selected side panel on 
the other side panel may be rendered inoperable. 
0140. In order to change the active status of the selected 
side panel (204) (e.g., to select the other side panel (204) for 
activation), the user may depress buttons (254, 262,266,270, 
272) on both side panels (204) and hold such buttons (254, 
262. 266, 270, 272) depressed for a certain time period until 
the LEDs start to flash. The flashing of the LEDs indicates that 
holster (200) is ready to accept a new assignment of activation 
for panels (204). The user may then select the desired active 
side panel (204) by pressing one of the buttons (254, 262,266, 
270, 272) on the selected side panel (204) and holding such 
button (254, 262,266,270,272) until the LEDs stop flashing 
(e.g., for two seconds). In some other versions, the user may 
just depress at least one button (254, 262, 266, 270, 272) on 
the inactive side panel (204) for a certain time period either to 
assign active status to that side panel (204) or to reset holster 
(200) to accept a new assignment of activation for panels 
(204). In some other versions, one or more of the above 
described user interface features (and/or other user interface 
features) are incorporated into only one side panel (204) of 
holster (200). It should also be understood that the above 
described functionality and selective activation of buttons 
(254,262,266,270,272) may be provided in accordance with 
at least some of the teachings of the disclosure of which is 
incorporated by reference herein U.S. Pat. Pub. No. 2011/ 
0046513, entitled “Multi-Button Biopsy Device.” published 
Feb. 24, 2011; and/or at least some of the teachings of U.S. 
Provisional Pat. App. No. 61/667,577, entitled “Multi-Button 
Biopsy Device.” filed Jul. 3, 2012, the disclosure of which is 
incorporated by reference herein. 

IV. EXEMPLARY CONTROL MODULE 

0141. In the present example, vacuum control module 
(400) provides power and control functionality to biopsy 
device (10); and also provides regulated pneumatics to biopsy 
device (10). In particular, vacuum control module (400) pro 
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vides power and control functionality to biopsy device (10) 
via cable (90); and regulated pneumatics to biopsy device 
(10) via tubes (20, 30, 40). The pneumatics are regulated 
through a tube set interface (500), which will be described in 
greater detail below. 
0.142 FIGS. 27 A-27C show merely exemplary compo 
nents that may be incorporated into vacuum control module 
(400). In particular, as shown in FIG. 27A, vacuum control 
module (27A) of the present example includes a touchscreen 
(410), a first motor (412), a second motor (414), a holster 
cable socket (416), a power button (418), a power input (420), 
a power Switch (422), a fan (424), a remote control input 
(426), a vacuum pump (428), a vacuum interface (430), a 
memory (432), and a processor (434). Touchscreen (410), 
motors (412, 414), holster cable socket (416), power button 
(418), power switch (422), fan (424), remote control input 
(426), vacuum pump (428), and memory (432) are all in 
communication with processor (434). Memory (432) stores 
control algorithms that are executed by processor (434). Pro 
cessor (434) is also operable to store data on memory (432). 
In the present example, memory (432) comprises a non-vola 
tile memory. Memory (432) and processor (434) may be 
formed using conventional components. FIGS. 27B and 28 
show additional components and features that may be in 
communication with processor (434). For instance, FIGS. 
27B and 28 show a micro proportional valve (MPV) that is 
used to regulate vacuum level from vacuum pump (428). In 
versions having an MPV, the MPV may be controlled by 
processor (434) via a hardware interface as will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. 
0.143 Touchscreen (410) serves as a primary interface 
with the user of system (2), providing information to the user 
and accepting input from the user. Touchscreen (410) may 
include conventional touchscreen technology, and may dis 
play Screens to the user as described in greater detail below. 
0144) Motors (412,414) are operable to drive spool valves 
in tube set interface (500) as will be described in greater detail 
below, to thereby execute pneumatic control algorithms 
through closed loop position control in order to achieve mul 
tiple valve states. Motors (412, 414) comprise conventional 
stepper motors in the present example, though it should be 
understood that any other suitable type of motor may be used. 
In other words, motors (412,414) need not necessarily com 
prise stepper motors, and may in fact comprise one or more 
different kinds of motors other than stepper motors. 
0145 Socket (416) is operable to receive a plug at the end 
of cable (90), to thereby provide power to holster (200) and 
communicate data/commands between holster (200) and 
vacuum control module (400) in a bi-directional fashion. 
While a single cable (90) and socket (416) is used in the 
present example, it should be understood that more than one 
cable (90) and socket (416) may be used. In addition, while 
socket (416) and the plug at the end of cable (90) have a 
proprietary configuration in the present example, these com 
ponents may alternatively have a conventional configuration. 
0146 Power input (420) is configured to receive power 
from a conventional wall outlet (e.g., 120V at 60 Hz) via a 
cord. It should also be understood that power input (420) may 
be configured to receive power from a range of sources 
including those providing power at 120V-240V and 50 HZ-60 
HZ, to function in many global settings without the need for 
user reconfiguration and without the need for the system itself 
to be reconfigured to accommodate Such varying power 
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Sources. In some other versions, vacuum control module 
(400) includes an integral power source Such as one or more 
batteries. Power switch (422) is operable to selectively com 
plete a circuit between power input (420) and processor (434) 
as well as other components of system (2), Such that power 
switch (422) serves as a primary power switch. Power button 
(418) acts as a secondary power Switch, and essentially tran 
sitions vacuum control module (400) between a standby 
mode and an active mode. In some versions, power button 
(418) is simply omitted. It should also be understood that 
power button (418) may be incorporated into holster (200) if 
desired. 
0147 Fan (424) of the present example comprises a con 
ventional fan that is operable to draw heat away from the 
above-described components of vacuum control module 
(400). In some versions, fan (424) runs continuously when 
vacuum control module is in an active mode. In some other 
versions, fan (424) only runs when a sensed temperature 
within vacuum control module (400) exceeds a threshold. As 
yet another merely illustrative variation, fan (424) may be 
configured to initially run at a relatively low flow rate by 
default; then run at a higher flow rate when a sensed tempera 
ture within vacuum control module (400) exceeds a thresh 
old. 

0148 Remote control input (426) of the present example 
comprises a socket that is operable to receive a plug (950, 
970) from a remote hand control (940) or a foot switch (960), 
examples of which will be described in greater detail below. 
0149 Vacuum pump (428) of the present example com 
prises a conventional vacuum pump that is operable to create 
a vacuum. "Vacuum' as used herein should not be read as 
being limited to a particular level, but should be read broadly 
enough to encompass at least some level of Suction. Vacuum 
pump (428) is in fluid communication with vacuum interface 
(430), such that vacuum pump (428) is operable to commu 
nicate vacuum through Vacuum interface (430). In the present 
example, vacuum interface (430) comprises a conventional 
flexible tube (450) that is operable to couple with a conven 
tional vacuum canister (e.g., a Bemis(R 800 cc Vacuum can 
ister, by Bemis Manufacturing Company of Sheboygan Falls, 
Wis.). As will be described in greater detail below, the 
vacuum canister is further in communication with biopsy 
device (10) via tube set interface (500). 
0150 FIG. 29 shows an exemplary form that vacuum con 

trol module (400) may take. In particular, FIG. 29 shows 
vacuum control module (400) as including a rear hand grip 
(440), a front hand grip (442), a tube set interface socket 
(444), a vacuum canister receptacle (446), a Saline pole (448). 
and an exhaust vent (452). Hand grips (440, 442) facilitate 
lifting and carrying of vacuum control module (400) by a 
single person with two hands. Tube set interface socket (440) 
is configured to couple with tube set interface (500) as will be 
described in greater detail below. Tube set interface socket 
(444) includes a pair of exposed spindles that are rotatably 
driven by motors (412, 414). Vacuum canister receptacle 
(446) is configured to receive and hold a conventional vacuum 
canister. Flexible tube (450) is sized and positioned to couple 
with the vacuum canister that is inserted in vacuum canister 
receptacle (446). Saline pole (448) includes a hook that is 
configured to hold a conventional bag of saline. Exhaust vent 
(452) is configured to provide a vent for heated air forced by 
fan (424). As also shown, touchscreen (410), holster cable 
socket (416), and power button (418) are at the front of 
vacuum control module (400) in this example; while power 
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input (420), power switch (422), and remote control input 
(426) are at the back of vacuum control module (400) in this 
example. Of course, vacuum control module (400) may have 
a variety of alternative components, features, and configura 
tions; and may alternatively take a variety of other forms as 
will be apparent to those of ordinary skill in the art in view of 
the teachings herein. 
0151. While not shown, it should be understood that 
vacuum control module (400) may also include a peripheral 
input/output, may comprise one or more input/output ports of 
various kinds. By way of example only, such a peripheral 
input/output may comprise a USB port, an Ethernet port, a 
wireless adapter, and/or any other Suitable type(s) of ports, 
including combinations thereof. Such a peripheral input/out 
put may be operable to transmit firmware updates and/or 
additional control algorithms, etc., to processor (434) and 
memory (432). In addition or in the alternative, a peripheral 
input/output may be operable to transmit data from vacuum 
control module (400) to another device, another piece of 
capital equipment, a hospital database, a remote database, etc. 
Such transmitted data may relate to operation of system (2) 
and/or Such data may relate to the particular patient. Various 
Suitable ways in which a peripheral input/output may be 
provided and used will be apparent to those of ordinary skill 
in the art in view of the teachings herein. 
0152 A. Exemplary Tube Set Interface 
(O153 FIGS. 31-32 show tube set interface (500) of the 
present example. In particular, tube set interface (500) 
includes a frame (502) that has a resilient locking tab (504). 
Locking tab (504) is configured to releasably couple frame 
(502) with tube set interface socket (444). Tube set interface 
(500) further includes a first integral valve body (510) and a 
second integral valve body (520). First integral valve body 
(510) includes a rotary actuator (512) that is operable to rotate 
a spool valve within valve body (510) to change pneumatic 
states through valve body (510). Rotary actuator (512) is 
configured to engage the spindle that is driven by first motor 
(412) when frame (502) is coupled with tube set interface 
socket (444). Similarly, second integral valve body (520) 
includes a rotary actuator (522) that is operable to rotate a 
spool valve within valve body (520) to change pneumatic 
states through valve body (520). Rotary actuator (522) is 
configured to engage the spindle that is driven by second 
motor (414) when frame (502) is coupled with tube set inter 
face socket (444). 
0154) Valve body (510) also includes a first port (514), 
second port (516), and third port (518). First port (514) is in 
communication with atmospheric air, and includes a filter. 
Second port (516) is coupled with a vacuum manifold (580). 
Third port (518) is in communication with a tube (530). Tube 
(530) includes a stopcock (532) that is operable to selectively 
place a leur fitting (534) in communication with either tube 
(530) or leur fitting (536). Luer fitting (534) is configured to 
couple with tube (20), such that tube (530) may ultimately 
communicate with lumen (151) of cutter (150). Luer fitting 
(536) is configured to serve as an injection port, enabling 
administration of medicine etc., through lumen (151) of cut 
ter (150). For instance, while needle (110) is inserted in a 
patient's breast, the user may at least partially retract cutter 
(150), couple a source of medicine with leur fitting (536), 
switch stopcock (536) to couple luer fitting (536) with leur 
fitting (534), then administer the medicine through these 
components to reach the patient’s breast via lateral aperture 
(114). When this is being done, it may be desirable to secure 
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clip (48) to tube (46), shown in FIG. 4, to reduce leakage of 
the injected medicine back through tube (46). It should be 
understood that stopcock (532) may be switched to effec 
tively seal offleur fitting (536) during the actual biopsy pro 
cedure of tissue sampling. The spool valve within valve body 
(510) is operable to selectively couple third port (518) with 
either first port (514), second port (516), or neither (i.e., 
thereby effectively sealing third port (518)), based on the 
rotational position of the spool valve, in accordance with the 
control algorithms described below. 
(O155 Valve body (520) includes a first port (524), second 
port (526), third port (528), fourth port (527), and fifth port 
(529). First port (524) is in communication with atmospheric 
air, and includes a filter. Second port (526) is coupled with a 
tube (550), which is further coupled with a leur fitting (552). 
Second port (526) and tube (550) are configured to commu 
nicate Saline based on the operational position of the spool 
valve within valve body (520). Third port (528) is coupled 
with a tube (540), which is further coupled with a leur fitting 
(542). Third port (528) and tube (540) are configured to 
communicate vacuum based on the operational position of the 
spool valve within valve body (520). Fourth port (527) is in 
communication with tube (50), which is further in communi 
cation with saline port (570). Saline port (570) is configured 
to couple with a salinebag (80) as shown in FIG. 1. Fifth port 
(529) is in communication with vacuum manifold (580), 
which is in communication with tube (60). Tube (60) is in 
communication with a port (560), which is configured to 
couple with vacuum canister (70). The spool valve within 
valve body (520) is operable to selectively couple second and 
third ports (526,528) with either first port (524), fourth port 
(527), fifth port (529), or none of the above (i.e., thereby 
effectively sealing second port (526) and/or third port (528)), 
based on the rotational position of the spool valve, in accor 
dance with the control algorithms described below. 
0156 Leur fitting (552) is configured to couple with leur 

fitting (32), which is coupled with tube (30). As shown in FIG. 
4, tube (30) is coupled with Y-connector (44), which is further 
coupled with tube (46). As described above, tube (46) is 
coupled with manifold (122). Thus, tubes (30,550) are ulti 
mately in fluid communication with second lumen (192) of 
needle (110). Leur fitting (552) is configured to couple with 
leur fitting (42), which is coupled with tube (40). Tube (40) is 
also coupled with Y-connector (44). Thus, tubes (40,540) are 
also ultimately in fluid communication with second lumen 
(192) of needle (110). 
(O157 By way of example only, tube set interface (500) 
may be constructed in accordance with at least some of the 
teachings of U.S. patent application Ser. No. 13/765,931, 
entitled “Biopsy Device Valve Assembly, filed Feb. 13, 2013, 
the disclosure of which is incorporated by reference herein. 
Other suitable configurations for tube set interface (500) will 
be apparent to those of ordinary skill in the art in view of the 
teachings herein. It should also be understood that at least 
some of the valving functionality of tube set interface (500) 
may be incorporated into biopsy device (10) and/or into 
vacuum control module (400). For instance, the valving func 
tionality may instead be provided by a combination of sole 
noids and a vacuum canister lid in a system of pinch valves as 
described in U.S. Pat. Pub. No. 2008/0214955, the disclosure 
of which is incorporated by reference herein. 
0158 B. Exemplary Graphical User Interface 
0159. As noted above, vacuum control module (400) 
includes a touchscreen (410) that serves as a primary graphi 
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cal user interface feature for vacuum control module (400). 
Examples of interactive screens that may be displayed 
through touchscreen (410) will be described in greater detail 
below, while further examples will be apparent to those of 
ordinary skill in the art in view of the teachings herein. It 
should also be understood that vacuum control module (400) 
may further include various other kinds of user interface 
features, including but not limited to various kinds of buttons, 
dials, knobs, sliders, a microphone, a speaker, etc. 

