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BACKGROUND
[0002] Fine needle aspiration (FNA) is a widely used screening diagnostic
procedure. However, only a small and finite amount of material can be obtained by FNA.
The current process in the clinical laboratory does not maximally use this limited amount
of material. As a result, there is typically only enough material obtained to perform
initial or screening tests. The limited amount of material collected through this procedure
largely inhibits further classification of the disease, which results in more invasive
procedures for a more conclusive diagnosis. This not only results in increased costs, but
significantly delays the diagnosis as well.
[0003] Personalized medicine and biomarker identification become more and
more important in the modern medicine, especially in cancer diagnosis and treatment.
Fewer amount of specimen for more tests will be the trend of the future. FNA appears to
be the best procedure for this purpose. Current FNA devices have many limitations,
including that the device can only be used for cell/tissue collection. Once collected, the

specimen has to be transferred to different containers for further transportation to
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[0006] There is a need, therefore, for a safer FNA system and method that
addresses such side effects. In one embodiment of the present disclosure, there is
provided a needle detachable syringe combined with a needle detachable cell/tissue
collecting device. In one embodiment, there is provided a syringe with a detachable
needle that contains chemicals in the syringe, such that when the needle reaches the target
lesion areas the chemicals are injected into the lesion areas. Then the syringe detaches
from the needle, the needle remains in its position, a collecting device is then attached to
the proximal portion of the needle and start to collect the cells and/or tissues. In another

embodiment, the collecting device with detachable needle is used first, where the needle



enbodi ments descri bed herein. SUVMARY [ 0008] Vari ous enbodi nents of a
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embodiments described herein.

SUMMARY

[0008] Various embodiments of a multifunction aspiration biopsy device for fine
needle aspiration are disclosed. In one embodiment there is provided a multifunction
aspiration biopsy device including a hub having a chamber for receiving a collected
specimen, a vacuum source in communication with the hub chamber, a needle detachable
from the hub and having an outlet in communication with the hub chamber, and a cover
extending over a portion of the needle outlet for directing a specimen collected through
the needle into the hub chamber in a direction that differs from a longitudinal axis of the
needle. The hub chamber with collected specimen may be separated from the vacuum
source and the needle and the specimen may be triaged within the hub chamber. Various

embodiments of a collection container for receiving used needles are also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1A illustrates one embodiment of an aspiration device.
[0010] FIG. 1B is one embodiment of a close up view of a portion of the device
of FIG. 1A.
[0011] FIG. 1C is a close up view of an alternative embodiment of a portion of
the device of FIG. 1A.
[0012] FIG. 2 is an alternative embodiment of an aspiration device.

[0013] FIGS. 3A through 3D illustrate various embodiments of a cover.



[0012]FIG 2 is an alternative enbodi ment of an aspiration device.
[0013]FIGS. 3A through 3D illustrate various enbodi nents of a cover. WD
2012/ 141960RC/148B@12/ 032261 [0014]FIG 4 illustrates omeTarsbadiosent of a
partially expl oded view of a needl e holder and hub. [0015]FIG 5
il lustrates one enbodi nent of a partially exploded view of a needle hol der
and hub. [0016] FIG 6A illustrates one enbodi nent of a partially expl oded
view and FIG 6B illustrates a partially assenbl ed view of a needl e hol der
and hub.

[0014] FIG. 4 illustrates one embodiment of a partially exploded view of a needle

holder and hub.

[0015] FIG. 5 illustrates one embodiment of a partially exploded view of a needle
holder and hub.

[0016] FIG. 6A illustrates one embodiment of a partially exploded view and FIG.
6B illustrates a partially assembled view of a needle holder and hub.

[0017] FIG. 7A is an exploded view and FIG. 7B is an assembled view of one
embodiment of a hub sealed by a cap and a plug.

[0018] FIG. 8 illustrates one embodiment of a sealed hub assembly including a
moisture matrix on a cap.

[0019] FIG. 9 illustrates one embodiment of a hub assembly including a vented
cap.

[0020] FIG. 10 illustrates one embodiment of an aspiration device having a
removable container.

[0021] FIG. 11 illustrates one embodiment of a portion of a device having a
needle aligned with a hub channel wall to form a continuous lumen.

[0022] FIGS. 12A and 12B illustrate alternative embodiments of a stylet usable
with a device of the present disclosure.

[0023] FIGS. 13A and 13B illustrate one embodiment of a device including a
flexible cover.

[0024] FIGS. 13C and 13D illustrate one embodiment of a device including a
flexible cover having a hinge.

[0025] FIG. 14A illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 14B illustrates one embodiment of a needle attached to
the embodiment of the device hub of FIG. 14A, and FIG. 14C illustrates the embodiment
of the device hub of 14B with the needle removed.

[0026] FIG. 14D illustrates one embodiment of a device hub including one

embodiment of a seal, and FIG. 14E illustrates one embodiment of a needle attached to



[0017]FIG 7A is an exploded view and FIG 7B is an assenbl ed view of one
enbodi nent of a hub sealed by a cap and a plug. [0018]FIG 8 illustrates
one enbodwvoent2/@ivea seal ed hub assenbly includi ng a noi PCEMAS20MR10831261 oN a
cap. [0019]FIG 9 illustrates one enbodi ment of a hub assenbly including a
vented cap. [0020]FIG 10 illustrates one enbodi nent of an aspiration
devi ce having a renovable container. [0021]FIG 11 illustrates one
enbodi ment of a portion of a device having a needle aligned with a hub
channel wall to forma continuous | unen.

the embodiment of the device hub of FIG. 14D, and FIG. 14F illustrates the embodiment

of the device hub of 14E with the needle removed.

[0027] FIG. 14G illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 14H illustrates one embodiment of a needle attached to
the embodiment of the device hub of FIG. 14G, and FIG. 141 illustrates the embodiment
of the device hub of 14H with the needle removed.

[0028] FIG. 15A illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 15B illustrates one embodiment of a removable needle
attached to the embodiment of the device hub of FIG. 15A.

[0029] FIG. 15C illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 15D illustrates onec embodiment of a removable needle
attached to the embodiment of the device hub of FIG. 15C.

[0030] FIG. 15E illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 15F illustrates onec embodiment of a removable needle
attached to the embodiment of the device hub of FIG. 15E.

[0031] FIG. 15G illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 15H illustrates onec embodiment of a removable needle
attached to the embodiment of the device hub of FIG. 15G.

[0032] FIG. 16A illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 16B illustrates one embodiment of a removable needle
attached to the embodiment of the device hub of FIG. 16A.

[0033] FIG. 16C illustrates one embodiment of a device hub including one
embodiment of a seal, and FIG. 16D illustrates onec embodiment of a removable needle
attached to the embodiment of the device hub of FIG. 16C.

[0034] FIG. 17A illustrates an alternative embodiment of an aspiration device
with seals and FIG. 17B illustrates an embodiment of the device of FIG. 17A combined

with a stylet.