1. Exemplary Setup Screens 

(0160 FIGS.33A-33D show exemplary screens (600, 620, 
640, 660) that may be displayed on touchscreen (410) during 
setup of biopsy system (2). In particular, screen (600) shown 
in FIG. 33A includes a graphical representation (602) of 
holster (200) and a graphical representation (604) of vacuum 
control module (400), with a textual instruction (606) to 
attachholster (200) to vacuum control module (400). Screen 
(600) also includes a volume adjustment button (608), a 
brightness adjustment button (610), and an accessory attach 
ment indication field (612). If the user taps Volume adjust 
ment button (608), a sub-screen will pop up enabling the user 
to select a volume level for audio feedback emitted by 
vacuum control module (400). If the user taps brightness 
adjustment button (610), a Sub-screen will pop up enabling 
the user to select a brightness level for touchscreen (410). 
Accessory attachment indication field (612) provides a visual 
indication of an accessory attached to vacuum control module 
(400). In the view depicted in FIG. 33A, a graphical repre 
sentation (614) of a footSwitch is shown in accessory attach 
ment indication field (612), indicating that a footswitch is 
coupled with remote control input (426). An exemplary foot 
switch (960) and other exemplary accessories will be 
described in greater detail below. 
0.161. As soon as the user plugs cable (90) into holster 
cable socket (416), touchscreen (410) automatically transi 
tions to screen (620) shown in FIG. 33B. It should therefore 
be understood that vacuum control module (400) includes 
circuitry configured to sense when cable (90) is plugged into 
holster cable socket (416). Various forms that such circuitry 
may take will be apparent to those of ordinary skill in the art 
in view of the teachings herein. Screen (620) includes a 
graphical representation (622) of holster (200) and a graphi 
cal representation (624) of probe (100), with a textual instruc 
tion (626) to attach probe (100) to holster (200). Screen (600) 
also includes volume adjustment button (608), brightness 
adjustment button (610), accessory attachment indication 
field (612), and a settings adjustment button (616). Accessory 
attachment indication field (612) is empty in this example, 
indicating that neither a footSwitch nor any other accessory is 
coupled with control input (426). If the user taps settings 
adjustment button (616), a Sub-screen will pop up enabling 
the user to adjust various settings for vacuum control module 
(400) (e.g., language, etc.). 
(0162. Once the user attaches probe (100) to holster (200), 
touchscreen (410) automatically transitions to screen (640). 
As noted above, a magnet in probe (100) and corresponding 
sensor in holster (200) are operable to provide sensing of 
attachment between probe (100) and holster (200), and such 
sensing is communicated to vacuum control module (400) via 
cable (90). In some instances, probe (100) may already be 
coupled with holster (200) before cable (90) is coupled with 
holster cable socket (416). In some such instances, vacuum 
control module (400) senses this and simply skips Screen 
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(620), transitioning directly from screen (600) to screen 
(640). As shown in FIG.33C, screen (640) includes graphical 
representation (624) of probe (100) coupled with graphical 
representation of holster (200), as well as a textual invitation 
(642) to proceed to initialization. When the user taps on 
textual invitation (642), biopsy system (2) runs through an 
initialization algorithm as will be described in greater detail 
below. 
0163 When that initialization process is complete, touch 
screen (410) automatically transitions to screen (660). As 
shown in FIG.33D, screen (660) includes an instruction (662) 
to choose a particular side of holster (200) for activation. At 
this stage the user must choose which side panel (204) will 
have active buttons (254, 262, 266, 270, 272) as described 
above. For instance, the user may press one or more of buttons 
(254, 262,266, 270,272) on the preferred side panel (204) to 
select the preferred side panel (204). Until the user makes this 
selection, the LEDs on both side panels (204) may flash as 
described above. As also shown in FIG. 33D, screen (660) 
includes a standby button (618) that is operable to toggle 
biopsy System (2) between an active mode and a standby 
mode. It should be understood that other screens may also 
include standby button (618); or that standby button (618) 
may simply be omitted. 
0164. After the user has selected a particular side panel 
(204) for activation, touchscreen (410) automatically transi 
tions to screen (700). As shown in FIG.33E, screen (700) 
includes a cutter control region (710), a tissue sample holder 
control region (730), and a vacuum control region (750). 
Regions (710, 730, 750) extend horizontally and are verti 
cally stacked relative to each other, though it should be under 
stood that regions (710, 730, 750) may be provided in numer 
ous other ways as will be apparent to those of ordinary skill in 
the art in view of the teachings herein. Exemplary features 
and operabilities of regions (710,730, 750) will be described 
in greater detail below, with reference to FIGS. 33E-33I. In 
Some instances where a biopsy procedure is interrupted, 
touchscreen (410) may transition to screen (840), shown in 
FIG. 33.J. By way of example only, screen (840) may be 
displayed when a user taps standby button (618). This screen 
(840) is substantially similar to screen (640) shown in FIG. 
33C, except that this screen (840) includes an invitation (642) 
to return to the biopsy procedure. When a user taps invitation 
(642), touchscreen (410) may revert back to screen (700) 
shown in FIG.33 E. 

2. Exemplary Cutter Interface Features 
(0165. As shown in FIG.33E, cuttercontrol region (710) of 
screen (700) includes a graphical representation (712) of the 
distal end of needle (110), a graphical representation (726) of 
cutter (150), a “set aperture' button (714), a cutter speed 
adjustment button (716). When a user taps cutter speed 
adjustment button (716), a Submenu pops up enabling the user 
to select from available speeds for advancement of cutter 
(150). For instance, the submenu may enable selection from 
slow, standard, and fast speeds. By way of example only, 
motor (244) may rotate at approximately 20000 RPM during 
advancement of cutter (150) when slow speed is selected and 
at approximately 12000 RPM during retraction of cutter 
when slow speed is selected. Motor (244) may rotate at 
approximately 20000 RPM during advancement of cutter 
(150) when standard speed is selected and at approximately 
20000 RPM during retraction of cutter when standard speed 
is selected. Motor (244) may rotate at approximately 25000 
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RPM during advancement of cutter (150) when fast speed is 
selected and at approximately 25000 RPM during retraction 
of cutter when fast speed is selected. Of course, any other 
suitable speeds may be used. The user may select one of these 
speeds based on the nature of the tissue being biopsied and/or 
based on other considerations. 

0166 In one merely illustrative alternative version, when 
the user taps on cutter speed adjustment button (716) a sub 
menu pops up enabling the user to select from various biopsy 
modes, some of which may provide different cutter speeds, 
different saline usage, and/or other variations. For instance, in 
some versions, the biopsy modes include a “low saline' 
biopsy mode, a “standard” speed biopsy mode, and a “high” 
speed biopsy mode. By way of example only, motor (244) 
may rotate at approximately 20000 RPM during advance 
ment of cutter (150) when “low saline' biopsy mode or “stan 
dard speed biopsy mode is selected; and at approximately 
20000 RPM during retraction of cutter (150) when “low 
saline' biopsy mode or “standard speed biopsy mode is 
selected. Motor (244) may rotate at approximately 25000 
RPM during advancement of cutter (150) when “high speed 
biopsy mode is selected and at approximately 25000 RPM 
during retraction of cutter when “high speed biopsy mode is 
selected. Of course, any other Suitable speeds may be used. 
The user may select one of these speeds based on the nature of 
the tissue being biopsied and/or based on other consider 
ations. For instance, the “low saline' biopsy mode may be 
selected for alternative tissue types; the “standard” speed 
biopsy mode for standard tissue types; and the "high speed 
biopsy mode for providing relatively high cutter speeds to 
obtain more tissue samples in a shorter time period than 
would otherwise be obtained in the other modes. 

(0167. Of course, as with other features of vacuum control 
module (400) described herein, cutter speed adjustment but 
ton (716) may be omitted if desired. For instance, some ver 
sions may provide advancement of cutter (150) in only one 
speed. 

(0168 When the user taps on “set aperture' button (714), 
touchscreen (410) transitions to the screen (760) shown in 
FIG. 33F. Screen (760) is generally similar to screen (700), 
except that regions (730, 750) are dark, buttons (714, 716) are 
dark, and additional buttons (720, 722, 724) appear over 
graphical representation (712) of the distal end of needle 
(110). Buttons (720, 722, 724) enable the user to set the 
proximal-most position for distal edge (152) of cutter (150) 
during operation of biopsy device (100). In particular, button 
(720) establishes a proximal-most position for distal edge 
(152) of cutter (150) during operation of biopsy device (100) 
whereby lateral aperture (114) is only opened 12 mm by 
cutter (150) before cutter (150) advances distally. Button 
(722) establishes a proximal-most position for distal edge 
(152) of cutter (150) during operation of biopsy device (100) 
whereby lateral aperture (114) is only opened 18 mm by 
cutter (150) before cutter (150) advances distally. Button 
(724) establishes a proximal-most position for distal edge 
(152) of cutter (150) during operation of biopsy device (100) 
whereby lateral aperture (114) is fully opened by cutter (150) 
before cutter (150) advances distally. Of course, these incre 
ments are mere examples, and any other Suitable increments 
may be used. In the present example, biopsy system (2) will 
default to a fully opened aperture (114) setting in the event 
that the user does not select a different aperture size through 
screen (760). 
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(0169. Whenauser taps aparticular button (720,722,724), 
screen (760) provides feedback by positioning the graphical 
representation (726) of cutter (150) such that the distal end of 
graphical representation (726) corresponds with the position 
just selected by the user. This positioning of graphical repre 
sentation (726) may persist until the positioning is later 
changed by the user. For instance, FIG.33 I shows graphical 
representation (726) in the 18 mm position during use of 
biopsy device (100). 
0170 By way of example only, system (2) may provide the 
above-described “variable aperture' functionality in accor 
dance with at least some of the teachings of U.S. Pat. No. 
7,517,322, entitled “Biopsy Device with Variable Side Aper 
ture issued Apr. 14, 2009, the disclosure of which is incor 
porated by reference herein; and/or inaccordance with at least 
some of the teachings of U.S. Pat. Pub. No. 2008/0214955, 
the disclosure of which is incorporated by reference herein. In 
Some versions, the graphical representation (726) of cutter 
(150) as described above is provided in a first color; while a 
second graphical representation of cutter (150) is provided in 
a second color. This second graphical representation may 
show the actual position of cutter in real time. Thus, the 
graphical representations (712, 726) may operate in a sub 
stantially similar manner as cutter position indicator (250) on 
holster (200). 
0171 It should be understood that the foregoing features 
relating to control of cutter (150) through touchscreen (410) 
are merely illustrative examples; and that they may be modi 
fied, substituted, supplemented, or omitted as desired. Vari 
ous other features that may be used to provide control of 
cutter (150) through touchscreen (410) will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. 

3. Exemplary Tissue Sample Holder Interface 
Features 

0172. As shown in FIG.33E, tissue sample holder control 
region (730) of screen (700) includes a graphical representa 
tion (732) of tissue sample holder (300), a “set view position 
button (734), and an “advance chambers” button (736). “Set 
view position” button (734) enables a user to select which side 
of tissue sample holder (300) will be designated for presen 
tation of tissue samples each time a tissue sample is acquired. 
In particular, the user may select from four positions for tissue 
sample presentation—the 12 o'clock position, the 3 o'clock 
position, the 6 o'clock position, and the 9 o'clock position. 
These positions correspond to the angular positions about the 
central axis of tissue sample holder (300). Of course, any 
other suitable position options may be provided. The user 
may select a position to provide the user with the best visibil 
ity of severed tissue samples, based on considerations such as 
the user's physical location in relation to biopsy device (10), 
the location of adjacent equipment, etc. It should be under 
stood that one of the above-listed positions (or some other 
position). Such as the 12 o'clock position, may be automati 
cally selected by default, in the event that the user does not 
affirmatively select a presentation position through set view 
position' button (734). Further details of tissue sample pre 
sentation are described in greater detail below. Additional 
details relating to examples of tissue sample presentation are 
described in U.S. Pat. Pub. No. 2008/0214955, the disclosure 
of which is incorporated by reference herein. 
0173 When a user taps on “set view position” button 
(734), touchscreen (410) transitions to the screen (780) 
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shown in FIG. 33G. Screen (780) is generally similar to 
screen (700), except that regions (710, 750) are dark, button 
(736) is dark, and four highlights (738) appear over graphical 
representation (732) of tissue sample holder (300). These 
highlights (738) correspond to the 12 o'clock position, the 3 
o'clock position, the 6 o'clock position, and the 9 o'clock 
position. With highlights (738) illuminated, the user may tap 
one of the highlights (738) to select whichever angular posi 
tion is preferred for presentation of biopsy samples. 
0.174 During operation of biopsy device (10), tissue 
sample holder control region (730) of screen (820) as shown 
in FIG. 33I indicates the successive filling of each chamber 
(346) in the graphical representation (732) of tissue sample 
holder (300). In particular, FIG.33I shows the first six cham 
bers (346) as being full, by illuminating those first six cham 
bers in graphical representation (732) in a color that is differ 
ent from the color used to illuminate the rest of the chambers 
in graphical representation (732). Thus, as each tissue sample 
is acquired, the chambers in graphical representation (732) 
Successively change colors to indicate the filling of tissue 
sample holder (300). In instances where the “advance cham 
bers' button (736) is used to skip one or more chambers (346), 
those skipped chambers may be illuminated in yet a different 
color in graphical representation (732). In other words, 
graphical representation (732) may show available chambers 
in one color, occupied chambers in another color, and skipped 
chambers in yet another color. 
0.175. As noted above, in some instances the user may 
wish to skip chambers (346) in tissue sample holder (300) 
(e.g., Such that the first tissue sample is deposited in the 
chamber (346) at the 5 o'clock position, etc.). To that end, the 
user may tap “advance chambers’ button (736) to rotate 
manifold (310) in increments corresponding to one chamber 
(346) at a time. In other words, each time the user taps 
“advance chambers’ button (736), manifold (310) is incre 
mentally rotated to align the next chamber (346) with lumen 
(151) of cutter (150). In some versions, tapping “advance 
chambers' button (736) will automatically rotate manifold 
(310) to align the seventh chamber (346) with lumen (151) of 
cutter (150), regardless of which chamber (346) was previ 
ously aligned with lumen (151) of cutter (150). For instance, 
this may be desirable in instances where a user has removed 
a first tray (330) (providing the first six chambers (346)) from 
manifold (310) in the middle of a biopsy procedure where less 
than six tissue samples have been acquired; and the user 
wishes to continue the biopsy procedure beginning with the 
seventh chamber (346) (which would be the first chamber 
(346) of the second tray (330)). 
0176 There may also be occasions during a biopsy proce 
dure where the user wishes to remove tissue sample holder 
(300) from probe (100) and couple a new tissue sample holder 
(300) with probe (100) (e.g., while needle (110) is still 
inserted in the patient’s breast). When a user does this, the 
user may tap “reset chambers' button (740) as shown in FIG. 
33I. When the user taps “reset chambers” button (740), 
vacuum control module (400) resets graphical representation 
(732) of tissue sample holder (300) to show all chambers 
(346) being empty. 
0177. It should be understood that the foregoing features 
relating to control of tissue sample holder (300) through 
touchscreen (410) are merely illustrative examples; and that 
they may be modified, Substituted, Supplemented, or omitted 
as desired. Various other features that may be used to provide 
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control of tissues sample holder (300) through touchscreen 
(410) will be apparent to those of ordinary skill in the art in 
view of the teachings herein. 
(0178 For example, FIGS. 34A-34H show another exem 
plary graphical representation (832) that may be readily 
incorporated for use with tissue sample holder control region 
(730) of screen (700). Graphical representation (832) is simi 
lar to graphical representation (732) except that graphical 
representation (832) comprises a counter (838) in the central 
portion of graphical representation (832) to store the total 
number of biopsy samples attempted. For instance, FIG.34A 
shows graphical representation (832) in an initial state before 
a biopsy sample has been attempted. In the initial state, 
counter (838) is blank to represent that a sample has not been 
attempted by biopsy device (10). Chamber indicators (836) 
are lit with a first color (e.g. gray) to visually indicate that 
chambers (346) of tissue sample holder (300) are empty. FIG. 
34B shows graphical representation (832) while one biopsy 
sample is being collected, e.g. after the user has pressed 
biopsy button (262). Counter (838) displays a “1” to indicate 
the attempt of the first biopsy sample. Counter (838) may be 
displayed in a first color to indicate that the first biopsy 
sample is currently being attempted. Chamber indicators 
(836) rotate on screen (700) as manifold (310) of tissue 
sample holder (300) rotates to provide a visual indication of 
the rotational position of manifold (310). In the present 
example, chamber indicators (836) have rotated counter 
clockwise by a single chamber (346). During the collection of 
a tissue sample, chamber indicator (836) corresponding to the 
selected chamber (346) of tissue sample holder (300) that is 
receiving the tissue sample is positioned under highlighted 
portion (834) of graphical representation (832). Highlighted 
portion (834) represents the angular position of cutter lumen 
(151) in relation to chambers (346) of manifold (310). 
0179. Once a sample has been taken by device (10), cham 
ber indicators (836) and counter (838) may change to a sec 
ond color to indicate that the sample has been collected. FIG. 
34C shows graphical representation (832) after two tissue 
samples have been collected. Two chambers of chamber indi 
cators (836) have changed to a second color (e.g. purple) to 
indicate that the corresponding chambers (346) contain 
samples. Chamber indicators (836) have also rotated such 
that the third chamber indicator (836) is positioned under 
highlighted portion (834) to indicate that the next empty 
chamber (346) is positioned to receive the next tissue sample 
attempted. Counter (838) displays a '2' to show that two 
tissue samples have been attempted by device (10). Counter 
(838) has also changed to a second color to indicate that the 
second tissue sample has been attempted. Alternatively, 
screen (700) may change the brightness of chamber indica 
tors (836) and counter (838) to indicate whether a tissue 
sample has been attempted. 
0180. In some instances, chambers (346) of tissue sample 
holder (300) are advanced without receiving a tissue sample 
by pressing “advance chambers’ button (736). FIG. 34D 
shows that tissue sample holder (300) has been advanced by 
two chambers (346) without collecting a tissue sample. 
Chamber indicators (836) have rotated by two chamber indi 
cators (836) such that the fifth chamber indicator (836) is 
positioned under highlighted portion (834). The third and 
fourth chamber indicators (836) remain in the first color to 
indicate that the corresponding chambers (346) of tissue 
sample holder (300) have not received a tissue sample. 
Counter (838) also remains displaying a '2' in the second 
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color to show that two tissue samples have been attempted by 
device (10). Biopsy device (10) may then continue to collect 
additional tissue samples. FIG. 34E shows graphical repre 
sentation (832) while a second additional tissue sample is 
being attempted. Chamber indicators (836) have been rotated 
such that the sixth chamber indicator (836) is positioned 
under highlighted portion (834). The fifth chamber indicator 
(836) has changed to the second color to indicate that a 
sample has been collected in the corresponding chamber 
(346). Counter (838) displays a “4” in the first color to indi 
cate that the fourth total tissue sample is currently being 
attempted by device (10). Additional tissue samples may be 
attempted. FIG. 34F shows graphical representation (832) 
while a seventh tissue sample is being attempted. Chamber 
indicators (836) have rotated to align the ninth chamber indi 
cator (836) under highlighted portion (834) and chamber 
indicators (836) corresponding to chambers (346) containing 
tissue samples have changed to the second color. Highlighted 
portion (834) repositioned to the bottom of graphical repre 
sentation (832) to show that device (10) has been rotated to 
the corresponding position. Counter (838) displays a “7” in 
the first color to show that the seventh tissue sample is cur 
rently being attempted by device (10). 