[0022] FIGS. 12A and 12B illustrate alternative enbodi nents of a stylet
usable with a device of the present disclosure. [0023]FIGS. 13A and 13B

i 1l ustratwoene/®msedi nent of a device including a flexipC&/usomern32261

[0024] FIGS. 13C and 13D illustrate one enbodi nent of a device including a
fl exi bl e cover having a hinge. [0025]FIG 14A illustrates one enbodi nent of
a device hub including one enbodi nent of a seal, and FIG 14B illustrates
one enbodi nent of a needle attached to the enbodi nent of the device hub of
FIG 14A, and FIG 14C illustrates the enbodi nent of the device hub of 14B
with the nqgeeis reRlty dad.illi@ORE]aklaGernddld erhbaditneat s ronldfiectiodaspiationf a
devi ce hub |n | udi one enbodi nent of a seal, and FIG 14E illustrates one
erbodi mePePBT de sl Al seTREed ¢ o

[0036] FIG. 19A illustrates an exploded view of one embodiment of a collection
container shown assembled in the embodiment of FIG. 19B.

[0037] FIG. 19C illustrates a partial cross-section of the embodiment of the
container of FIG. 19B.

[0038] FIG. 19D illustrates a partial cross-section of the embodiment of the
container of FIG. 19B.

[0039] FIG. 19E illustrates one embodiment of a top view of a component of the
container of FIG. 19B.

[0040] FIG. 19F illustrates a partial cross-section of the embodiment of the
container of FIG. 19D.

[0041] FIG. 19G illustrates a partial cross-section of one embodiment of the
container of FIG. 19B.

[0042] FIG. 19H illustrates a close-up view of one embodiment of a portion of a
biopsy device approaching a component of an embodiment of the container shown in
FIG. 19G, while FIG. 191 illustrates an engagement of the portion of a biopsy device with
the component of an embodiment of the container shown in FIG. 19G.

[0043] FIG. 20 illustrates one embodiment of a manually-operated collection
container.

[0044] FIG. 21A illustrates an alternative embodiment of a multifunction
aspiration biopsy device of the invention.

[0045] FIG. 21B illustrates a cross-section of the device of FIG. 21A.

[0046] FIG. 21C illustrates a close-up view of the area 21C of FIG. 21B.

[0047] FIG. 21D illustrates a bottom view of the device of FIG. 21A.

[0048] FIG. 22A illustrates a cross-section of an alternative embodiment of a

collection container.



t he enbodi nent of the device hub of FIG 14D, and FIG 14F illustrates the
enbodi nent of the device hub of 14E wth the needl e renoved. [0027] FIG 14G
i 11 ustratwe 20re14e9sdodi nent of a device hub includi ng oneCerdsodi2/oeazbl of a
seal, and FIG 14H illustrates one enbodi nent of a needle attached to the
enbodi mrent of the device hub of FIG 14G and FIG 141 illustrates the
enbodi nent of the device hub of 14H with the needl e renoved. [0028] FIG 15A
il lustrates one enbodi nent of a device hub including one enbodi nent of a
seal, and FIG 15B illustrates one enbodi nent of a renovabl e needl e
attached t 0049 enbrdli2Britluofatdshme debodendntbf @fopRli&y ol 5AompOR2OHFAEG 15C

Il lustrates .one eggoginent of a device hub including one enbodi nent of a
seal , antPPEHest of 5Hi $44st rat es one enbodi nent of a renovabl e needl e

attached tqosdtg enprREliIBNuRfatdshEdeM ichfs RMRicATofGhSembadimehPO3RE FI G 15E
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illustrates one enbodi ment o evi ce hub 1 ncluding one enbodi nent of a
seal , anchnfdi@r of FHGi 22Ai1st r at es one enbodi nent of a renovabl e needl e
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container of FIG. 22A.

[0052] FIG. 23A illustrates a cross-section of an alternative embodiment of a
collection container.

[0053] FIG. 23B illustrates a partial cross-section of one embodiment of the
container of FIG. 23A.

[0054] FIG. 23C illustrates one embodiment of a diagrammatic top view of a
component of the container of FIG. 23A.

[0055] FIG. 24 illustrates one embodiment of an injection system used in
connection with an embodiment of a multifunction aspiration biopsy device of the

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0056] This disclosure describes the best mode or modes of practicing the
invention as presently contemplated. This description is not intended to be understood in
a limiting sense, but provides an example of the invention presented solely for illustrative
purposes by reference to the accompanying drawings to advise one of ordinary skill in the
art of the advantages and construction of the invention. In the various views of the
drawings, like reference characters designate like or similar parts.

[0057] The description of illustrative embodiments according to principles of the
present invention is intended to be read in connection with the accompanying drawings,
which are to be considered part of the entire written description. In the description of
embodiments of the invention disclosed herein, any reference to direction or orientation

is merely intended for convenience of description and is not intended in any way to limit



[0031]FIG 115G illustrates one enbodi nent of a device hub including one
enbodi nent of a seal, and FIG 15H il lustrates one enbodi nent of a
renovabl ewoeetgi1®it ached to t he enbodi nent of the devi eeThuskoefo3R2sG. 15G
[0032] FIG 16A illustrates one enbodi nent of a device hub including one
enmbodi nrent of a seal, and FIG 16B illustrates one enbodi nrent of a
renovabl e needl e attached to the enbodi nent of the device hub of FIG 16A.
[0033]FIG 16C illustrates one enbodi nent of a device hub including one
enmbodi nrent of a seal, and FIG 16D illustrates one enbodi nent of a

r enovabl theneqatl of tiad pracdne thventidh R @abedemeducibs tlbecdeupper,htiborddontal, & 16C.
[0034]FIG 17Aillustrates ar ternatjve, enpgdi nent of an aspiration

devi ce V\n'g%feﬁ“%aéal %boé’ﬁ}j flew. ?!;‘B’a’ll F‘foﬁ‘gﬁ %%sa'%%@%@giaﬁ@rﬂl ag (e IVeevi ce of

FIG  17ApcREb(d\e dnrit-bnidis b Yi&inwardly,” “upwardly,” etc.) should be construed to
refer to the orientation as then described or as shown in the drawing under discussion.
These relative terms are for convenience of description only and do not require that the
apparatus be constructed or operated in a particular orientation unless explicitly indicated
as such. Terms such as “attached,” “affixed,” “connected,” “coupled,” “interconnected,”
and similar refer to a relationship wherein structures are secured or attached to one
another either directly or indirectly through intervening structures, as well as both
movable or rigid attachments or relationships, unless expressly described otherwise.
Moreover, the features and benefits of the invention are illustrated by reference to the
exemplified embodiments. Accordingly, the invention expressly should not be limited to
such exemplary embodiments illustrating some possible non-limiting combination of
features that may exist alone or in other combinations of features; the scope of the
invention being defined by the claims appended hereto.

[0058] FIG. 1A illustrates one embodiment of a multifunction aspiration biopsy
device 100 that is typically used for the purpose of, but not limited to, aspirating cells
and/or tissues from a target lesion, and having certain components that can function as,
for example, a centrifugation tube, a transferring tube, a test tube, a culture tube and a
tube for cell block preparation. Other functionalities are possibility within the scope of
the present disclosure.

[0059] Device 100 of the embodiment of FIG. 1A further comprises a hub 110
having a longitudinal axis 112 and a sidewall 114 extending to a floor 116 to form a
chamber 120. The floor 116 has a channel 118 bounded by channel walls 119 that form a
passage for the needle 150. While the sidewall 114 is shown in FIG. 1A with a consistent
diameter, for example, it will be appreciated that other configurations are possible, such
as, but not limited to a tapered sidewall 214 of the device 200 of an alternative

embodiment of FIG. 2. Other configurations are possible.



WO 2012/ 141964PCT/ US2012/ 032261 [0035]FIG 18 illustrates an alternative
enbodi nent of a multifunction aspiration biopsy device of the invention.

[ 0036] FI GvOR9¥r/i4hd6ust rat es an expl oded vi ew of one enmbo®CEAISR01/032261
col | ection container shown assenbled in the enbodi nent of FIG 19B.
[0037]FIG 19C illustrates a partial cross-section of the enbodi nent of the

container of FIG 19B. [0038]FIG 19D illustrates a partia
cross-section of the enbodi nent of the container of FIG 19B. [ 0039] FI G
19E illustrates one enbodi nent of a top view of a component of the

[0060] Returning to FIG. 1A, device 100 also comprises a vacuum source 130 in
communication with the chamber 120, a needle 150 having an inner lumen 151
detachably extending along the longitudinal axis 112 of the hub 110 through the channel
walls 119 of the channel 118 in the floor 116 and having a needle inlet 153 and a needle
outlet 154 along the longitudinal axis 112 and in communication with the hub chamber
120, and a cover 170 extending over a portion of the needle outlet 154 along a second
axis 152 that differs from the longitudinal axis 112 for directing a specimen 50 collected
through the needle 150 into the chamber 120 in a direction that differs from the
longitudinal axis 112. The vacuum source 130 further comprises a barrel 132 and a
plunger 134 movable within the barrel 132. The barrel 132 further comprises a sidewall
136 having an end 137 that engages the hub 110, and a barrel floor 138 that limits
movement of the plunger 134 relative to the barrel 132, the barrel floor 138 and barrel
sidewall 136 defining a barrel chamber 140. The barrel floor 138 further comprises at
least one opening 139, and preferably a plurality of openings 139 for communication
between the barrel chamber 140 and the hub chamber 120. FIG. 1B illustrates one
manner of engagement between the barrel 132 and the hub 110 where the sidewall end
137 of the barrel 132 is threaded to engage a threaded end 117 of the sidewall 114 of the
hub 110. Other methods of engagement are possible.

[0061] When the needle inlet 153 is positioned in a target area and specimen 50 to
be collected, and when the plunger 134 is withdrawn through the barrel 132, a vacuum is
created in both the barrel chamber 140 and the hub chamber 120 through the at least one
opening 139 in the barrel floor 138. The specimen 50 from the target area is drawn
through the needle inlet 153 to the needle outlet 154 along the longitudinal axis 112 of
the hub such that when the specimen 50 reaches the needle outlet 154 it will want to
continue traveling along the longitudinal axis 112 of the hub 110 toward the vacuum
source 130. The cover 170 redirects the specimen away and along an axis 152 that
differs from the longitudinal axis 112 of the hub 110 and toward the sidewall 114 of the

hub 110 and onto the hub floor 116 where it collects in preparation for sampling and



container of FIG 19B. [0040]FIG 19F illustrates a parti al

cross-section of the enbodi nent of the container of FIG 19D [ 0041] FI G
19G i |  uswoabesi4goéparti al cross-section of one enbodi nerCTafS201R@326Nt ai ner
of FIG 19B. [0042]FIG 19H illustrates a cl ose-up view of one

enbodi nrent of a portion of a biopsy device approaching a conponent of an
enbodi nent of the container showmn in FIG 19G while FIG 191 illustrates
an engagenent of the portion of a biopsy device with the conponent of an
enbodi mrent of the container showmn in FIG 19G [0043]FIG 20 illustrates
one enboglialpid TfusahespacahtysOpecained witid éethubrhanbdrdi2f@nd not drawn

into the barrel chamber 140 through the one or more openings 139.

[0062] In the embodiment of FIG. 1A, the cover 170 is preferably angled to direct
a specimen 50 away from the longitudinal axis 112 and toward the hub floor 116. In
addition, the cover 170 of the embodiment of FIGS. 1A and 1B is formed at a terminus
144 of a downward extension 142 of the barrel floor 138 and is integral with the barrel
floor 138 and is spaced from the needle outlet 154 along the longitudinal axis 112.
However, as shown in the embodiment of FIG. 1C, the cover 170 may also be positioned
in close proximity to or touching the channel walls 119 such that the cover 170 is also in
close proximity to or touching the needle outlet 154 (not shown in FIG. 1C) for directing
the specimen toward the hub floor 116.

[0063] However, the cover may also be associated with the hub 110 instead of the
barrel 132 and may be positioned within the hub 110 as shown, for example, in FIGS. 3A
through 3D that illustrate various non-limiting embodiments of a cover 170a — 170d
positioned on a hub 110a — 110d. In the hub embodiment 110a of FIG. 3A, cover 170a
forms an integral extension of one of the channel walls 119a such that the channel wall
119a and the cover 170a form a continuous wall for directing a specimen toward the
sidewall 114a and the hub floor 116a. In the hub embodiment 110b of FIG. 3B, cover
170b extends from the hub floor 116b and is positioned adjacent one of the channel walls
119b and over the channel 118b for directing a specimen toward the sidewall 114b and
the hub floor 116b. In the hub embodiment 110c¢ of FIG. 3C, cover 170c¢ extends from
the hub floor 116c¢ and is positioned adjacent and over the channel 118c¢ through which a
needle (not shown) will extend for directing a specimen toward the sidewall 114c¢ and the
hub floor 116¢. In the hub embodiment 110d of FIG. 3D, cover 170d extends from the
sidewall 114d and is positioned over the channel 118d through which a needle (not
shown) will extend for directing a specimen toward the sidewall 114d and the hub floor

116d. In each of the hub embodiments illustrated herein, the cover extends over the
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[0044]FIG 21A illustrates an alternative enbodi ment of a nmultifunction
aspiration biopsy device of the invention. [0045]FIG 21B illustrates a
cr oss- secwpani2fft146he devi ce of FIG 21A. [0046] FI G 21CPCiriusstizasesi a
cl ose-up view of the area 21C of FIG 21B. [0047]FIG 21D illustrates a
bottom view of the device of FIG 21A [0048]FIG 22A illustrates a
cross-section of an alternative enbodi nent of a collection container. 6 -
[0049] FIG 22B illustrates one enbodi nent of a top view of a conponent of
t he

channel to direct the specimen away from the longitudinal axis of the hub and away from

the vacuum source (not shown).

[0064] Returning to FIG. 1A, the needle 150 is preferably detachably connected
to the hub 110 through the engagement of a needle holder 158 with a hub extension 180.
More specifically as shown in the embodiment of FIG. 4, needle holder 158 is provided
with an inner thread 159 that engages an outer thread 189 on the hub extension 180,
wherein the needle 150 extends through the channel walls 119 of the channel 118 during
engagement of the needle holder 158 with the hub extension 180. In this embodiment,
the diameter of the needle 150 is slightly smaller than the diameter of the channel walls
119. Thus, the needle 150 is capable of being easily inserted through the channel walls
119 and screwed onto and off of the hub extension 180.

[0065] While FIG. 4 illustrates one manner of engagement, alternative
engagements are possible. For example, in an alternative embodiment of a hub 310
shown in FIG. 5, a needle holder 358 is provided with an outer thread 359 that engages
an inner thread 389 on the hub extension 380. FIGS. 6A and 6B illustrate yet another
embodiment of a hub 410 that is not provided with a hub extension, but is instead
engaged directly by a needle holder 458 that is press fit into engagement with the hub 410
as shown in FIG. 6B. Whiles FIGS. 4 through 6B show various engagements between
the needle and the hub, other engagements are possible. For example, the needle holder
may be provided with a quick connect type of connection that mates with a similar quick
connect type of connection on the hub. Alternatively, a bayonet type of connection may
be employed where the needle holder is pushed onto the hub and then rotated into a
locking engagement with the hub. Other methods of engagement are possible, such as a
pop-in type of arrangement.