0181. In some instances, manifold (340) of tissue sample 
holder (300) is emptied and/or replaced with a new manifold 
(340). In the present example, manifold (340) has been 
replaced after the seventh tissue sample was collected by 
device (10), as shown in FIG. 34G. A user may tap “reset 
chambers' button (740) to reset chamber indicators (836) to 
the initial position such that chamber indicators (836) are 
displayed in the first color to show that the corresponding 
chambers (346) are empty. Counter (838) continues to display 
a “7” in the second color to show that a total of seven tissue 
samples have been attempted by device (10). Two additional 
tissue samples were then attempted by device (10), as shown 
in FIG. 34H. Chamber indicators (836) rotated to correspond 
to the rotation of manifold (340). The first and second cham 
ber indicators (836) changed to the second color to show that 
the corresponding chambers (346) contain tissue samples. 
The next available chamber (346) is then aligned to receive to 
the next tissue sample, as shown by the third chamber indi 
cator (836) positioned under highlighted portion (834). 
Counter (838) displays a “9 in the second color to show that 
a total of nine tissue samples have been attempted by device 
(10). 
0182 Counter (838) may be reset to restart the count of 
tissue samples. For instance, chamber indicators (836) are 
first manually reset to the initial position by pressing “reset 
chambers' button (740), as shown in FIG. 34A, to clear the 
“full chamber indicators (836) on graphical representation 
(832). The user then touches the center portion of graphical 
representation (832) on counter (838) to clear counter (838), 
as shown in FIG. 34A. The user may tap graphical represen 
tation (832), or the user may press graphical representation 
(832) for a predetermined amount of time to clear counter 
(838). After counter (838) is cleared, counter (838) is reset to 
display a “1” for the next biopsy sample attempted. Alterna 
tively, counter (838) may automatically reset when probe 
(100) is removed from holster (200) and probe (100) is 
recoupled and/or replaced. Other suitable methods of reset 
ting counter (838) will be apparent to one with ordinary skill 
in the art in view of the teachings herein. 
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4. Exemplary Vacuum Interface Features 
0183. As shown in FIG.33E, vacuum control region (750) 
of screen (700) includes a set of bars (752) that gradually 
increase in height from left to right, a “set vac level button 
(754), and a “steady vac' button (756). When a user taps “set 
vac level button (754), touchscreen (410) transitions to the 
screen (800) shown in FIG. 33H. Screen (800) is generally 
similar to screen (700), except that regions (710,730) are dark 
and button (756) is dark. Button (754) enables the user to 
select an amount of vacuum provided by vacuum pump (428). 
In particular, each time the user taps button (754), the vacuum 
level will increase incrementally, which will be reflected 
through successive illumination of bars (752) with each tap of 
button (754). If the user taps button (754) when the far-right 
bar (752) is illuminated, bars (752) will reset back to the 
far-left bar, and the vacuum level will transition back from the 
highest level to the lowest level. The user may thus repeatedly 
press button (754) to cycle through the various vacuum levels 
until the desired vacuum level is selected. As shown in FIG. 
33I, screen (820) persistently displays the selected vacuum 
level through bars (752) during use of biopsy device (10). 
0184 The user may tap “steady vac' button (756) to ini 

tiate a “steady vac' cycle. An example of such a cycle will be 
described in greater detail below. The user may subsequently 
tap button (756) again to stop the “steady vac' cycle. In 
addition or in the alternative, the “steady vac' cycle may 
automatically cease when the user activates biopsy button 
(262) or provides some other user input. 
0185. It should be understood that the foregoing features 
relating to control of vacuum through touchscreen (410) are 
merely illustrative examples; and that they may be modified, 
Substituted, Supplemented, or omitted as desired. Various 
other features that may be used to provide control of vacuum 
through touchscreen (410) will be apparent to those of ordi 
nary skill in the art in view of the teachings herein. Similarly, 
various other features of system (2) that may be controlled 
through touchscreen (410), and ways in which such features 
may be controlled through touchscreen (410), will be appar 
ent to those of ordinary skill in the art in view of the teachings 
herein. 
0186 C. Exemplary Control Module Accessories 
0187 FIGS. 34-37 depict examples of accessories that 
may be provided for use with vacuum control module (400). 
It should be understood that these accessories are not required 
for operation of vacuum control module (400). It should also 
be understood that additional types of accessories may be 
used with vacuum control module (400). Other suitable types 
of accessories, as well as variations of the below described 
accessories, will be apparent to those of ordinary skill in the 
art in view of the teachings herein. 
0188 FIGS. 34-35 show an exemplary cart (900) that may 
be used with vacuum control module (400). Cart (900) of this 
example includes a platform (902), a probe dock (904), a 
holster dock (906), and handles (908). Platform (902) is con 
figured to receive vacuum control module (400). In some 
versions, one or more locking features are provided to further 
secure vacuum control module (400) to platform (902). Probe 
dock (904) is configured to removably hold probe (100); 
while holster dock (906) is configured to removably hold 
holster (200). A bracket (910) is positioned underneath plat 
form (902) and is configured to hold a coiled length of cable 
(90). Platform (902) is positioned atop a column (914), which 
includes a storage bin (912) and cable pass-throughs (906) 
that enable cables to be fed into the hollow interior of column 
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(914). A base shelf (918) is positioned at the bottom of col 
umn (914). Wheels (920) provide mobility for cart (900) and 
include locking features to selectively secure the position of 
cart (900). Still other suitable features and functionalities that 
may be provided through cart (900) will be apparent to those 
of ordinary skill in the art in view of the teachings herein. 
0189 FIG. 36 shows an exemplary remote hand control 
(940) that may be used with vacuum control module (400). 
Remote hand control (940) of this example includes a biopsy 
button (942), a vacuum button (944), and an open/close but 
ton (946). Biopsy button (942) is the functional equivalent of 
biopsy button (262) described above. Vacuum button (944) is 
the functional equivalent of vacuum button (266) described 
above. Open/close button (946) is the functional equivalent of 
open/close button (254) described above. Remote hand con 
trol (940) of the present example also includes a cable (948) 
with a plug (950) that is operable to couple with remote 
control input (426) of vacuum control module (400). Plug 
(950) also includes an indicator (952) to facilitate proper 
rotational alignment of plug (950) with remote control input 
(426). In some other versions, remote hand control (940) 
communicates with vacuum control module (400) wirelessly 
(e.g., using the Bluetooth protocol, etc.). In the present 
example, vacuum control module (400) emits an audible tone 
when plug (950) is inserted into remote control input (426) 
and displays a graphical representation of remote hand con 
trol (940) in accessory attachment indication field (912) of 
touchscreen (410). In some versions, buttons (254, 262, 266) 
on holster (200) are inoperable when plug (950) is inserted in 
remote control input (426), while buttons (270. 272) remain 
operable. In some other versions, buttons (254, 262,266) also 
remain operable despite plug (950) being inserted in remote 
control input (426). It should also be understood that cutter 
position indicator (250) and error indicator (260) may also 
remain operable regardless of whether plug (950) is inserted 
in remote control input (426). Still other suitable features and 
functionalities that may be provided through remote hand 
control (940) will be apparent to those of ordinary skill in the 
art in view of the teachings herein. 
(0190 FIG. 37 shows an exemplary remote footswitch 
(960) that may be used with vacuum control module (400). 
Remote footswitch (960) of this example includes a biopsy 
pedal (962), a vacuum pedal (964), and an open/close button 
(946). Biopsy pedal (962) is the functional equivalent of 
biopsy button (262) described above. Vacuum pedal (964) is 
the functional equivalent of vacuum button (266) described 
above. Open/close button (966) is the functional equivalent of 
open/close button (254) described above. Remote footswitch 
(960) of the present example also includes a cable (968) with 
a plug (970) that is operable to couple with remote control 
input (426) of vacuum control module (400). Plug (970) also 
includes an indicator (972) to facilitate proper rotational 
alignment of plug (970) with remote control input (426). In 
some other versions, remote footswitch (960) communicates 
with vacuum control module (400) wirelessly (e.g., using the 
Bluetooth protocol, etc.). In the present example, vacuum 
control module (400) emits an audible tone when plug (970) 
is inserted into remote control input (426) and displays a 
graphical representation (614) of remote footswitch (960) in 
accessory attachment indication field (912) of touchscreen 
(410), as described above. In some versions, buttons (254, 
262, 266) on holster (200) are inoperable when plug (970) is 
inserted in remote control input (426), while buttons (270, 
272) remain operable. In some other versions, buttons (254, 
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262. 266) also remain operable despite plug (970) being 
inserted in remote control input (426). It should also be under 
stood that cutter position indicator (250) and error indicator 
(260) may also remain operable regardless of whether plug 
(970) is inserted in remote control input (426). Remote foot 
switch (960) of the present example also includes integral 
handles (974) to facilitate carrying of remote footswitch 
(960). Still other suitable features and functionalities that may 
be provided through remote footswitch (960) will be apparent 
to those of ordinary skill in the art in view of the teachings 
herein. 