[0066] FIG. 7A is an exploded view and FIG. 7B is an assembled view of one
embodiment of a hub 510 (including a specimen 50 for purposes of explanation) that has
been separated from a vacuum source (not shown) and needle (not shown) and that is

transformed into a sealed chamber 520 environment that can function in a non-limiting
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container of FIG 2 2A [0050]FIG 22C illustrates a parti al
cross-section of one enbodi nrent of the container of FIG 2 2A
[ 0051] FI Gvo28D/i4hd6ast rates a partial cross-section of omeTasbadioszat of the
container of FIG 2 2A [0052] FIG 23A illustrates a cross-section of an
alternative enbodi nent of a collection container. [0053]FIG 23B
illustrates a partial cross-section of one enbodi nent of the container of
FIG 23A [0054] FIG 23C illustrates one enbodi nent of a diagrammtic
top view of a

manner as a centrifuge tube, a specimen transferring tube, a test tube, a culture tube, etc.

More specifically, a cap 600 having an inner thread 610 is threadingly engaged with a
threaded end 517 of the sidewall 514 of the hub 510. A plug 700 having an inner thread
710 and a core 720 is engaged with the hub extension 580 of the hub 510 such that the
inner thread 710 engages the outer thread 589 on the hub extension 580 and the core 720
extends through the channel walls 519 and seals the channel 518. While FIGS. 7A and
7B show certain inner and outer threaded alignments, it will be appreciated that such
alignments can be reversed (i.e. the cap can include an outer thread that engages an inner
thread on the hub wall), and it will also be appreciated that other manners of engagement
are possible. Thus, once a specimen 50 has been collected within the hub chamber, the
needle is unscrewed or otherwise detached from the hub and safely disposed of, and the
hub is unscrewed or otherwise detached from the vacuum source, and the hub with
specimen can then be sealed to retain the specimen in preparation for further analysis and
testing.

[0067] FIG. 8 illustrates the sealed hub environment of FIGS. 7A and 7B, but
with the addition of a moisture matrix 650 attached to the inner surface 620 of the cap
600 to transform the sealed environment into a moisture tube. The moisture matrix 650
may be composed of, but not limited to, a sponge, filter paper or other different material,
and it may be wetted by using different fluids according to different user requirements
including, but not limited to, saline (such as, for example, 0.9% NaCl), formaldehyde,
etc. The wet moisture matrix 650 keeps the collected specimen 50 from drying during
transferring from one location to another.

[0068] FIG. 9 illustrates an alternative embodiment of a hub 810 having a tapered
sidewall 814, a plug 802 and a cap 804 having one or more holes 806 that function as
vents and enable the passage of air into the hub chamber 820 and that enable the hub 810
to function as a culture tube. The holes 806 may be any shape or size and may or may

not be covered by a filter (not shown) to keep the hub chamber 820 sterilized.
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conponent of the container of FIG 23A. [O0055]FIG 24 illustrates one
enbodi nent of an injection systemused in connection with an enbodi nent of
a mul tifuwotbm4aspi rati on bi opsy device of the inventi @oT/USENiAlBBE

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0056] Thi s discl osure descri bes
t he best node or nodes of practicing the invention as presently

contenpl ated. This description is not intended to be understood in a
limting sense, but provides an exanple of the invention presented solely
for illustrative purposes by reference to the acconpanying draw ngs to
advi se one [00699r di REG.Y10sKidtlatdsnntalternative @hbddiembfandcage90ahdviagadubuct i on
of the inpvent In the various v .of the dr ngs, like reference
char act e{’] 5@ @aﬁiawe«ﬂﬁlgén@ﬁ flopp?] éaﬁ? \?%a}& %Cha[ﬂéﬁsg‘)}(\érﬁée’a‘% ¥ BRIACTOf

| ustr abd0/ e RARAMIAFR!RaASGT I dithd o BibREH DI £5nPlobiftA 6P &M odgnvent | on

is intended to read i n connection wth the acconpanyi ng draw ngs, which
are to bectauimﬂhw@itbfachanoél wilks 9ftin the hublﬂqoem@elsdrawpwmﬁo fon t he

descri pti.on .of nt s. of ventjon osed her ref erence
Lo at rectrBiB AP g ey P Bt 208 bR Sai ol uS e

descri pt ¢fpRBE of &fﬂa&tnt matendedch B, %uvnd@@ffm%eq tbllﬂastnc tikg p%ﬁéip@tcoefndtlhe
present invention. Relative terns such as "I ower, " hori zont al ,

"verti camay be aplsler,in afoen ofhe filteipae; Webmhm; md'mapbe mhab@tstzsw maserighl | as
derlvatlve th reo "horlzo ! ?&yvn " orupwardly, . etc.)
shoul d b® %Or‘? r ueé1 oaq?% m%nég? %{tgln Fati on é P% A l(]:1ae carnldl:?é or as
shown i npdrbes 6 sV et rﬂ@d@d’lndhéfdﬂﬁl&lf(hrﬁlte-fﬂ%end'tﬂ!ésaiett‘dﬁ fhgd,rellaoe for

conveni ence of description Onlé and do not require that t he apparatus be
const r uckelecrles sprasathaeughytsava by tfhegrateinst P%Qﬁnav ressivigrihesallested| i cit 1y

' ndi cat eﬂqp@ﬁn&l ula-e%r hé 98%5220 é?(rlm g:ﬁgr a%ief ehf&e(fé:t chatfi@ %ﬁlctthgv\ﬁ brein

"coupl ed, i nter onne {0 a relatlons

st r uct ur eémnéree 93k and wdd cﬁasr dffteohtest frocedones andltfﬂemnt einich durinhi eneaspirytmr
indirectly t rough intervening structures, as well as both novable or rigid
at t achmePHOSCDHC r el ati onshi ps, unl ess expressly described ot herwi se.

Mor eover , tiligrg eat s 1aN6RRASE LR hdBdiEstd A AR Haliist rated by

ref erence to the exenplified erbodi nents. Accordingly, the invention
expr ess| ghaghduball HbO the i$ thmsamd diamctereh aexedipll 85§ attachodiiontbabsb i | | ustrat i ng

O ERRG AH EER L N S R
by the Cjoﬁitﬂ@caﬁ@ﬂ@ﬂ@%d‘@hﬁh@mgle unified lumen.
[0071] FIG. 12A illustrates an example of an application of a stylet 1100,

preferably formed from a central solid core 1110 and an anchor 1120, with the hub 110 of
FIG. 1A. More specifically, the diameter of the core 1110 is slightly smaller than the
diameter of the lumen 151 of the needle 150 so that the core 1110 is able to travel
through and fill the lumen 151 of the needle 150. When the needle 150 is punched into a
lesion area (not shown), the core 1110 of the stylet 1100 prevents non-lesion tissue from
entering the lumen 151 of the needle 150. Once the needle tip or inlet 153 reaches the
target tissue (not shown), the core 1110 of the stylet 1100 is withdrawn from the needle
lumen 151 and a vacuum source (not shown) is connected to the hub 110 and the needle
150 to aspirate the specimen at the target tissue. Thus, the stylet 1100 prevents the

collection of an unwanted specimen, such as a lesion area through which the needle 150
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[0058]FIG | A illustrates one enbodinment of a nultifunction aspiration

bi opsy device 100 that is typically used for the purpose of, but not

limted two 20epi4i®ti ng cells and/ or tissues from a targeCTIusgi10/0322and

havi ng certain conponents that can function as, for exanple, a

centrifugation tube, a transferring tube, a test tube, a culture tube and a

tube for cell block preparation. O her functionalities are possibility

wi thin the scope of the present disclosure. [0059] Device 100 of the

enbodi nent of FIG | A further conprises a hub 110 having a | ongitudinal

axi s 112mamdrackindedaltd rcatd a experttsimgspeoingenfar@oFIGL62B dldsantes an chanber 120.
ounded by c