V. EXEMPLARY CONTROL. ALGORITHMS 

0191 Biopsy system (2) may be operable to run through a 
variety of different control algorithms. Such control algo 
rithms may be stored on memory (432) in vacuum control 
module (400) and/or elsewhere. In addition, such control 
algorithms may be executed at least partially through proces 
sor (434). Several exemplary control algorithms will be 
described in greater detail below, while additional control 
algorithms will be apparent to those of ordinary skill in the art 
in view of the teachings herein. Similarly, various hardware 
and techniques that may be used to store and execute control 
algorithms in biopsy System (2) will be apparent to those of 
ordinary skill in the art in view of the teachings herein. 
0.192 A. Exemplary Initialization Sequence 
(0193 FIGS.38A-38B together show an exemplary initial 
ization sequence (1000) that may be carried out by biopsy 
system (2) before a biopsy procedure. FIGS. 39A-44 depict 
various Sub-sequences, which are performed as part of ini 
tialization sequence (1000), in greater detail. By way of 
example only, the initialization sequence (1000) may be car 
ried out as soon as the user taps the textual invitation (642) in 
the screen (640) shown in FIG. 40 after probe (100) has been 
coupled with holster (200) and cable (90) has been coupled 
with holster cable socket (416). In the present example, the 
initialization sequence (1000) starts out with an arming ini 
tialization sequence, which is shown in greater detail in FIGS. 
39A-39B and which is described in greater detail below. The 
initialization sequence (1000) then moves on to perform a 
combined cutter and tissue sample management system ini 
tialization sequence, in parallel with a vacuum initialization 
sequence. The cutter and tissue sample management system 
initialization sequence are shown in greater detail in FIGS. 
40-42B and are described in greater detail below. The vacuum 
initialization sequence is shown in greater detail in FIGS. 
43 A-43B and is described in greater detail below. The initial 
ization sequence (1000) then moves on to perform a priming 
sequence, which is shown in greater detail in FIG. 44 and is 
described in greater detail below. Next, the initialization 
sequence (1000) checks for valve errors, then checks whether 
the temperature of holster (200) is above a threshold, and is 
then complete. It should be understood that the initialization 
steps and sequences as described herein may be modified, 
Substituted, Supplemented, and/or omitted in numerous ways. 
Furthermore, the sequences may be re-ordered in any suitable 
arrangement, including running different sequences serially 
or in parallel, etc. 
(0194 FIGS. 39A-39B together show an exemplary arm 
ing initialization sequence in greater detail. This sequence is 
performed to initialize the components of needle firing 
mechanism (224). In particular, the process first determines 
whether needle firing mechanism (224) is in an armed State 
(e.g., with needle (110) in a proximal position as shown in 
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FIG. 25A). If needle firing mechanism (224) is in an armed 
state, needle firing mechanism (224) will be disarmed. Oth 
erwise, motor (246) is activated to translate firing rod (226) 
proximally until it reaches a hard stop. During this time, 
processor (434) tracks the motor current to determine 
whether that current exceeds a predetermined threshold. If the 
motor current exceeds a threshold, motor (246) is stopped. 
Otherwise, processor (434) further tracks the positioning of 
firing rod (226) and determines whether firing rod (226) 
reaches a predetermined maximum distance before reaching 
the hard stop. If the maximum distance is not yet exceeded, 
motor (246) continues to translate firing rod (226) until the 
hard stop is reached or until firing rod (226) reaches the 
predetermined maximum distance. Upon reaching the maxi 
mum distance or hard stop, motor (246) is stopped and needle 
firing mechanism (224) transitions to a disarming mode. In 
particular, the direction of rotation of motor (246) is reversed 
to translate firing rod (226) distally. Again, processor (434) 
tracks the motor current to determine whether that current 
exceeds a predetermined threshold. If the motor current 
exceeds a threshold, the motor is stopped. Otherwise, proces 
sor (434) further tracks the positioning offiring rod (226) and 
determines whether firing rod (226) reaches a predetermined 
maximum distance before reaching a hard stop. If the maxi 
mum distance is not yet exceeded, motor (246) continues to 
translate firing rod (226) until the hard stop is reached or until 
firing rod (226) reaches the predetermined maximum dis 
tance. Upon reaching the maximum distance or hard stop, 
motor (246) is stopped. It should be understood that the hard 
stops may be detected in the above sequences by the motor 
current exceeding a limit. 
0.195. After completing the above sequences, processor 
(434) may then store the hard stop position(s) in memory 
(432). Processor (434) then activates motor (246) to move 
needle (110) toward an initialized position. During this move 
ment, processor (434) monitors for stalling of motor (246). If 
motor (246) stalls, motor (246) is stopped and an error mes 
sage is generated. Processor (434) also monitors the motor 
current to determine whether that current exceeds a predeter 
mined threshold. When the current threshold is exceeded, 
processor (434) determines whether it is the first occurrence 
of exceeding the threshold during movement toward the ini 
tialized position. If it is the first time, the event is logged and 
processor (434) then determines whether the initialized posi 
tion has been reached. If it is not the first time there is no 
logging and processor (434) moves on to determining 
whether the initialized position has been reached. The fore 
going steps are looped until needle (110) reaches the initial 
ized position, at which time the sequence is complete. Of 
course, the foregoing steps are merely illustrative, and the 
foregoing sequence may be modified in numerous ways as 
will be apparent to those of ordinary skill in the art in view of 
the teachings herein. 
0.196 FIG. 40 shows an exemplary combined cutter and 
tissue sample management system initialization sequence in 
greater detail. As shown in FIG. 40, the sequence begins with 
a cutter actuation assembly initialization sequence, which 
first checks for errors in the cutter actuation assembly and 
then faults in the cutter actuation assembly. Next, the 
sequence checks for errors in the tissue sample management 
system and then faults in the tissue sample management sys 
tem. As shown in FIGS. 41A-41B, the cutteractuation assem 
bly initialization sequence begins with processor (434) acti 
vating motor (244) to translate cutter (150) distally toward a 
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hard stop. During this time, processor (434) tracks the motor 
current to determine whether that current exceeds a predeter 
mined threshold. If the motor current exceeds a threshold, 
motor (244) is stopped. Otherwise, processor (434) further 
tracks the positioning of cutter (150) and determines whether 
cutter (150) reaches a predetermined maximum distance 
before reaching the hard stop. If the maximum distance is not 
yet exceeded, motor (246) continues to translate cutter (150) 
until the hard stop is reached or until cutter (150) reaches the 
predetermined maximum distance. Upon reaching the maxi 
mum distance or hard stop, motor (244) is stopped, and the 
hard stop position is stored. 
0197) Then, processor (434) activates motor (244) to 
translate cutter (150) proximally to effectively open lateral 
aperture (114). During this movement, processor (434) moni 
tors for stalling of motor (244). If motor (244) stalls, motor 
(244) is stopped and an error message is generated. Processor 
(434) also monitors the motor current to determine whether 
that current exceeds a predetermined threshold. When the 
current threshold is exceeded, processor (434) determines 
whether it is the first occurrence of exceeding the threshold 
during movement of cutter (150) toward the open position. If 
it is the first time, the event is logged and processor (434) then 
determines whether the open position has been reached. If it 
is not the first time there is no logging and processor (434) 
moves on to determining whether the open position has been 
reached. The foregoing steps are looped until cutter (150) 
reaches the open position, at which time the direction of 
rotation of motor (244) is reversed to translate cutter (150) 
distally to effectively close lateral aperture (114). During this 
movement, processor (434) monitors for stalling of motor 
(244). If motor (244) stalls, motor (244) is stopped and an 
error message is generated. Processor (434) also monitors the 
motor current to determine whether that current exceeds a 
predetermined threshold. When the current threshold is 
exceeded, processor (434) determines whether it is the first 
occurrence of exceeding the threshold during movement of 
cutter (150) toward the closed position. If it is the first time, 
the event is logged and processor (434) then determines 
whether the closed position has been reached. If it is not the 
first time there is no logging and processor (434) moves on to 
determining whether the closed position has been reached. 
The foregoing steps are looped until cutter (150) reaches the 
closed position, at which time the sequence is complete. Of 
course, the foregoing steps are merely illustrative, and the 
foregoing sequence may be modified in numerous ways as 
will be apparent to those of ordinary skill in the art in view of 
the teachings herein. 
0198 FIGS. 42A-42B together show an exemplary tissue 
sample management system initialization sequence in greater 
detail. As shown in FIGS. 42A-42B, the sequence begins with 
storing the initial rotational position of manifold (310). Then, 
motor (242) is activated to rotate manifold (310). During this 
movement, processor (434) monitors for stalling of motor 
(242). If motor (242) stalls, motor (242) is stopped and an 
error message is generated. Otherwise, motor (242) continues 
rotating and processor (434) counts the number of rotations of 
manifold (310). If processor (434) counts three full rotations 
of manifold (310), motor (242) is stopped and an error mes 
sage is generated. Otherwise, motor (242) continues rotating 
and processor (434) monitors the motor current to determine 
whether that current exceeds a predetermined threshold. 
When the current threshold is exceeded, processor (434) 
determines whether it is the first occurrence of exceeding the 
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threshold during this initial rotation of manifold (310). If it is 
the first time, the event is logged and processor (434) then 
determines whether an index pulse has been detected (e.g., 
from an encoder coupled with manifold (310), etc.). If it is not 
the first time there is no logging and processor (434) moves on 
to determining whether the index pulse has been detected. 
The foregoing steps are looped until the index pulse is 
detected. After the index pulse is detected, processor (434) 
compares the position of manifold (310) to the initial position 
stored at the beginning of the sequence, to determine an offset 
index position. 
0199. This offset determined above enables processor 
(434) to find the center of a passage (312) that is closest to the 
proper initial position, thereby enabling processor (434) to 
best align that passage (312) with cutter (150). To that end, 
motor (242) continues rotating manifold (310) until manifold 
(310) reaches the position where the above-noted passage 
(312) is aligned with cutter (150). During this rotation, pro 
cessor (434) monitors for stalling of motor (242). If motor 
(242) stalls, motor (242) is stopped and an error message is 
generated. Processor (434) also monitors the motor current to 
determine whether that current exceeds a predetermined 
threshold. When the current threshold is exceeded, processor 
(434) determines whether it is the first occurrence of exceed 
ing the threshold during movement of manifold (310) toward 
the corrected initial position. If it is the first time, the event is 
logged and processor (434) then determines whether the cor 
rected initial position has been reached. If it is not the first 
time there is no logging and processor (434) moves on to 
determining whether the corrected initial position has been 
reached. The foregoing steps are looped until manifold (310) 
reaches the corrected position, at which time the sequence is 
complete. Of course, the foregoing steps are merely illustra 
tive, and the foregoing sequence may be modified in numer 
ous ways as will be apparent to those of ordinary skill in the 
art in view of the teachings herein. 
(0200 FIGS. 43A-43B together show an exemplary 
vacuum initialization sequence in greater detail. This 
sequence is performed to initialize vacuum pump (428) and 
associated pneumatic components. In particular, the 
sequence starts by activating vacuum pump (428) with actua 
tors (512, 522) being positioned to seal tubes (20, 46). After 
one second of vacuum pump (428) being activated, processor 
(434) checks the vacuum pressure level and stores it in 
memory (432). Processor (434) also checks to determine 
whether biopsy device (10) is coupled with vacuum control 
module (400). If biopsy device (10) is not coupled with 
vacuum control module (400), processor (434) terminates the 
sequence. If biopsy device (10) is coupled with vacuum con 
trol module (400), processor (434) continues checking the 
vacuum pressure level every 100 milliseconds until twenty 
pressure samples have been taken. Once twenty pressure 
samples have been taken, processor (434) determines 
whether the last twenty pressure changes are within tolerance. 
If they are, the process proceeds to calculation of a maximum 
vacuum as described below. If the last twenty pressure 
changes are not within tolerance, processor (434) determines 
whether over twenty seconds have passed since the first 
vacuum level sample was taken. If over twenty seconds have 
passed, the proceeds to calculation of a maximum vacuum as 
described below. If twenty seconds have not passed, proces 
Sor (434) continues taking vacuum pressure samples. 
0201 As noted above, the sequence eventually reaches a 
stage where processor (434) calculates the maximum 
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vacuum, represented by the average of the last twenty pres 
sure samples. Processor (434) then determines whether this 
maximum vacuum value is within a predefined range. In the 
present example, that range is between 21.3 in Hg and 28 in 
Hg, though it should be understood that any other suitable 
range may be used. If the maximum vacuum value is outside 
the range, vacuum pump (428) is deactivated and a fault 
message is provided. If the maximum vacuum value is inside 
the range, the maximum vacuum value is stored and the 
collected pressure sample values are cleared. Processor (434) 
then deactivates vacuum pump (428), waits three seconds, 
then checks the vacuum pressure and stores the value. Pro 
cessor (434) repeats this sampling every 100 milliseconds 
until ten pressure sample values are taken. Processor (434) 
then determines whether more than 1 in Hg of pressure has 
leaked. This determination is made by Subtracting the average 
of the ten pressure sample values from the maximum vacuum 
value described above. If processor (434) determines that 
more than 1 in Hg of pressure has leaked, an error message is 
generated. Otherwise, the sequence is complete. Of course, 
the foregoing steps are merely illustrative, and the foregoing 
sequence may be modified in numerous ways as will be 
apparent to those of ordinary skill in the art in view of the 
teachings herein. 
0202 FIG. 44 shows an exemplary saline priming 
sequence in greater detail. This sequence is performed to 
initialize tube (46). In particular, the sequence starts with 
actuators (512,522) being positioned to providesaline to tube 
(46) while providing vacuum to tube (20). Vacuum pump 
(428) is activated. This state is maintained for 2000 millisec 
onds. Processor (434) then activates motors (412, 414) to 
rotate actuators (512, 522) to provide atmospheric air to tubes 
(20, 46). This state is maintained for 500 milliseconds. Pro 
cessor (434) then activates motors (412,414) to rotate actua 
tors (512, 522) to seal tubes (20, 46). This completes the 
priming sequence. Of course, the foregoing steps are merely 
illustrative, and the foregoing sequence may be modified in 
numerous ways as will be apparent to those of ordinary skill 
in the art in view of the teachings herein. 
0203 Various other suitable initialization sequences that 
may be performed by biopsy system (2) will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. In some other versions, biopsy System (2) simply does 
not perform an initialization sequence. 
0204 B. Exemplary Sampling Sequence 
0205 FIG. 45 depicts general steps that may be carried out 
in an exemplary sampling sequence (1100). Such as in 
response to a user activating biopsy button (262) after needle 
(110) has been inserted into the patient’s breast. In particular, 
vacuum control module (400) first communicates a vacuum 
to probe (100), as shown in block (1102). Then, holster (200) 
drives cutter (150) to retract proximally, thereby at least par 
tially opening lateral aperture (114), as shown in block 
(1104). Cutter (150) then dwells at the proximal position, as 
shown in block (1106), facilitating prolapse of tissue into 
lateralaperture (114). Holster (200) then drives cutter (150) to 
advance distally, thereby severing a tissue sample from the 
tissue prolapsed into lateral aperture (114), as shown in block 
(1108). A pressure differential within lumen (151) of cutter 
(150) then provides proximal transport of the severed tissue 
sample through lumen (151) into the indexed chamber (346) 
of tissue sample holder (300), as shown in block (1110). 
Sampling sequence (1100) may be repeated numerous times 
to acquire a plurality of tissue samples, with manifold (310) 
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rotating between each iteration of sampling sequence (1100) 
to successively index empty chambers (346) relative to lumen 
(151) of cutter (150) to separately receive the tissue samples 
acquired in each sampling sequence (1100). 
0206. Of course, sampling sequence (1100) may include 
numerous Sub-steps within the above-listed steps and/or may 
include other steps in addition to or in lieu of those listed 
above. By way of example only, Some variations may include 
a slight reciprocation of cutter (150) once cutter (150) reaches 
the distal-most position. This slight reciprocation may 
include just slightly retracting cutter (150) before again 
advancing cutter (150), without significantly opening lateral 
aperture (114). An example of such reciprocation at the end of 
a cutting stroke is described in U.S. Pat. Pub. No. 2008/ 
0214955, the disclosure of which is incorporated by reference 
herein. 
0207 FIG. 46 depicts an exemplary pneumatic algorithm 
(1200) that may be carried out during the sampling sequence 
(1100) depicted in FIG. 45. In particular, FIG. 46 shows 
movements of cutter (150) in relation to needle (110), which 
is represented by graphical representation (1210) including a 
graphical representation (1214) of lateral aperture (114) and 
graphical representations (1216) of openings (194) in wall 
(190). Movements of cutter (150) are shown in three different 
lines (1250, 1252, 1254). Line (1250) represents travel of 
cutter (150) when a full range of travel is selected for cutter 
(150). Line (1252) represents travel of cutter (150) when a 
medium range of travel (e.g., 18 mm effective aperture size) 
is selected for cutter (150). Line (1254) represents travel of 
cutter (150) when a short range of travel (e.g., 12 mm effec 
tive aperture size) is selected for cutter (150). Region (1220) 
represents pneumatic states of tube (20) during the sampling 
sequence (1100), thereby indicating the pneumatic states of 
lumen (151) in cutter (150). Region (1246) represents pneu 
matic states of tube (46) during the sampling sequence 
(1100), thereby indicating the pneumatic states of second 
lumen (192) of needle (110). The term “dead head” in FIG.46 
is intended to mean that the corresponding tube (20, 46) is 
sealed relative to atmosphere, and that neither vacuum nor 
saline is being provided to tube (20, 46) during that stage. 
0208. As shown in FIG. 46, vacuum is communicated to 
both lumens (151, 192) during proximal retraction of cutter 
(150). This vacuum continues in both lumens (151, 192) as 
cutter (150) dwells at a proximal position with aperture (114) 
at least partially open. At this stage, the vacuum communi 
cated to lumens (151, 192) assists in drawing tissue into 
aperture (114). The duration for which cutter (150) dwells at 
the proximal position may vary based on the cutter speed 
selected through cutter speed adjustment button (716). For 
instance, cutter (150) may dwell at the proximal position for 
approximately 1000 ms when a slow cutter speed has been 
selected through cutter speed adjustment button (716). Cutter 
(150) may dwell at the proximal position for approximately 
500 ms when a standard cutter speed has been selected 
through cutter speed adjustment button (716). In some other 
versions, cutter (150) may dwell at the proximal position for 
approximately 500 ms when “low saline' biopsy mode or 
“standard” speed biopsy mode is selected. Cutter (150) may 
dwell at the proximal position for approximately 0 ms (i.e., no 
dwell period at all) when a fast cutter speed or “high speed 
biopsy mode has been selected through cutter speed adjust 
ment button (716). Other suitable dwell durations will be 
apparent to those of ordinary skill in the art in view of the 
teachings herein. Furthermore, Some versions may provide 
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the same dwell time regardless of whether a different cutter 
speed or biopsy mode is selected. 
0209. It should also be understood that vacuum may be 
communicated to both lumens (151, 192) during proximal 
retraction of cutter (150). In some versions, this vacuum 
continues in both lumens (151,192) as cutter (150) retracts to 
its proximal position with aperture (114) at least partially 
open. At this stage, the vacuum communicated to lumens 
(151, 192) assists in drawing tissue into aperture (114). The 
duration for which vacuum continues as cutter (150) retracts 
to the proximal position may vary based on the cutter speed or 
biopsy mode selected through cutter speed adjustment button 
(716). For instance, vacuum for lumens (151, 192) may start 
as cutter (150) is approximately 35% of the proximal position 
when fast cutter speed or “high speed biopsy mode has been 
selected through cutter speed adjustment button (716). The 
vacuum on trigger points can be independent for lumens (151, 
192). For instance, vacuum for cutter lumen (151) may start 
as cutter (150) is approximately 35% of the proximal position 
and vacuum for second lumen (192) may start as cutter (150) 
is approximately 75% of the proximal position when a cutter 
speed or biopsy mode has been selected through cutter speed 
adjustment button (716). Dwell time may also be added to 
additional functions of the device, for instance dwell time 
may be added if cutter (150) was fully proximal and the user 
decided to attempt to biopsy. If the user activates the open 
cutter function while in the patient or fires the device into the 
patient, cutter (150) will be fully proximal at this point, and if 
the user attempts a biopsy this would bypass the system 
parameters. Dwell time can be added to maintain common 
vacuum on time while accessing a biopsy function after 
another function. For instance, cutter (150) may dwell at the 
proximal position for approximately 500 ms when a fast 
cutter speed or “high speed biopsy mode has been selected 
through cutter speed adjustment button (716). The time and 
vacuum control can be independent from lumens (151, 192). 
Other suitable vacuum trigger points with cutter (150) posi 
tions will be apparent to those of ordinary skill in the art in 
view of the teachings herein. 
0210. The vacuum further continues in both lumens (151, 
192) as cutter (150) begins to advance distally to begin sev 
ering a tissue sample from the tissue protruding into aperture 
(114). Once cutter (150) closes off aperture (114) by approxi 
mately 70%, motor (414) in vacuum control module (400) 
actuates rotary actuator (522) to transition tube (46) from 
vacuum to atmospheric air from first port (524), such that 
second lumen (192) is vented to atmosphere. Vacuum control 
module (400) continues to provide vacuum to lumen (151) at 
this stage. In this example, "70% means 70% of the effective 
size of aperture (114) when cutter (150) was at the proximal 
most position during that particular cutting stroke. Thus, the 
70% position is different for each line (1150, 1152, 1154) 
since the proximal-most position is different for each line 
(1150, 1152, 1154). The same principle will apply to the other 
percentage values referred to in this example. 
0211 When cutter (150) reaches a position where it closes 
off aperture (114) by approximately 80%, motor (414) actu 
ates rotary actuator (522) to transition tube (46) from atmo 
spheric air to saline from saline bag (80), such that saline is 
provided to second lumen (192). Vacuum control module 
(400) continues to provide vacuum to lumen (151) at this 
stage. When cutter (150) reaches a position where it closes off 
aperture (114) by approximately 90%, motor (414) actuates 
rotary actuator (522) to transition tube (46) from saline back 
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to atmospheric air from first port (524), such that second 
lumen (192) is again vented to atmosphere. Vacuum control 
module (400) continues to provide vacuum to lumen (151) at 
this stage. When cutter (150) reaches a position where it 
closes off aperture (114) completely, motor (414) actuates 
rotary actuator (522) to transition tube (46) from atmospheric 
airback to Saline from Salinebag (80), Such that saline is again 
provided to second lumen (192). Vacuum control module 
(400) continues to provide vacuum to lumen (151) at this 
Stage. 
0212. It should be understood that, as cutter (150) 
advances, the vacuum communicated to lumens (151, 192) 
assists in drawing tissue into aperture (114), and lumens (151, 
192) will receive a sequence of vacuum, vent or saline to aid 
in transporting tissue proximally through cutter lumen (151). 
The duration for which these events occur may vary based on 
the cutter speed or biopsy mode selected through cutter speed 
adjustment button (716). As noted above, the state of second 
lumen (192) may change throughout advancement of cutter 
(150), with vacuum at approximately 0 to 70% cutter closed, 
venting to atmosphere at approximately 70-80% cutter 
closed, saline at approximately 80-90% cutter closed and 
venting to atmosphere at approximately 90-100% cutter 
closed. In addition or in the alternative, saline may be com 
municated to second lumen (192) for approximately 0 ms. 
then atmospheric air to second lumen (192) for approxi 
mately 1500ms while cutterlumen (151) receives vacuum for 
approximately 1500 ms when a “low saline' biopsy mode 
speed has been selected through cutter speed adjustment but 
ton (716). Saline may be communicated to second lumen 
(192) for approximately 500 ms, then atmospheric air to 
second lumen (192) for approximately 1000 ms while cutter 
lumen (151) receives vacuum for approximately 1500 ms 
when “standard speed biopsy mode or “high speed biopsy 
mode has been selected through cutter speed adjustment but 
ton (716). Additionally the valve staging events could repeat 
for a second time or more, or the valve staging events could be 
altered for the second time or more. Other suitable states for 
post cut valve staging will be apparent to those of ordinary 
skill in the art in view of the teachings herein. It should be 
understood that cutter lumen (151) may maintain a vacuum 
state throughout the advancement of cutter (150). Other suit 
able states or trigger points with cutter (150) positions will be 
apparent to those of ordinary skill in the art in view of the 
teachings herein. 
0213. As cutter (150) advances fully, the MPV that is used 
to regulate vacuum level from vacuum pump (428) will close 
off providing full vacuum to the system. After the system 
completes the biopsy function, the MPV will reset to maintain 
vacuum at the level set by the user or default to the level at 
power up. The MPV can be controlled to open and close for 
different vacuum levels and times. Other suitable vacuum 
control points with cutter (150) positions will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. 

0214. Once cutter (150) has closed off aperture (114) com 
pletely as described above, distal edge (152) of cutter (150) 
has fully severed a tissue sample from tissue that was pro 
truding through aperture (114). This severed tissue sample is 
captured in lumen (151) of cutter (150), and is initially posi 
tioned at the distal end of lumen (151). After having reached 
the distal position where it closes off aperture (114) com 
pletely, cutter (150) dwells at this distal position. Second 
lumen (192) receives saline as described above for the first 



US 2014/0039343 A1 

approximately 500 ms of this dwell time. Vacuum control 
module (400) continues to provide vacuum to lumen (151) 
during this first 500 ms. After passage of this first 500 ms. 
motor (414) actuates rotary actuator (522) to transition tube 
(46) from saline back to atmospheric air from first port (524), 
Such that second lumen (192) is again vented to atmosphere. 
This venting occurs for a second period of approximately 500 
ms. Vacuum control module (400) continues to provide 
vacuum to lumen (151) during this second 500 ms. During 
this full second (first and second 500 ms periods combined), 
the combination of venting and Saline impinges against the 
distal face of the severed tissue sample that is captured within 
lumen (151) of cutter (150). The vacuum that is provided to 
lumen (151) via tube (20) pulls on the proximal face of the 
severed tissue sample that is captured within lumen (151). 
Thus, the severed tissue sample experiences a pressure dif 
ferential within lumen (151) for this full second after cutter 
(150) closes off aperture (114) completely. This pressure 
differential causes the severed tissue sample to travel proxi 
mally through lumen (151) and into whichever tissue cham 
ber (346) is indexed to lumen (151). Of course, in practice the 
tissue sample may actually reach chamber (346) before the 
full second expires. 
0215. After the full second expires after cutter (150) closes 
off aperture (114) completely as described above, motor 
(414) in vacuum control module (400) actuates rotary actua 
tor (522) to transition tube (46) from atmospheric air to a 
“dead head, such that second lumen (192) is sealed relative 
to atmospheric air, is sealed relative to saline bag (80), and 
receives no vacuum. Simultaneously, motor (412) in vacuum 
control module (400) actuates rotary actuator (512) to transi 
tion tube (20) from vacuum to atmospheric air from first port 
(514), such that lumen (151) of cutter (150) (and the interior 
of tissue sample holder (300), etc.) is vented to atmosphere. 
This venting occurs for approximately 100 ms. Upon expira 
tion of that 100 ms, motor (412) in vacuum control module 
(400) actuates rotary actuator (512) to transition tube (20) 
from atmospheric air to a “dead head, such that lumen (151), 
etc., is sealed relative to atmospheric air and receives no 
vacuum. Second lumen (192) also remains “dead-headed 
during this period. Both lumens (151,192) remain in this state 
until the next biopsy sampling cycle begins. 
0216. At the end of the biopsy function, the valve states 
will vent prior to deadheading the system to assist in reducing 
pressure in the system for the user to apply meds, apply a 
marker or remove the sample management assembly. The 
duration for which these events occur may vary based on the 
vacuum capability of the pump and Volume of the system. For 
instance, vent may activate for approximately 500 ms for both 
lumens (151, 192) prior to deadheading the system. Other 
suitable vent time durations will be apparent to those of 
ordinary skill in the art in view of the teachings herein. The 
foregoing sampling sequence (1100) and pneumatic algo 
rithm (1200) are merely illustrative examples. Again, numer 
ous other variations will be apparent to those of ordinary skill 
in the art in view of the teachings herein. 
0217 C. Exemplary Probe Clearing Sequence 
0218 FIG. 47 shows an exemplary pneumatic algorithm 
(1300) that may be carried out during a probe clearing 
sequence at any Suitable stage. By way of example only, probe 
clearing algorithm (1300) may be executed when tissue gets 
jammed in lumen (151) of cutter (150) (a.k.a. a “dry tap'). 
Probe clearing algorithm (1300) may be initiated in response 
to a user pressing and quickly releasing vacuum button (266) 
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on holster (200) as described above. In addition or in the 
alternative, probe clearing algorithm (1300) may be auto 
matically initiated when a dry tap is detected. For instance, a 
vacuum sensor may detect an excessive vacuum buildup in 
tissue sample holder (300) or elsewhere, with the vacuum 
level exceeding a threshold value associated with a dry tap. 
This detection may automatically trigger a probe clearing 
algorithm (1300). Other suitable ways in which a probe clear 
ing algorithm (1300) may be manually and/or automatically 
triggered will be apparent to those of ordinary skill in the art 
in view of the teachings herein. 
0219 FIG. 47 specifically shows movements of cutter 
(150) in relation to needle (110), which is represented by a 
graphical representation (1310) including a graphical repre 
sentation (1314) of lateral aperture (114) and graphical rep 
resentations (1316) of openings (194) in wall (190). Line 
(1350) represents travel of cutter (150). Region (1320) rep 
resents pneumatic states of tube (20) during the sampling 
sequence (1100), thereby indicating the pneumatic states of 
lumen (151) in cutter (150). Region (1346) represents pneu 
matic states of tube (46) during the sampling sequence 
(1100), thereby indicating the pneumatic states of second 
lumen (192) of needle (110). The term “close' in FIG. 41 is 
similar to the term “dead head’ referenced above and in FIG. 
46, and is intended to mean that the corresponding tube (20. 
46) is sealed relative to atmosphere, and that neither vacuum 
nor saline is being provided to tube (20,46) during that stage. 
0220. As shown in FIG. 47, vacuum is communicated to 
lumen (151) and lumen (192) is vented to atmosphere during 
proximal retraction of cutter (150). Cutter (150) eventually 
reaches a partially retracted position then reverses direction 
and advances distally. Lumen (151) receives vacuum during 
both this proximal retraction of cutter (150) and during the 
distal advancement of cutter (150). Lumen (192) is vented to 
atmosphere during the proximal retraction of cutter (150) and 
shortly after cutter (150) reverses to distal advancement. 
However, shortly after cutter (150) begins advancing distally, 
lumen (192) transitions from atmosphere to saline. In some 
other versions, lumen (192) transitions from atmosphere to 
saline at approximately the same time that cutter (150) 
reverses the direction of translation. In still some other ver 
sions, lumen (192) transitions from atmosphere to saline 
shortly before cutter (150) reverses the direction of transla 
tion. 