The floor 116 has _a channel 118 nnel walls 119 that forma
passage &S ChsBdren 3t s 1804 by ing f&j%ﬁ?lqw Frgang S 20nG | A it h
a_const SiieihedHodlThAle: 150 Yeri tRIcRale! 150 W dachit BRARBILALRHWhAiRL her

configurations are possible, such as, but not limted to a tapered sidewall
214 of tHRE.déwi ilesttdd thé userofal std ekl vieat endtodherbtotthoheddlad 502 fteOthver

configurati are ssi bl e = WD 2012/ 141964PCT/ US2012/ 032261
[0060]F@?ﬁ?ﬁ$ﬁ81f8ﬁ£$€§&Tk?hH%3ﬂ%e 100 al so conprises a vacuum source 130
i n comuni ged729n Wittiietre. ehamper 12 (lus@atbe@d e dOQrAVinhd@ReAteBLs | umen
151 detachablﬁxﬁxtendlng al ong the longitudinal axis 112 of the hub 110

t hrough sthlst EHWM00 enghped with agecdlndS@ iahnelot askacipigd Hth & ddravimes and

havi ng aconeF 8“ eer tflenlll eetdle,lo5 e? rflodlr tﬁe neagdl edeocl'ljrtblegth r165n4 it?l Ongre%brfee inI C%Ptglint udi nal
axi s 112°Gna°TH "Conmrini Catron Wt U he Shupchanber 126, and"d Cover 170
ext endi ngtuarers atosdvieOR weéd fohiircoeecdiRcdisheliméb bvadr@ A ubSRONth @i s 152
that differs fromthe longitudinal axis 112 for directin% eci nen 50

col | ect etltarpatongmborEnenedfi FdG18A 16 { AR, ERiribrovided &y 43P heveeen that
difiers GaQmil o4 Qpght PDAknANCP1 Ay 1l 1ootaGHYB QNG bPR ntlliL No!
an t e

conprises a barrerl a plunger novable wthin 't arrel 132. The
barrel 18),thnd theverddifrhasesachestiodewelckwik36xteadd filgmaln: @owd 1837 withat engages

the hub 110, and a barrel floor 8 that _|imts nmoyepent of th | unger 134
relati vecdlgr 4 hE wihs © 0399 Vof B0 P 1oyl hapr ?ra@wﬁgggﬂdi 136
def i ni NgaMbAEeble HIAFRE thal ARwsTE cBRLTI8Y0 td ABYc £38 f fist ARkidorspri ses at

| east one opening 139, and preferably a plurality of openings 139 for
conmuni csttomann FéGweh thah exthadsrasier & hartioeof tkhcadid ouHet dbtochenbiet 120. FI G

1B i1 ] ustrates, one, mmnner, of gngagenent, betyeen, Lhe barrel, 132 gnd the hub
example, the passage of a stylet 1390 through the needle 150. The cover 1370 may be
formed from a flexible material throughout the extent of the body of the cover 1370, or it
may be formed from a sturdier material throughout a majority of the body and a flexible
material only in a location 1375 near the collar 1372. The cover 1370 may therefore
bend at such location 1375 by virtue of the inherent properties of the material, or the
cover 1370 may be provided with a hinge 1378 as shown in FIG. 13C that allows the
cover 1370 to flex rearwardly as shown in the embodiment of FIG. 13D. The hinge 1378
may be formed from the same material as the cover 1370, or it may be a different
material, or it may be the same material but with a reduced thickness. Other
embodiments are possible. Thus, when it is desired to introduce a stylet 1390 into the

lumen of the needle 150, the cover 1370, which is positioned over the longitudinal axis

1312 of the hub 1310, is moved back and away from the longitudinal axis 1312 of the
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137 of the barrel 132 is threaded to engage a threaded end 117 of the
sidewal | 114 of the hub 110. O her nethods of engagenent are possible.

[ 0061] Whewotzhe/rewdl e inl et 153 is positioned in a targeCTaise@2asespeci men
50 to be collected, and when the plunger 134 is w thdrawn through the
barrel 132, a vacuumis created in both the barrel chanmber 140 and the hub
chanber 120 through the at |east one opening 139 in the barrel floor 138.
The specinmen 50 fromthe target area is drawn through the needle inlet 153
to the needle outlet 154 along the |longitudinal axis 112 of the hub such

t hat whehult I3 Ogpetowdor the inteaiabem dsﬂ’the stg&dll@(bimtd tat nd&dle 1 50.WiMhken Wient t o

continue traveling al or(’i the | on |tu axi 37(%[12 of the hub 110 toward

t he vacuthfict bitlcis fomeye £ i?lé %iP‘P‘éf’étl FREBH RIS BARYSHAY al ong
an axi s f 110 and
ovard 1 hhoh3h PG00 5 FIOTRENE k@b OB AXliB bR B2 oo ere it
col | ect s1319 quddpagtmnito no¥en thesawpleioutjcalid asaiesdripsd Sercithus, t he speci men 50

chanber. 1400 ougien L bnd 7 AHnEs irge 48 DoeBpfmethe dnbo mont

of FIG ihberpbP€e §8\18E odadiQodistidar stfaakablith 2A6b Sy di@c b BEhtatisPael Nen 50 away
fromthe Iongltudl nal axis 112 and toward the hub floor 116. In addition,

t he covemtepridy of the hab ehdroliir during @Hld @fte@sollmoawﬂ aspedimet theradnl Bt cestatner m nus
144 Of a dg \Nalrld de§(0t1r1 %bgrn 1%6 seal 1t h? l%ar rna C 1alotﬁat C 138 I‘land I %,1 | nt egr al
with the® mletfslg gnd I'sSp CYH) ttlr'le needl & Stt rtII]154 al ong

t he Iongmmﬁan;ﬁbpaﬁmh&ﬂ&abld@mwe plea@ed&h@mmrﬁoddﬁ@therﬂa@amﬁaﬁrof@f FIG 1C,
the cover 170 may al so be positioned in close proximty to or touching the
channel Rasrags of pacede Br ¢ piytet thesctbipyeh. aw@np%thﬁm@@dlp ﬁn@%%leb%&m?ffqdy to or

touchin Ythk anl Q%ﬁﬂ]lh go ﬁg Bhglfnalls@aﬁi i(gr%%flgggcg? L(é) Dbl ﬁro )Wﬁlgﬁ thgI lEGL Fg th e

speci nen towar oor wever, e cover my a

associ at edlewivhdpdshel. Huleeddi nondinaiaidg ef&lbbdhmebarﬁlelsedl?&foamdd fi@yn, et Pasi t [ oned
withint hub 110 as hovvn for exa in Fl 3Athrou9p) D t hat

V11 ust  al@IEA 0, Sligomgn] W%tf}lhtger RH8 ﬁ@ﬁteglakﬁftha& igp a3 geretibed 70

posi tioned |gov4q hupici}Qa - FI@QQC ﬂlﬁs&a!?@omn&fﬁ%éﬁtf&athu%%Q@o@(sh&!v@ 3A,

cover 170a forns an I ntegral extension of one of the channel walls 119a
such t haforphmosebsalfrwplamidn vitlgat advarhkavony 2 siddw@a 14 Blapa Soeohtlibauous wal |

A T R TR T R N N T QT S e

floor 11lfBre@tdugts aP@sichian&d 4204, a68AtkcANA0S pdsittoncddRMR! f1¥& 14362 and
over the channel 1418a. The seal 1405a initially seals the hub chamber 1420a from the
opening created by the channel 1418a (FIG. 14A) and is preferably attached to the floor
1416a by any means now known or hereinafter developed, such as by adhesives or the
like. Alternatively, the seal 1405a may simply be removably inserted onto the floor
1416a. When a needle 150 is attached through the channel 1418a in the floor 1416a as
shown in FIG. 14B, the needle 150 penetrates the seal 1405a and creates an opening in
the hub chamber 1420a. Thereafter, the needle 150 is used to obtain a specimen 50 that
collects on the seal 1405a. Once the specimen collection is complete, the needle 150 is
withdrawn from the hub 1410a through the seal 1405a at which point the hub chamber
1420a is re-sealed relative to the channel 1418a as shown in FIG. 14C.
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119b and over the channel 118b for directing a specinen toward the sidewal |
114b and the hub floor 116b. In the hub enbodi nent 110c of FIG 3C, cover
170c ext emox0framethe hub floor 116c and is positioned a&djrasent/oardl over

t he channel 118c through which a needle (not shown) will extend for
directing a specinmen toward the sidewall 114c and the hub floor 116c¢c. In
the hub enbodi nent 110d of FIG 3D, cover 170d extends fromthe sidewall
114d and is positioned over the channel 118d through which a needle (not
shown) will extend for directing a specinen toward the sidewall 114d and

t he hub flqm75116dFIGn14E[aelFIGf 14th#lubtudic emhbethae shdodintans bf ahdd14idbei n, t he

cover extends over the nnel to direct the specien fr m t he
| ongi ¢ RN 438 SRSy %@Xﬁ bR WAHRRHS arq0) @ﬂ@ngaéﬁﬁagﬁmﬁ shown) .

[ 0064] Rej A Qghgngeﬁlz@{%b Ty eh@ﬁ%s”tﬁﬁ%ﬁ tﬂé@odr%4@6@f&re§QhMo§$FQﬁ%bgilgér Y 158 with

connected to the hub 110 throu t he“engagenent of a needle ho
a hub exlﬁh@IGnlél]B(lherMmmg‘hpehuﬁ tloaticy 1420bs hiodvn s¢ah 140 mstodedremtn of FI G

4, needl e hol d rovi wi,th a i ner hat ngages an
out or C it B b R ndhistod B AR SR e et aing 005 o e
t hrough th&peRannes. T 4l 14963 bahithhe sGiamBalb dHn sk nuna, ﬁBﬂ&H@B}?&\‘in%f t he
needl e hol der 158 with the hub extension 180. In this enbodi nen

, the
di anet er credted he theedhanec! 18084 @161 1 4Pt dngd is nmrf¢r@blytaﬁa¢hedﬁ@tm|@d@tsenfa®f t he

channel 9. Thus he nee bejng easi i nserted
t hr ough ?% S[ﬁ’anx&leaw%fl?‘gkﬂgngngergglragv\e Fﬁpgg Hgn osftfy a(#h gﬁ Qr%rthé/extensi on
180. [ 00Bkd. Whta hkddle #50 isbttSéHedttlﬁ‘@uglﬂﬂlermﬁl[ﬁ%[ 19f8bangiagRes i 6ahs er nati ve
engagenents are_possi bl e. For exanp in an alternative enbodi nent of a

hub 310 S1WSENNFAGE]4E, the n%dkelé@|r@n%qt%ﬁeth63®élf‘%5bp%néw@é%ﬁ ) QPFNAE But er
thread 3 t 0. FIGS.
6A and o P ShyFOEAIS8: “hoMIGE. BORGAT B BRbd Bty GGRAH Aundl

pr ovi dedcolictfs oa therbuteRd@nisll 6, Obed thie Spédiate 40 caigdge ¢ d@inpéett,| tiic byedde needl e
hol der 4 that is ess, f t ment 410 a shown in

FI G GB is w@dﬁw%fm@ tbfﬁb%bﬁ@é R T lﬂgggﬁ E‘épr@ﬁtné]h& en the
needl e apgniae 1M is AL-eledGRRAAYSRENL ShAmel Qﬂ%%'a?kl?owﬂ:f?ﬁl@(@ﬁ'p' e, the needle

hol der may be provided wth a quick connect type of connection that mates
with a si m[0@i#6] qui bkthe ombedimentpieFI6F. 14 Annkdt, iherscalnl 40he, 1HIBD isAlcsenbrdt i vel vy,

a bayonet f .co cti Y, oyed where the needl e holder is
pushod ofitb PR HIEAATH T Tt 40 g TIRS EOVERR: ireLRaRaBRTRE wi th t he
hub. O hghnifeétiRdSnefa SNERGEHENE hab & % Bk cribdimass 8f PAP-14G Lt ype of
arrangenent. [0066] FIG 7A is an exploded view and FIG 7B is an assenbl ed

vi ew of Ble ldhpdurihBhstraes an digsnaa embedigicoideirmghud Kid8e (shewngor pusposser poses
T i O L M A )
envi r onngrthe flbat 14388 f(ﬁtwiﬁdnlsﬁﬁ off @ nded1©M50, iartiubi d@mber 1420c¢, and a seal 1405¢

that is formed as part of the floor 1416c. The seal 1405¢ initially seals the hub chamber

1420c from the opening created by the channel 1418c (FIG. 14G). When a needle 150 is

attached through the channel 1418c¢ in the floor 1416c¢ as shown in FIG. 14H, the needle

150 penetrates the seal 1405¢ and creates an opening in the hub chamber 1420c.

Thereafter, the needle 150 is used to obtain a specimen 50 that collects on the hub floor

1416¢ and on the seal 1405¢. Once the specimen 50 collection is complete, the needle