0221) When cutter (150) reaches the distal position, cutter 
(150) again reverse direction and retracts proximally. Lumen 
(151) continues to receive vacuum. Lumen (192) transitions 
from saline back to atmosphere shortly before cutter (150) 
reaches the distal position. In some other versions, lumen 
(192) switches from saline to atmosphere at substantially the 
same time that cutter (150) reverses from distal advancement 
to proximal retraction. In still Some other versions, lumen 
(192) switches from saline to venting just slightly after the 
time that cutter (150) reverses from distal advancement to 
proximal retraction. 
0222. Once cutter (150) again reaches the partially 
retracted position, cutter (150) again reverses direction and 
advances distally. Lumen (151) continues to receive vacuum. 
Lumen (192) transitions back from atmosphere to saline 
shortly after cutter (150) reverses from proximal retraction to 
distal advancement for the second time. In some other ver 
sions, lumen (192) switches from atmosphere to saline at 
substantially the same time that cutter (150) reverses from 
proximal retraction to distal advancement for the second 
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time. In still some other versions, lumen (192) switches from 
venting to saline just slightly before the time that cutter (150) 
reverses from proximal retraction to distal advancement for 
the second time. 
0223) Once cutter (150) again reaches the distal position, 
cutter (150) remains at the distal position. Lumen (151) con 
tinues to receive vacuum for a certain period of time. Lumen 
(192) transitions back from saline to atmosphere shortly 
before cutter (150) reaches the distal position for the second 
time. In some other versions, lumen (192) switches from 
saline to atmosphere at Substantially the same time that cutter 
(150) reaches the distal position for the second time. In still 
some other versions, lumen (192) switches from venting to 
saline just slightly after the time that cutter (150) reaches the 
distal position for the second time. 
0224. While cutter (150) remains at the distal position, 
lumen (151) eventually transitions from vacuum to venting. 
Lumens (151, 192) then both continue to vent to atmosphere 
for a period of time, until both lumens (151, 192) are both 
eventually simultaneously sealed. Cutter (150) continues to 
remain at the distal position until commanded to move by a 
Subsequent user input. 
0225. In the foregoing example, cutter (150) is recipro 
cated only twice during clear probe algorithm (1300). It 
should be understood that any other suitable number of recip 
rocations may be used, including one, single reciprocation or 
more than two reciprocations. It should also be understood 
that manifold (122) is stationary during clear probe algorithm 
(1300). Furthermore, in some versions the longitudinal posi 
tion at which cutter (150) reverses from proximal retraction to 
distal advancement may be selected to avoid cutting tissue 
samples during clear probe algorithm (1300). Still other suit 
able ways in which a clear probe algorithm may be provided 
will be apparent to those of ordinary skill in the art in view of 
the teachings herein. 
0226. In some instances it may be desirable to provide 
continuous suction at a biopsy site. For instance, after obtain 
ing a few biopsy samples, a user may wish to extract tray 
(330) from manifold (310) to inspect tissue samples therein. 
The user may wish to leave needle (110) inserted in the 
patient’s breast during this time, particularly if the user 
intends to obtain more biopsy samples. Biopsy device (10) 
thus remains Substantially idle during this time. It may be 
desirable to provide some sort of pneumatic flow within 
biopsy device (10) during this idle time. By way of example 
only, it may be desirable to provide suction at the biopsy site 
in instances where the biopsy site is bleeding significantly, 
such that the suction will draw away the blood. In addition or 
in the alternative, maintaining a pneumatic flow through 
biopsy device (10) may reduce the likelihood of blood and/or 
other bodily fluids coagulating on certain internal compo 
nents of probe (100); and/or may reduce the likelihood of a 
hematoma forming at the biopsy site. 
0227. In the present example, vacuum control module 
(400) is operable to provide suction at the biopsy site during 
the above-described idle time. In the present example, this 
idling vacuum sequence is initiated in response to the user 
tapping the “steady vac' button (756) on touchscreen (410). 
In addition or in the alternative, the idling vacuum sequence 
may be automatically initiated when biopsy System (2) 
receives no user input for a certain period of time. At the 
beginning of the idling vacuum sequence, cutter (150) is 
retracted proximally just enough to slightly open aperture 
(114) but not enough to sever an appreciable tissue sample 
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when cutter (150) is later advanced distally. In some versions, 
cutter (150) is retracted to a position where aperture (114) is 
effectively opened approximately 52%, though of course any 
other suitable degree of opening may be used. With cutter 
(150) slightly retracted, a continuous low level vacuum is 
provided to lumen (151) via tube (20). Simultaneously, sec 
ond lumen (192) is vented to atmosphere via tube (46). Alter 
natively, second lumen (192) may receive saline from bag 
(80) via tube (46). As yet another merely illustrative example, 
motor (414) may drive rotary actuator (522) to alternate 
between providing atmospheric air and Saline to tube (46) and 
second lumen (192) while vacuum is provided to lumen 
(151). Other suitable sequences for second lumen (192) will 
be apparent to those of ordinary skill in the art in view of the 
teachings herein. It should also be understood that lumen 
(151) may receive a pulsed vacuum and/or some other pneu 
matic communication during the idling vacuum sequence. 
0228 Continuing with the present example, lumen (151) 
may receive continuous vacuum indefinitely and second 
lumen (192) may receive atmospheric air indefinitely during 
the idling vacuum sequence. The sequence may end when the 
user taps “steady vac' button (756) again. In addition or in the 
alternative, the idling vacuum sequence may automatically 
cease when the user activates biopsy button (262) or provides 
Some other user input; and/or after a predetermined time 
period has elapsed. At the end of the idling vacuum sequence, 
cutter (150) is advanced distally to close aperture (114). 
0229 E. Exemplary Intra-Procedure Presentation of Tis 
Sue Samples 
0230. As noted above, biopsy system is operable to 
present severed tissue samples to the user during a biopsy 
procedure. An example of this tissue sample presentation 
process (1400) is shown in FIG. 48. In the example depicted 
in FIG. 48, tissue sample holder (300) is shown as having 
nineteen chambers (346). It should be understood that tissue 
sample holder (300) may have any suitable number of cham 
bers (346) (e.g., twelve, thirteen, etc.), and that tissue sample 
presentation process (1400) may be carried out with a tissue 
sample holder (300) having any suitable number of chambers 
(346). 
0231. As shown in block (1410), a first tissue sample 
chamber (346) labeled as “1” is in the 12 o'clock position, 
aligned with lumen (151) of cutter (150), at the beginning of 
a biopsy sampling process. As shown in block (1420), a 
severed tissue sample chamber is communicated proximally 
through lumen (151) of cutter (150) and into the first tissue 
sample chamber (346) as described above. As shown in block 
(1430), motor (240) then rotates manifold (310) to position 
the first tissue sample chamber (346) at the 3 o'clock position, 
to thereby present the severed tissue sample to the user for 
viewing through the transparent manifold (310) and transpar 
ent cover (302). In the present example, biopsy system (10) 
automatically transitions from block (1420) to block (1430) 
immediately after completion of a cutting stroke by cutter 
(150). In some other versions, biopsy system (10) waits a 
predetermined time period before transitioning from block 
(1420) to block (1430). As yet another merely illustrative 
variation, biopsy System (10) may require a separate user 
input in order to transition from block (1420) to block (1430). 
0232. As noted above, the “set view position” button (734) 
in touchscreen (410) enables the user to select from four 
positions for tissue sample presentation—the 12 o'clock 
position, the 3 o'clock position, the 6 o'clock position, and 
the 9 o'clock position. In the example shown in FIG. 48, the 
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user had selected the 3 o'clock position, though a tissue 
sample presentation process (1400) like the one shown in 
FIG. 48 may be just as readily carried out when the user has 
selected a different position for tissue sample presentation. 
0233 Continuing with the present example, manifold 
(310) dwells for a predetermined time period in the presen 
tation position shown in block (1430). By way of example 
only, that predetermined time period may be approximately 2 
seconds or some other time period. In addition or in the 
alternative, manifold (310) may dwell in the tissue presenta 
tion position until the user provides an input (e.g., by activat 
ing the biopsy button (262) again, etc.). Once the predeter 
mined time period has elapsed (or some user input has been 
provided), motor (242) rotates manifold (310) to position a 
second tissue sample chamber (346) (labeled as “2 in FIG. 
48) at the 12 o'clock position, to thereby align the second 
chamber (346) with lumen (151) of cutter (150) as shown in 
block (1440). After a second tissue sample is communicated 
to this second chamber (346), motor (242) rotates manifold 
(310) to position the second chamber (346) to the 3 o'clock 
presentation position, as shown in block (1450). Manifold 
(310) may again dwell at this position for the predetermined 
time period before rotating back in the other direction to 
positiona third tissue sample chamber (346) (labeled as '3' in 
FIG. 48) at the 12 o'clock position, to thereby align the third 
chamber (346) with lumen (151) of cutter (150) as shown in 
block (1460). The foregoing process may be repeated each 
time a biopsy sample is captured. 
0234. It should be understood that tissue sample presenta 
tion process (1400) may be modified in any way desired, or 
even be omitted altogether. By way of example only, tissue 
sample presentation process (1400) may be modified in 
accordance with at least some of the teachings of U.S. Pat. 
Pub. No. 2008/0214955, the disclosure of which is incorpo 
rated by reference herein. 

VI. EXEMPLARY BIOPSY SITE MARKER 
APPLIER 

0235 FIGS. 49-51 depict an exemplary marker applier 
(1500) that may be used with biopsy device (10). Marker 
applier (1500) may be configured and/or operable in accor 
dance with at least Some of the teachings of the various 
relevant references cited herein. Marker applier (1500) of the 
present example includes a cannula (1510) with a grip (1520) 
at the proximal end of cannula (1510) and a tip (1530) at the 
distal end of cannula (1510). A lateral aperture (1514) is 
positioned proximal to tip (1530). A plunger (1540) is posi 
tioned within the lumen of cannula (1510) and includes a 
push-rod (1542), a thumb actuator (1544) at the proximal end 
of push-rod (1542), and a coil spring (1546) coaxially dis 
posed about push-rod (1542). Coil spring (1546) is config 
ured to bear against grip (1520) as plunger (1540) is advanced 
distally; and thereby bias plunger (1540) proximally. 
0236 Cannula (1510) is configured to receive a marker 
body (not shown) and deposit the marker body at a biopsy site 
as will be described in greater detail below. Tip (1530) of the 
present example comprises features that are configured to 
both prevent the marker body from inadvertently falling out 
of lateral aperture (1514) yet also guide the marker body out 
through lateral aperture (1514) when the user wishes to 
deploy the marker body at the biopsy site. In particular, and as 
best seen in FIG. 50, tip (1530) includes a proximal ramp 
(1532), a longitudinally extending flat (1534), and a distal 
ramp (1536), all of which are positioned adjacent to lateral 
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aperture (1514). Proximal ramp (1532) and flat (1534) are 
configured to assist in retaining the marker body within can 
nula (1510) (e.g., with the marker body being positioned 
proximal to ramp (1532)) by providing an interference. These 
components thus function like (and may be configured like) 
the similar components described in U.S. Pub. No. 2010/ 
0049084, the disclosure of which is incorporated by reference 
herein. When a user pushes distally on thumb actuator (1544) 
relative to grip (1520), the distal end of push-rod (1542) urges 
the marker body over ramp (1532) and flat (1534). As the user 
continues to push distally on thumb actuator (1544) relative to 
grip (1520), the marker body eventually encounters ramp 
(1536), which deflects the marker body outwardly and 
through lateral aperture (1514). The marker body is thereby 
deployed from cannula (1510). 
0237. In use, cannula (1510) may be inserted through 
lumen (151) of cutter (150) as described in greater detail 
below, to position lateral aperture (1514) directly under lat 
eral aperture (114) of needle (110) after at least one tissue 
sample has been acquired from the patient's breast and while 
needle (110) is still inserted in the breast. With cutter (150) 
retracted to open aperture (114) (e.g., by pressing button 
(254) as described above), the user may push distally on 
thumb actuator (1544) relative to grip (1520), to thereby expel 
the marker body from cannula (1510) for deployment at the 
biopsy site. The marker body may itself be later visible (or 
may carry something that is later visible) under some sort of 
imaging modality (e.g., X-ray, ultrasound, MRI, PEM, BSGI, 
etc.), enabling a physician to later relocate the biopsy site. 
Once the marker body is deployed at the biopsy site, the user 
may withdraw marker applier (1500) from lumen (151) of 
cutter (150). In some instances, the user may continue hold 
ing thumb actuator (1544) in a distal position while withdraw 
ing marker applier (1500) from lumen (151). With thumb 
actuator (1544) in such a distal position, the distal end of 
push-rod (1542) may be positioned within recess (1538) of tip 
(1530). This may avoid the distal end of push-rod (1542) 
being scraped by cutting edge (152) of cutter (150) as marker 
applier (1500) is withdrawn from lumen (151). Of course, 
recess (1538) is merely optional and the distal end of push-rod 
(1542) will not necessarily be scraped by cutting edge (152) 
of cutter (150) as marker applier (1500) is withdrawn from 
lumen (151) if recess (1538) is omitted. 
0238 Marker applier (1500) may be inserted into lumen 
(151) of cutter (150) in at least two different ways. In one 
example, where tissue sample holder (300) remains coupled 
with probe (100), the user may rotate manifold (310) until 
passage (313) is aligned with lumen (151). This may be done 
by repeatedly tapping (or holding down on) “advance cham 
bers' button (736) until passage (313) is aligned with lumen 
(151). In some versions, touchscreen (410) includes a sepa 
rate button (not shown) that is dedicated to aligning passage 
(313) with lumen (151) with a single tap of the dedicated 
button, regardless of the rotational position of manifold (310) 
before the dedicated button is tapped. Alternatively, processor 
(434) may command motor (242) to automatically rotate 
manifold (310) to align passage (313) with lumen (151) in 
response to the user pressing button (254) as described above. 
In any of these cases, once passage (313) is aligned with 
lumen (151), the user may grasp grip (372) and pull plug 
(370) from passage (313). The user may then insert tip (1530) 
and cannula (1510) into passage (313), and advance marker 
applier (1500) distally until lateral aperture (1514) reaches 
the longitudinal position associated with lateral aperture 
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(114) as described below. In another example, the user may 
first remove tissue sample holder (300) from probe, then 
insert tip (1530) and cannula (1510) into opening (174) of 
cutter seal (170), and advance marker applier (1500) distally 
until lateral aperture (1514) reaches the longitudinal position 
associated with lateral aperture (114) as described below. 
0239. It should be understood from the foregoing that a 
certain proximal length of marker applier (1500) will be 
exposed relative to probe (100) when cannula (1510) is 
inserted to a depth where lateral aperture (1514) reaches the 
longitudinal position associated with lateral aperture (114). It 
should also be understood that the amount of exposed proxi 
mal length will be different depending on whether tissue 
sample holder (300) is still coupled with probe (100) when 
cannula (1510) is inserted into probe (100). In particular, 
more proximal length will be exposed when cannula (1510) is 
fully inserted into probe (100) with tissue sample holder 
(300) removed from probe (100). It may therefore be desir 
able in some instances to provide separate depth indications 
on cannula (1510) to provide a visual indication associated 
with a proper insertion depth both with and without tissue 
sample holder (300) coupled with probe (100). FIG.51 shows 
examples of Such indicia, as do materials at the end of the 
appendix. In particular, FIG. 51 shows a first indicia (1516) 
and a second indicia (1518) on cannula (1510). First indicia 
(1516) is associated with insertion of cannula (1510) in lumen 
(151) in the absence of tissue sample holder (300); while 
second indicia (1518) is associated with insertion of cannula 
(1510) in lumen (151) via tissue sample holder (300). 
0240. In use, when tissue sample holder (300) is 
decoupled from probe (100) the user may insert cannula 
(1510) into opening (174) of cutter seal (170), and advance 
marker applier (1500) distally until indicia (1516) reaches the 
proximal face of cutter seal (1710). This will provide a visual 
indication to the user that lateral aperture (1514) has reached 
the longitudinal position associated with lateral aperture 
(114), such that the user may stop inserting cannula (1510) 
further into lumen (151). Similarly, when tissue sample 
holder (300) is coupled with probe (100) and the user inserts 
cannula (1510) into passage (313), the user may advance 
marker applier (1500) distally until indicia (1518) reaches the 
proximal face of manifold (310). This will provide a visual 
indication to the user that lateral aperture (1514) has reached 
the longitudinal position associated with lateral aperture 
(114), such that the user may stop inserting cannula (1510) 
further into lumen (151). 
0241 There may also be instances where various biopsy 
devices (10) have needles (110) of different lengths and/or 
gauge sizes. These different lengths and/or gauge sizes may 
also result in different distances between the proximal end of 
probe (100) and lateral aperture (114). To facilitate usability 
of marker applier (1500) with these different needle lengths 
and/or gauge sizes, cannula (1510) may include different sets 
of indicia (1516, 1518), with each pair of indicia (1516, 1518) 
being associated with a different needle length. For instance, 
one pair of indicia (1516, 1518) may be associated with a 8 
gauge needle (110) while another pair of indicia (1516, 1518) 
is associate with a 10 gauge needle (110). Such different pairs 
of indicia (1516, 1518) may be color coded or otherwise 
coded to provide ready differentiation for easy identification 
of the proper indicia (1516, 1518). Still other suitable ways in 
which varying kinds of indicia may be incorporated into a 
cannula (1510) will be apparent to those of ordinary skill in 
the art in view of the teachings herein. 
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0242 FIG. 52 depicts an exemplary pneumatic algorithm 
(1600) that may be carried out during the deployment of a 
marker at the biopsy site through device (10) (e.g. using 
marker applier (1500)). In particular, FIG. 52 shows move 
ments of cutter (150) in relation to needle (110), which is 
represented by graphical representation (1610) including a 
graphical representation (1614) of lateral aperture (114). 
Movement of cutter (150) is shown in line (1650) for a full 
range of travel for cutter (150). Line (1620) represents pneu 
matic states of tube (20) during the marker sequence, thereby 
indicating the pneumatic states of lumen (151) in cutter (150). 
Line (1646) represents pneumatic states of tube (46) during 
the marker sequence, thereby indicating the pneumatic states 
of second lumen (192) of needle (110). The term “dead head” 
in FIG. 52 is intended to mean that the corresponding tube 
(20, 46) is sealed relative to atmosphere, and that neither 
vacuum nor saline is being provided to tube (20, 46) during 
that stage. 
0243. As shown in FIG. 52, both lumens (151, 192) are 
sealed in the “dead head' state after a tissue sample has been 
taken. During proximal retraction of cutter (150), vacuum is 
applied to second lumen (192) of needle (110) through tube 
(46) and venting is provided to lumen (151) of cutter (150) 
through tube (20). This lateral vacuum and axial venting 
continues as cutter (150) dwells at a proximal position with 
aperture (114) open. Both lumens (151, 192) remain in this 
state such that a marker may be deployed to the biopsy site 
through lateral aperture (114) after cutter (150) is retracted. 
This may help to prevent bodily fluids (e.g., blood, etc.) from 
entering or becoming trapped in marker applier (1500). After 
the marker is deployed by marker applier (1500), cutter (150) 
is advanced distally to reclose lateral aperture (114). At this 
stage, both lumens (151, 192) are vented to atmosphere to 
remove residual pressure therein. After venting, lumens (151, 
192) are returned to the “dead head’ state to seal lumens (151, 
192). Both lumens (151, 192) remain in this state until the 
next biopsy sampling cycle begins. 