150 is withdrawn from the hub 1410c through the seal 1405¢ at which point the hub

chamber 1420c¢ is re-sealed relative to the channel 1418c¢ as shown in FIG. 141.
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manner as a centrifuge tube, a specinen transferring tube, a test tube, a
culture tube, etc. Mirre specifically, a cap 600 having an inner thread 610
i s threadvogbh/enmgaged with a threaded end 517 of the sipdemesko12®3226pf t he
hub 510. A plug 700 having an inner thread 710 and a core 720 i s engaged
wi th the hub extension 580 of the hub 510 such that the inner thread 710
engages the outer thread 589 on the hub extension 580 and the core 720
extends through the channel walls 519 and seals the channel 518. Wile
FIGS. 7A and 7B show certain inner and outer threaded alignnments, it wll
be appreci d0&17]t haFIGUuch -aFi@nisBntlasteanabaltareate embadifrentof d I LdpPacan

i ncl ude outer thread_ that engages an inn r thread op the h wal 1), and
twill G né@@ﬁ@ﬂs@%?%wgﬂnﬁ Wb OXF GRS S@ﬁg&@é%fﬂ 8T possi bl e.
Thus, onggqg é%ﬁh&ﬁ%ﬂé@tﬂaaéxtmﬁ%& gﬂl At ifdr W 14U Br LREnfUPo AR, the

needle is unscrewed or otherw se detached fromthe hub and safely di sposed
of , and lﬂbthhlseﬁlrmsghmé;mbehﬂdbeufrl56®¢;endvasalldé0$actﬂletbx&ﬁﬂmhrheghﬁacuum sour ce,

dth b wth [ to. ret th
ot epar at FTHR 0P RN RH ARGy S 05 aAE e LT POt M FbE 57 e PO RRTOREr at e t he
Seal ed_ NubpORIins IUBPOAing brdsl @y (RACRMCTI 1 8BUTHWhIId f50 agitiken of a

noi sture matrix 650 attached to the inner surface 620 of the cap 600 to

t ransf or mt@qk@blg@anwt@ﬁmﬂn@mmma through ﬁhﬁleggacﬂeéletltﬁéﬁ ncEile hotdostl o9& mat ri x
650 may b t e ter er..or ot her
di ffer en‘fve‘h a% en518 & Qf Moreﬁge fatefg’d nee ﬁg ?%raéni’mf’ F i ydth

accor di ngh weldthfd‘ae nesmda mteafngag@wnnm lirgad nsﬂgadinnge hiéxtezion 13808,ed to,
saline (such as, for exanple, 9% NaCl), fornal dehyde, etc. The wet

moi st ur eWheiel te e%ﬂek@éb% lémer@ameééhre@gfstﬁééwé A0 through fherrgaenali ng
f

L L

802 and ﬂxmapnawﬁ»hﬁ&lmgmenhxgheﬁ&mazhﬁ]esw&Dﬁcﬁhﬁha%ﬁﬂmhMQSOdﬁnvents and

enabl e the passage of .air into the hub cha Q and that able t he hub
810 to ffﬂikemso)ﬁ thighup ﬂeﬂ'rtlérl@ a.t Qpes thﬁrﬁ%ecma% Eecmlsw@na) %‘b@ dr si ze

and may oo JRYmHRI Réin GRVERLS 10y aﬁxxﬁﬂch?@fnt (bR t5‘20§?ser9 skflgg hub
chanber 820 sterilized. WO 2012/ 141964PCT/ US2012/ 032261 [ 0069] FIG 10

|IIustraﬁﬁﬁwam)dhnﬁnmaﬂﬂﬁﬁkenbodlnent of a device 900 having a hub 910 with

cont ai ner 400G B isERT R RSB o Sy e g oodeal R P0G ana
f1oor 91§ho@n mqﬂﬂqﬁ)s%@f @1&9&@@1&5&{&%%@ neviaRannRvanakh b, AkRokn t he hub

fl oor and a cover for directing the coll ected speC|nen 50 into the

cont ai net31$9oa Cham@elcbﬁiﬁb‘thﬁé extgugs thmugbéhecﬂﬁqsdéééb tfr cicnsien eht neadleri al s
such as, lﬁj"ltther% réh pho ug ]pﬂﬁlbeqllg%ﬁ %hdg se&lelr’SO?t?ﬁl%{ extSld: acr%ggth'etcﬁgiﬁyel be
,and 'hay be any s

solid or'in a ape, size

or mater 1ﬂlgbqam@bfdramy atfdv@cdral @ ma&lerﬁlﬁfm rlg 1T oftthe hglpm$ BbneithifQ0 may be
soft or hard, and na% be porous or solid, or may be in the formof a filter
that enabbeextensiangl S§0p byieny meany rovpknown echareigaiies dexelepda el Wt s wal | s.

The Contédh%%e@@t%gﬁk TRREL é?h% k aCﬁB%lf&%afsﬁt%é?ﬁ@blﬁ@@ae?% er&gégé’ the cover

970 and rmay be renova bl e an cha and used
for diffepoantg drestd by theetonmes 1 2t8bdiTHearcedit 160 mgsefttablndetachablypi r at i on
procedur gonnected to the hub 15100 through the engagement of the needle holder 1558b with the
hub extension 1580b. More specifically, the needle holder 1558b is provided with an
outer thread 1559b that engages an inner thread 1589b on the hub extension 15800,
wherein the needle outlet 154 penetrates through the seal 1505b and through the channel

1518b during engagement of the needle holder 1558b with the hub extension 1580b as
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[0070]FIG 11 illustrates yet another enbodi nent of a hub 1010 having a
channel wall 1019 that is the sane dianeter as a needle 1050 attached to

t he hub ewbens¥@mM61080, such that the needl e 1050 and ciremruskonabi261019
will sealingly abut at a joint location 1052 and forma single unified

| umen. [0071]FIG 12A illustrates an exanple of an application of a stylet
1100, preferably formed froma central solid core 1110 and an anchor 1120,
with the hub 110 of FIG 1A Mre specifically, the dianmeter of the core
1110 is slightly smaller than the dianeter of the lumen 151 of the needle
150 so tM@t\xmtih@lﬁolfd).lT]i&eiiﬁeraibbaeédle 1 sGrisalsed forabtigh aapetifneh 50 thae | unen 151
ofthene l e 150. W needl e 150 is d.into a |l esipn area (not
shown) , i oPahg e ItSﬁéb Preethe sResempt é@é@f@ﬂ%w 8YIEH F S f 1 om
enteri ”gléd‘ﬁ rbHOR ok o h%hﬁlﬂﬁﬁ%ﬁlcﬂ%&nt @{%%btc'ﬂ%mﬁﬁefﬁz@%ﬁé& s%ﬁleh“' et 153
reaches the target tissue (not shown) core 1110 of e stylet 1100 is
wthdramlaftwemme@hmmwdiﬂémhmen 151 and a vacuum source (not shown) is

Carget 11 sd0WN Tl a8 -G aoF iGE s PuiiRre SRR E P BB IR AT Lvent oa

speci MeNgshewh ?orap%qé’oshﬁﬂ @(?1&?‘15@@{1 &vhh&ktgtrbo\ov&') %Qwh@@ siredlias 180 f9dst tr avel
in order to reach target tissue specinen area. FIG 12B illustrates an

al t er nat iS/]écearﬂtﬁmlﬁlelrﬁtl8@fhaae>§@lydséhr0mg1®dleﬁ&ﬂr nglér fovextensarpofaneeedle anchor
1220 tha tac t 150 bef dle.. 150 is attached to
a hub (no%d %ﬁretthr e |hf1§ % %520 ust lgggc‘ttﬁat eﬁige d%fhrgu%l}t%Fet 1100 t hat

i's attacﬂﬁdnélqstlB@wﬁtﬁﬁdh@ﬂ&;&()lﬂ%berrhé beal ne@3H iRitihBY séads ﬂnteulaslanﬂnb@ the hub
110. [0072]Wile FIG 11 - FIG 12B illustrates the use of certain

embodi nehtZcdronythetoppring enated byzhe clangalged Sai The Beadleilds padereblyt i s not
associ at escrllg,ecgﬂ ecﬂ%‘fh{&llbglsg‘pg?g?g%f{he%ﬁg Lg’eéﬁl%ﬂ 5t ﬁgehl%tholc{eﬁ’ﬁg%at