VII. EXEMPLARY COMBINATIONS 

0244. The following examples relate to various non-ex 
haustive ways in which the teachings herein may be com 
bined or applied. It should be understood that the following 
examples are not intended to restrict the coverage of any 
claims that may be presented at any time in this application or 
in Subsequent filings of this application. No disclaimer is 
intended. The following examples are being provided for 
nothing more than merely illustrative purposes. It is contem 
plated that the various teachings herein may be arranged and 
applied in numerous other ways. It is also contemplated that 
Some variations may omit certain features referred to in the 
below examples. Therefore, none of the aspects or features 
referred to below should be deemed critical unless otherwise 
explicitly indicated as such at a later date by the inventors or 
by a successor in interest to the inventors. If any claims are 
presented in this application or in Subsequent filings related to 
this application that include additional features beyond those 
referred to below, those additional features shall not be pre 
Sumed to have been added for any reason relating to patent 
ability. 

Example 1 

0245 A tissue sample holder kit, comprising: (a) a rotat 
able member, wherein the rotatable member includes a plu 
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rality of chambers; and (b) a first tissue sample tray including 
a plurality of tissue receiving features, wherein each tissue 
receiving feature is configured to removably fit within a cor 
responding chamber of the plurality of chambers of the rotat 
able member, wherein each tissue receiving feature is config 
ured to receive a tissue sample. 

Example 2 

0246 The tissue sample holder kit of any of the preceding 
or following examples, wherein the chambers comprise pas 
sages formed through the rotatable member. 

Example 3 

0247 The tissue sample holder kit of any of the preceding 
or following examples, further comprising a second tissue 
sample tray including a plurality of tissue receiving features, 
wherein each tissue receiving feature is configured to remov 
ably fit within a corresponding chamber of the plurality of 
chambers of the rotatable member, wherein each tissue 
receiving feature is configured to receive a tissue sample. 

Example 4 

0248. The tissue sample holder kit of Example 3, wherein 
the tissue receiving features of the second tissue sample tray 
are configured differently relative to the tissue receiving fea 
tures of the first tissue sample tray. 

Example 5 

0249. The tissue sample holder kit of Example 4, wherein 
the tissue receiving features of the first tissue sample tray 
comprise strips defined by sidewalls, wherein the sidewalls 
are substantially non-tapered. 

Example 6 

0250. The tissue sample holder kit of Example 5, wherein 
the tissue receiving features of the second tissue sample tray 
comprise strips defined by sidewalls, wherein the sidewalls 
are substantially tapered. 

Example 7 

0251. The tissue sample holder kit of any of the preceding 
or following examples, further comprising a biopsy device, 
wherein the rotatable member is configured to rotatably 
couple with the biopsy device. 

Example 8 

0252. The tissue sample holder kit of Example 7, wherein 
the biopsy device comprises a needle and a cutter, wherein the 
tissue receiving features are configured to receive tissue 
samples severed by the cutter. 

Example 9 

0253) The tissue sample holder kit of Example 8, wherein 
the rotatable member is rotatable to successively index the 
tissue receiving features relative to the cutter. 

Example 10 

0254 The tissue sample holder kit of Example 8, wherein 
the cutter comprises a tube. 
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Example 11 
0255. A biopsy device comprising (a) a body; (b) a needle 
extending distally from the body, wherein the needle includes 
a tissue receiving feature; (c) a cutter movable relative to the 
needle, wherein the cutter is operable to sever tissue received 
in the tissue receiving feature; and (d) a user interface dis 
posed on the body, wherein the user interface includes a 
plurality of user input features and a plurality of user feedback 
features. 

Example 12 

0256 The biopsy device of any of the preceding or fol 
lowing examples, wherein the user input features comprise a 
plurality of buttons, wherein a first button of the plurality of 
buttons is operable to move the cutter relative to the needle, 
wherein a second button of the plurality of buttons is operable 
to move the needle relative to the body. 

Example 13 

(0257. The biopsy device of Example 12, wherein the first 
button is operable to trigger a tissue sampling sequence, 
wherein the tissue sampling sequence comprises movement 
of the cutter relative to the needle and a corresponding pneu 
matic algorithm, wherein the pneumatic algorithm includes 
communication of a vacuum to the cutter and communication 
of atmospheric air to a lumen of the needle during movement 
of the cutter. 

Example 14 

0258. The biopsy device of Example 12, wherein the sec 
ond button is operable to trigger a needle firing sequence, 
wherein the needle firing sequence includes motorized retrac 
tion of the needle relative to the body. 

Example 15 

(0259. The biopsy device of Example 14, wherein the 
needle firing sequence includes spring-biased distal firing of 
the needle relative to the body. 

Example 16 
0260 The biopsy device of Example 14, wherein the 
needle firing sequence includes motorized distal advance 
ment of the needle relative to the body. 

Example 17 

0261 The biopsy device of Example 12, wherein a third 
button of the plurality of buttons is operable to communicate 
a vacuum to the needle and move the cutter relative to the 
needle without capturing a tissue sample. 

Example 18 

0262 The biopsy device of Example 17, wherein the third 
button is configured to initiate a probe clearing sequence in 
response to a rapid press and release of the third button. 

Example 19 

0263. The biopsy device of Example 18, wherein the third 
button is configured to initiate a partial retraction of the cutter 
relative to the needle in combination with a vacuum to the 
cutter in response to a Sustained press on the third button. 
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Example 20 

0264. The biopsy device of Example 12, wherein a third 
button of the plurality of buttons is operable to move the cutter 
relative to the needle without providing a vacuum to the cutter 
or to the needle. 

Example 21 

0265. The biopsy device of any of the preceding or fol 
lowing examples, wherein the user feedback features include 
a plurality of light sources associated with the user input 
features, wherein each light source is configured to remain 
illuminated to indicate availability of a control algorithm 
associated with the corresponding user input feature, wherein 
each light Source is configured to flash during performance of 
the control algorithm associated with the corresponding user 
input feature. 

Example 22 

0266 The biopsy device of any of the preceding or fol 
lowing examples, wherein the user feedback features include 
a graphical representation of the needle and a graphical rep 
resentation of the cutter, wherein the graphical representation 
of the cutter is configured to move relative to the graphical 
representation of the needle in response to actual movement 
of the cutter relative to the needle. 

Example 23 

0267 A controller for a biopsy device, wherein the biopsy 
device includes a tissue sample holder defining a plurality of 
tissue sample chambers, wherein the controller comprises: 
(a) a user interface including a graphical representation of the 
tissue sample holder, wherein the graphical representation of 
the tissue sample holder includes graphical representations of 
the tissue sample chambers; and (b) at least one user input 
operable to control one or more features of the biopsy device. 

Example 24 

0268. The controller of any of the preceding or following 
examples, wherein the user interface is further configured to 
discretely illuminate each of the graphical representations of 
the tissue sample chambers to represent receipt of a tissue 
sample in the corresponding tissue sample chambers. 

Example 25 

0269. The controller of any of the preceding or following 
examples, wherein the tissue sample holder is rotatable to 
Successively capture tissue samples in the tissue sample 
chambers. 

Example 26 

(0270. The controller of Example 25, wherein the control 
ler is operable to execute a control algorithm that comprises 
rotating the tissue sample holder to a position a first tissue 
sample chamber at a presentation position upon receipt of a 
first tissue sample in the first tissue sample chamber, then 
Subsequently rotating the tissue sample holder to position a 
second tissue sample chamber for receipt of a second tissue 
sample. 
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Example 27 

0271 The controller of Example 26, wherein the at least 
one user input comprises an input operable to define the 
presentation position. 

Example 28 

0272. The controller of Example 27, wherein the presen 
tation position is selectable from a 12 o'clock position, a 3 
o'clock position, a 6 o'clock position, and a 9 o'clock posi 
tion. 

Example 29 

0273. The controller of any of the preceding or following 
examples, wherein the at least one user input comprises an 
input operable to rotate the tissue sample holder in single 
chamber increments, to skip tissue sample chambers for 
receipt of tissue samples. 

Example 30 

0274 The controller of any of the preceding or following 
examples, wherein the user interface is further configured to 
discretely illuminate each of the graphical representations of 
the tissue sample chambers to represent skipped tissue 
sample chambers. 

Example 31 

(0275. The controller of Example 30, wherein the user 
interface is further configured to discretely illuminate each of 
the graphical representations of the tissue sample chambers in 
a first color to represent skipped tissue sample chambers, and 
wherein the user interface is further configured to discretely 
illuminate each of the graphical representations of the tissue 
sample chambers in a second color to represent receipt of a 
tissue sample in the corresponding tissue sample chambers. 

Example 32 

0276. The controller of any of the preceding or following 
examples, wherein the at least one user input comprises an 
input operable to return the tissue sample holder to a home 
position. 

Example 33 

0277. A method of initializing a biopsy system, the 
method comprising: (a) performing an initialization process 
for needle arming features; (b) performing an initialization 
process for cutter actuation features; (c) performing an ini 
tialization process for tissue sample holder actuation features; 
(d) performing an initialization process for vacuum control 
features; and (e) priming a saline line. 

Example 34 

0278. The method of any of the preceding or following 
examples, wherein the act of performing an initialization 
process for needle arming features comprises: (i) activating a 
motor until a needle translation feature reaches a hardstop 
position, (ii) determining whether a current limit associated 
with the motor has been exceeded en route to the hardstop 
position, and (iii) determining whether a maximum distance 
has been exceeded en route to the hardstop position. 
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Example 35 
(0279. The method of Example 34, wherein the act of per 
forming an initialization process for needle arming features 
further comprises: (i) activating the motor to move the needle 
translation feature from the hardstop position toward an ini 
tialized position, (ii) determining whether the motor stalls en 
route to the initialized position, (iii) determining whether a 
current limit associated with the motor has been exceeded en 
route to the initialized position, and (iii) stopping the needle 
translation feature at the initialized position. 

Example 36 
0280. The method of any of the preceding or following 
examples, wherein the act of performing an initialization 
process for cutter actuation features comprises: (i) activating 
a motor until a cutter reaches a hardstop position, (ii) deter 
mining whether a maximum distance has been exceeded en 
route to the hardstop position, and (iii) determining whethera 
current limit associated with the motor has been exceeded en 
route to the hardstop position. 

Example 37 
0281. The method of Example 36, wherein the act of per 
forming an initialization process for cutter actuation features 
further comprises: (i) activating the motor to move the cutter 
from the hardstop position to an open position, (ii) determin 
ing whether the motor stalls en route to the open position, (iii) 
determining whethera current limit associated with the motor 
has been exceeded en route to the open position. 

Example 38 
0282. The method of Example 37, wherein the act of per 
forming an initialization process for cutter actuation features 
further comprises: (i) activating the motor to move the cutter 
from the open position to a closed position, (ii) determining 
whether the motor stalls en route to the closed position, (iii) 
determining whether a current limit associated with the motor 
has been exceeded en route to the closed position, and (iv) 
stopping the cutter at the closed position. 

Example 39 
0283. The method of any of the preceding or following 
examples, wherein the act of performing an initialization 
process for tissue sample holder actuation features com 
prises: (i) storing an initial rotational position of a rotatable 
feature of a tissue sample holder, (ii) activating a motor to 
rotate the rotatable feature, (iii) determining whether motor 
stalls during rotation of the rotatable feature, (iv) determining 
whether the rotatable feature has completed three full revo 
lutions during rotation of the rotatable feature, (v) determin 
ing whether a current limit associated with the motor has been 
exceeded during rotation of the rotatable feature, and (vi) 
detecting an index pulse associated with the rotatable feature. 

Example 40 

0284. The method of Example 39, wherein the act of per 
forming an initialization process for tissue sample holder 
actuation features comprises: (i) storing an offset position 
associated with the rotatable feature, (ii) continue rotating the 
rotatable member until the rotatable member reaches a slot 
closest to the initial position, based at least on the stored offset 
position, an indeX position, and the stored initial position. 
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Example 41 
0285. The method of any of the preceding or following 
examples, wherein the act of performing an initialization 
process for vacuum control features comprises: (i) activating 
a vacuum pump, (ii) measuring a series of vacuum levels, (iii) 
calculating a maximum vacuum value based on the measured 
values, and (iv) determining whether the maximum vacuum 
value is within a predetermined range. 

Example 42 
0286 The method of any of the preceding or following 
examples, wherein the act of priming a saline line comprises: 
(i) providing saline to a first lumen while providing vacuum to 
a second lumen, (ii) venting the first and second lumens to 
atmosphere, and (iii) sealing the first and second lumens. 

Example 43 

0287. A method of operating a biopsy device to acquire a 
tissue sample, wherein the biopsy device comprises a cutter 
and a needle, wherein the cutter defines a first lumen, wherein 
the needle defines a second lumen adjacent to the cutter, 
wherein the cutter is translatable relative to the needle, 
wherein the method comprises: (a) retracting the cutter proxi 
mally to a retracted position; (b) advancing the cutter from the 
retracted position to a distal position; (c) communicating 
vacuum to the first lumen during the act of retracting the 
cutter; (d) communicating vacuum to the second lumen dur 
ing the actofretracting the cutter; (e) communicating vacuum 
to the first lumen during the act of advancing the cutter, (f) 
communicating vacuum to the second lumen for a first period 
of time during the act of advancing the cutter, and (g) com 
municating one or both of Saline or atmospheric air to the 
second lumen for a second period of time during the act of 
advancing the cutter. 

Example 44 

0288 The method of any of the preceding or following 
examples, further comprising transitioning from vacuum to 
atmospheric air to the second lumen upon transition from the 
first period of time to the second period of time. 

Example 45 

0289. The method of any of the preceding or following 
examples, further comprising pulsing atmospheric air to the 
second lumen during the second period of time. 

Example 46 

0290 The method of Example 45, further comprising 
pulsing saline to the second lumen during the second period 
of time. 

Example 47 

0291. The method of Example 46, wherein the pulses of 
saline are provided between the pulses of atmospheric air. 

Example 48 

0292. The method of any of the preceding or following 
examples, further comprising communicating vacuum to the 
first lumen for a third period of time after the cutter reaches 
the distal position. 
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Example 49 
0293. The method of Example 48, further comprising 
communicating atmospheric air to the first lumen for a fourth 
period of time after the cutter reaches the distal position. 

Example 50 
0294 The method of Example 49, further comprising 
sealing the first lumen after expiry of the fourth period of 
time. 

Example 51 
0295 The method of Example 49, further comprising 
communicating saline then atmospheric air to the second 
lumen during the third period of time. 

Example 52 
0296. The method of Example 51, further comprising 
sealing the second lumen during the fourth period of time and 
after expiry of the fourth period of time. 

Example 53 
0297. An apparatus, comprising a biopsy site marker 
applier, wherein the biopsy site marker applier comprises: (i) 
a cannula defining a marker deployment opening, (ii) at least 
one marker disposed in the cannula, and (iii) a pushrod oper 
able to deploy the at least one marker through the marker 
deployment opening, wherein the cannula includes a first 
marking associated with insertion of the cannula in a biopsy 
device having a first configuration, wherein the cannula fur 
ther includes a second marking associated with insertion of 
the cannula in a biopsy device having a second configuration. 

Example 54 
0298. The apparatus of any of the preceding or following 
examples, wherein cannula has a closed distal end, wherein 
the marker deployment opening comprises a lateral aperture 
located proximal to the closed distal end. 

Example 55 

0299 The apparatus of Example 54, wherein the first and 
second indicia are configured to position the lateral aperture 
of the cannula to a location adjacent to a corresponding lateral 
aperture of a biopsy device. 

Example 56 
0300. The apparatus of any of the preceding or following 
examples, further comprising a biopsy device configured to 
receive the cannula. 

Example 57 
0301 The apparatus of Example 56, wherein the biopsy 
device comprises a removable component, wherein the 
removable component includes a passage configured to 
receive the cannula. 

Example 58 
0302) The apparatus of Example 57, wherein the remov 
able component is configured to place the biopsy device in the 
first configuration when the removable component is coupled 
with the biopsy device; wherein the removable component is 
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configured to place the biopsy device in the second configu 
ration when the removable component is removed from the 
biopsy device. 

Example 59 

0303. The apparatus of Example 57, wherein cannula has 
a closed distal end, wherein the marker deployment opening 
comprises a lateral aperture located proximal to the closed 
distal end, wherein the first and second indicia are configured 
to position the lateral aperture of the cannula to a location 
adjacent to a corresponding lateral aperture of a biopsy 
device, wherein the removable component is configured to 
increase the effective distance to the lateral aperture of the 
biopsy device. 

Example 60 

0304. The apparatus of Example 57, wherein the remov 
able component comprises a tissue sample holder. 

Example 61 

0305 The apparatus of any of the preceding or following 
examples, wherein the cannula further includes a grip at the 
proximal end of the cannula, wherein the first indicia is proxi 
mate to the grip, wherein the second indicia is distal to the first 
indicia. 

Example 62 

0306 The apparatus of any of the preceding or following 
examples, wherein the first and second indicia are color 
coded. 

Example 63 

0307. A user interface for a biopsy device, wherein the 
biopsy device includes a tissue sample holder defining a 
plurality of tissue sample chambers, wherein the tissue 
sample holder is configured to rotate relative to the biopsy 
device, wherein the user interface comprises a graphical rep 
resentation of the tissue sample holder, wherein the graphical 
representation of the tissue sample holder includes graphical 
representations of the tissue sample chambers, wherein the 
graphical representation of the tissue sample holder is con 
figured to rotate to indicate the corresponding rotation of the 
tissue sample holder. 

Example 64 

0308 The user interface of any of the preceding or follow 
ing examples, wherein the biopsy device comprises a cutter 
having a cutter lumen, wherein the graphical representation 
of the tissue sample holder comprises a highlighted portion to 
indicate the corresponding position of the cutter lumen rela 
tive to the tissue sample chambers of the tissue sample holder. 

Example 65 

0309 The user interface of the any of the preceding or 
following examples, wherein the graphical representations of 
the tissue sample chambers are configured to be filled with a 
first color to indicate that the corresponding tissue sample 
chamber is empty. 
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Example 66 
0310. The user interface of Example 65, wherein the 
biopsy device is operable to deposit a tissue sample within a 
tissue sample holder, wherein the graphical representations of 
the tissue sample chambers are configured to be filled with a 
second color to indicate that the biopsy device attempted to 
deposit a tissue sample in the corresponding tissue sample 
chamber. 

Example 67 
0311. The user interface of any of the preceding or follow 
ing examples, wherein the biopsy device is operable to collect 
a tissue sample, wherein the graphical representation of the 
tissue sample holder comprises a counter operable to indicate 
the number of tissue samples that the biopsy device attempts 
to collect. 

Example 68 
0312 The user interface of Example 67, wherein the 
counter is positioned within a central portion of the graphical 
representation of the tissue sample holder. 

Example 69 
0313. The user interface of Example 67, wherein the 
counter is configured to be displayed in a first color while the 
biopsy device attempts to collect a tissue sample. 

Example 70 
0314. The user interface of Example 69, wherein the 
counter is configured to be displayed in a second color after 
the biopsy device attempts to collect a tissue sample. 

Example 71 

0315. The user interface of any of the preceding or follow 
ing examples, wherein the graphical representation of the 
tissue sample holder is configured to be reset. 

Example 72 
0316 A method of operating a biopsy device to deploy a 
marker, wherein the biopsy device comprises a needle and a 
cutter, wherein the cutter defines a first lumen, wherein the 
needle defines a second lumen adjacent to the cutter, wherein 
the needle comprises a lateral aperture, wherein the cutter is 
translatable relative to the needle, wherein the method com 
prises the steps of: (a) retracting the cutter proximally to a 
retracted position such that the cutter is proximal to the lateral 
aperture of the needle; (b) communicating atmospheric air to 
the first lumen; (c) communicating vacuum to the second 
lumen; and (d) deploying a marker through the lateral aper 
ture of the needle. 

VIII. CONCLUSION 

0317. Additional features and functionalities that may be 
readily incorporated with the examples described above are 
shown in the Appendix attached hereto. Various suitable ways 
in which the teachings herein may be combined with the 
teachings in the Appendix will be apparent to those of ordi 
nary skill in the art in view of the teachings herein. 
0318. It should be appreciated that any patent, publication, 
or other disclosure material, in whole or in part, that is said to 
be incorporated by reference herein is incorporated herein 
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only to the extent that the incorporated material does not 
conflict with existing definitions, statements, or other disclo 
Sure material set forth in this disclosure. As such, and to the 
extent necessary, the disclosure as explicitly set forth herein 
Supersedes any conflicting material incorporated herein by 
reference. Any material, or portion thereof, that is said to be 
incorporated by reference herein, but which conflicts with 
existing definitions, statements, or other disclosure material 
set forth herein will only be incorporated to the extent that no 
conflict arises between that incorporated material and the 
existing disclosure material. 
0319 Embodiments of the present invention have appli 
cation in conventional endoscopic and open Surgical instru 
mentation as well as application in robotic-assisted Surgery. 
0320 By way of example only, embodiments described 
herein may be processed before Surgery. First, a new or used 
instrument may be obtained and if necessary cleaned. The 
instrument may then be sterilized. In one sterilization tech 
nique, the instrument is placed in a closed and sealed con 
tainer, such as a plastic or TYVEK bag. The container and 
instrument may then be placed in a field of radiation that can 
penetrate the container, Such as gamma radiation, X-rays, or 
high-energy electrons. The radiation may kill bacteria on the 
instrument and in the container. The sterilized instrument 
may then be stored in the sterile container. The sealed con 
tainer may keep the instrument sterile until it is opened in a 
medical facility. A device may also be sterilized using any 
other technique known in the art, including but not limited to 
beta or gamma radiation, ethylene oxide, or steam. 
0321 Embodiments of the devices disclosed herein can be 
reconditioned for reuse after at least one use. Reconditioning 
may include any combination of the steps of disassembly of 
the device, followed by cleaning or replacement of particular 
pieces, and Subsequent reassembly. In particular, embodi 
ments of the devices disclosed herein may be disassembled, 
and any number of the particular pieces or parts of the devices 
may be selectively replaced or removed in any combination. 
Upon cleaning and/or replacement of particular parts, 
embodiments of the devices may be reassembled for subse 
quent use either at a reconditioning facility, or by a Surgical 
team immediately prior to a Surgical procedure. Those skilled 
in the art will appreciate that reconditioning of a device may 
utilize a variety of techniques for disassembly, cleaning/re 
placement, and reassembly. Use of Such techniques, and the 
resulting reconditioned device, are all within the scope of the 
present application. 
0322. Having shown and described various embodiments 
of the present invention, further adaptations of the methods 
and systems described herein may be accomplished by appro 
priate 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 
examples, embodiments, geometrics, materials, dimensions, 
ratios, Steps, and the like discussed above are illustrative and 
are not required. Accordingly, the scope of the present inven 
tion should be considered interms of the following claims and 
is understood not to be limited to the details of structure and 
operation shown and described in the specification and draw 
1ngS. 

I/We claim: 

1. An apparatus comprising a tissue sample holder kit, the 
tissue sample holder kit comprising: 
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(a) a rotatable member, wherein the rotatable member 
includes a plurality of chambers; and 

(b) a first tissue sample tray including a plurality of tissue 
receiving features, wherein each tissue receiving feature 
is configured to removably fit within a corresponding 
chamber of the plurality of chambers of the rotatable 
member, wherein each tissue receiving feature is con 
figured to receive a tissue sample. 

2. The apparatus of claim 1, further comprising a second 
tissue sample tray including a plurality of tissue receiving 
features, wherein each tissue receiving feature is configured 
to removably fit within a corresponding chamber of the plu 
rality of chambers of the rotatable member, wherein each 
tissue receiving feature is configured to receive a tissue 
sample. 

3. The apparatus of claim 2, wherein the tissue receiving 
features of the second tissue sample tray are configured dif 
ferently relative to the tissue receiving features of the first 
tissue sample tray. 

4. The apparatus of claim 3, wherein the tissue receiving 
features of the first tissue sample tray comprise strips defined 
by sidewalls, wherein the sidewalls are substantially non 
tapered. 

5. The apparatus of claim 4, wherein the tissue receiving 
features of the second tissue sample tray comprise Strips 
defined by sidewalls, wherein the sidewalls are substantially 
tapered. 

6. The apparatus of claim 1, further comprising a biopsy 
device, wherein the biopsy device comprises a needle and a 
cutter, wherein the rotatable member is configured to rotat 
ably couple with the biopsy device, wherein the tissue receiv 
ing features are configured to receive tissue samples severed 
by the cutter. 

7. The apparatus of claim 6, wherein the rotatable member 
is rotatable to Successively index the tissue receiving features 
relative to the cutter. 

8. A controller for a biopsy device, wherein the biopsy 
device includes a tissue sample holder defining a plurality of 
tissue sample chambers, wherein the controller comprises: 

(a) a user interface including a graphical representation of 
the tissue sample holder, wherein the graphical repre 
sentation of the tissue sample holder includes graphical 
representations of the tissue sample chambers; and 

(b) at least one user input operable to control one or more 
features of the biopsy device. 

9. The controller of claim 8, wherein the user interface is 
further configured to discretely illuminate each of the graphi 
cal representations of the tissue sample chambers to represent 
receipt of a tissue sample in the corresponding tissue sample 
chambers. 

10. The controller of claim 8, wherein the controller is 
operable to execute a control algorithm that comprises rotat 
ing the tissue sample holder to a position a first tissue sample 
chamber at a presentation position upon receipt of a first 
tissue sample in the first tissue sample chamber, then Subse 
quently rotating the tissue sample holder to position a second 
tissue sample chamber for receipt of a second tissue sample. 

11. The controller of claim 10, wherein the at least one user 
input comprises an input operable to define the presentation 
position. 

12. The controller of claim 11, wherein the presentation 
position is selectable from a 12 o'clock position, a 3 o'clock 
position, a 6 o'clock position, and a 9 o'clock position. 
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13. The controller of claim 8, wherein the at least one user 
input comprises an input operable to rotate the tissue sample 
holder in single chamber increments, to skip tissue sample 
chambers for receipt of tissue samples, wherein the user 
interface is further configured to discretely illuminate each of 
the graphical representations of the tissue sample chambers to 
represent skipped tissue sample chambers. 

14. The controller of claim 13, wherein the user interface is 
further configured to discretely illuminate each of the graphi 
cal representations of the tissue sample chambers in a first 
color to represent skipped tissue sample chambers, and 
wherein the user interface is further configured to discretely 
illuminate each of the graphical representations of the tissue 
sample chambers in a second color to represent receipt of a 
tissue sample in the corresponding tissue sample chambers. 

15. The controller of claim 8, wherein the at least one user 
input comprises an input operable to return the tissue sample 
holder to a home position. 

16. The controller of claim 8, wherein the tissue sample 
holder is configured to rotate relative to the biopsy device, 
wherein the graphical representation of the tissue sample 
holder includes graphical representations of the tissue sample 
chambers, wherein the graphical representation of the tissue 
sample holder is configured to rotate to indicate the corre 
sponding rotation of the tissue sample holder. 

17. The controller of claim 16, wherein the biopsy device 
comprises a cutter having a cutterlumen, wherein the graphi 
cal representation of the tissue sample holder comprises a 
highlighted portion to indicate the corresponding position of 
the cutter lumen relative to the tissue sample chambers of the 
tissue sample holder. 

18. The controller of claim 16, wherein the graphical rep 
resentations of the tissue sample chambers are configured to 
be filled with a first color to indicate that the corresponding 
tissue sample chamber is empty, wherein the biopsy device is 
operable to deposit a tissue sample within a tissue sample 
holder, wherein the graphical representations of the tissue 
sample chambers are configured to be filled with a second 
color to indicate that the biopsy device attempted to deposita 
tissue sample in the corresponding tissue sample chamber. 

19. The controller of claim 16, wherein the biopsy device is 
operable to collect a tissue sample, wherein the graphical 
representation of the tissue sample holder comprises a 
counteroperable to indicate the number of tissue samples that 
the biopsy device attempts to collect. 

20. The controller of claim 19, wherein the counter is 
configured to be displayed in a first color while the biopsy 
device attempts to collect a tissue sample, wherein the 
counter is configured to be displayed in a second color after 
the biopsy device attempts to collect a tissue sample. 

21. A method of operating a biopsy device to acquire a 
tissue sample, wherein the biopsy device comprises a cutter 
and a needle, wherein the cutter defines a first lumen, wherein 
the needle defines a second lumen adjacent to the cutter, 
wherein the cutter is translatable relative to the needle, 
wherein the method comprises: 

(a) retracting the cutter proximally to a retracted position; 
(b) advancing the cutter from the retracted position to a 

distal position; 
(c) communicating vacuum to the first lumen during the act 

of retracting the cutter, 
(d) communicating vacuum to the second lumen during the 

act of retracting the cutter, 