reasons erein i e in-certaln situations
cover i switkadub @xtd:nmen:tl 580cc Mbespedfispcirmrcdlohalddr 1$‘f€80hybrofvidad meithl N t he

| t t f FIG 13A - d hub
iBlgr ﬂgvéq:%ngﬁg 'eﬁﬁﬁ Cstfgtlﬁnga%%fain&&%eri@fg éjﬁ waﬁa%ﬁebl rovfé% Cif ?oolrj 1316
for extepsbh AE ndediesdtlce 139 eneﬁafés %s&g«% 134Q s hatndahiReh R dhanfi

ot herw se extends fromthe floor 1316 with a collar 1372 or the like to
cover a hEddlderiogthsigehbut. of Thenadledrold3 1658 swh dfedrdliixyenfionté 804 asom a

flexible materi a 1370to ve froma t position
1574 ohowmndnine, A Rt bR o S B b RP B S deREt o e o0 et
154, to @|ReGAAAhPRS Hb&N 5184 608608 s #Jémﬁérﬁso 4B cA¥RI d‘oh@[@té hee head e
outlet 154, in response to, for exa t he passage of yI et 1390

t hrough tHbispeseles figo thefthd Iddent w@m paiay thschubshambert 1r5(3ﬂ$ & tetsesdpdl e

mat eri al ent of the body of the cover 1370, or it may be
formed freﬁat{vglgg{h%%haﬁ&?lgréerl al throughout a nmpjority of the body and a

f1 exi bl e mgogso]al BIG. Y501 BIG.AGa illastratS ibalfaadte Edodialchasf dlBub2l 5108e cover
1370 may therefore bend at such |ocation 1375 by virtue of the inherent
proper t i S8owR f@rwrpasewel aiplangtion yi %‘H\i’éto"i@?@"lﬁﬁy? sgewghdvidead 9ot h a hinge

1378 as f%t“ﬂh%‘g[‘ae hﬁt}aogéﬁﬁﬁg%a& | n@s'té%‘ﬂ%ti_ %W%ﬁg%@égx{eﬁs%ﬁﬁ?ah@&l rdly as

shown in I ment | nge orrre fromthe
same mat &50 mbre&ﬁomgie ahubeharﬂlﬁe?(lﬁzm ant aseal 1565dthat Mtetrderabromtherchaﬂnel or it

may be t sa ri a reduced i ckness. er enbodi pents
are poss Eiea g fwbi}ﬁ aiinp ol Pradergrer o bleidhe Bia Ty iacicsos it o ¢ he
l'umen of e;&&i%lcﬂpﬁj@bﬁ b%%gy niddfs £AV ﬁﬁov%:f’ §PnerRh el de%el@ﬁé“d %ﬁcq{‘e%q)yover the
| ongi tudi nal axis 13 t he hub 1310, 1s noved and away fromthe
| ongi t udadhabivexorshd Bk@ 'blic $chk1505d 1n1t1ally seals the hub charnber 1520d from the

opening created by the channel 1518d. The needle 150 is preferably detachably

connected to the hub 1510d through the engagement of a needle holder 1558d with the
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hub 1310 to allow for the introduction of the stylet 1390 into the needle
150. When the stylet 1390 is renoved fromthe needl e 150, the cover 1370
returns twoizoe/@rd6gi nal position as shown in FIG 13A oPCFIUS2012882260 ext end
over the longitudinal axis 1312 of the hub 1310 and function to cover the
needl e outlet 154 as described herein. [0073]FIG 14A - FIG 17B illustrate
various alternative enbodi nents that incorporate the use or association of
a seal with a hub structure for nmaintaining the integrity of the hub
chanmber during and after collection of a specinen therein. In certain
enbodi nmehitsexdasom I5&8Ad h&feet specifivallg.ahd necsliahdldyrdis 58d ismabdededivith at

conprises certai rial properties that enables it to be pierced to
acconmodPer t&lr?édﬁérﬁ@i fhat FsabbringigsdRsag SH o ﬁ\?_% B extepsio SHpHet

ther et hr oHghi, @0 Hc&f?&&ftle*ﬂ ?sﬁg&f&xﬁteé ﬂ%ﬁ’%h RE ¥R b5 érﬁﬂﬁ%’o%gh thdhaffd!

returns to its original state for sealinhg the [ ocation through which the
needl e of5Sdydueing wagageassiedf.thd neadér haddar 1068d Withithe Ind endboonntSieid as t he seal
is formed fraom_ hu of, limted to,, silicon ol.ymers, r.ubb and ot her

mat er | a1 PR LT o see ngi 150 Bk el s asitieppifiia” "o

i 11 ustratsicendneRdRE B 596d. 20RNDthd4 €5 5@ WA 1dca6n RWoRRIAS, tRE n&dR anat i on
w thout a cover) having a sidewall 1414a, a floor 1416a, a channel 1418a

that is t30ishempydd frove thid lodr]1 5144 eawhish pest dredivbrehamber Ipg@dliercisaledFl G 14B)
therethrpﬂgg,u9 h%ga%p T?ﬁ{ 1420a, and a seal 1405a positioned on the fl oor
1416a an vgr gﬁe channe d1418a. The seal 1405a initially seals the hub

chanber 1420@81fr oni the cobediniegt 6f . edAby1 SHehehaanel 501 §aidnfdtés thddA) and
is preferably attached to the floor 1416a by any means now known or

her ei naf Bdpss deapehe gametes of hedwbiphannshesely Bat Be negdle putkes 15Artepdat i vel y, the
soca o SRR PR ETINAR, Mol BREREE 0L R kR 0R, I @

needle 1 1S a channe ain oor

shown i npieliGusly4Bscritied cmbedinenl 60F gkt thathesdlt hed thedlub tH4al magdhaveeat es an
opening in the hub chanber 1420a. . Thereafter, the needle_ 150 is used to
obtai n_ ath§S¥BF FEoty Syﬁgﬁa FY &up & Yhakuganegsktionshims o Thysy, fox ef‘?'if@p@pééi men

col I ecti gL EmERBIFEGE1 6A NG 10868 fl1ukRYclah il &b IO heubyBI d:A10a
t hrough the seal 1405a at which point the hub chanmber 1420a is re-seal ed

rel at i ve(showt e oinposaedf dpl@atias withowra domerffisBilat 4€the hap 1520b of FIG.

2012/ 141964PCT/{.US2012/ 032261 FIG 14D - FIG 14F illustrate .an
oVt et nat Eomtiols RAMERGY 1 egse 1208b ? e £ i fiued o ARBTELr | on

Wi t hout he®ay@hanndRVe 184 sactSihdemdhbedld 13PandchahRQr 6 1dléit afa Rhaidiel 1418b
t hat extends through the floor 1416b for extension of a needle 150 (FI G

14E) t hep@nhlda e faamhupnglpanibied lumopbMogmwpeeifiselly, thefodbl 38z hes dned on an

under sur f.ace h o b } nt .t oqr over the
channel %gﬁxﬁ%ﬂgé 41521 h%fx}%‘m%% gy’sae%#&%idgggaﬁﬁ? Gixé “{ag tﬁsré%%sth% ﬁ%’ gﬁb@%gh%nber
1420b fripub ¢Hagmbepesloagarty £a&heth(3y thhexehaniedss il&andt 16184 4ddisand i s
preferably attached to the undersurface 1417b b\q’ any means now known or

her ei naf PEfereRly ltanhed fo auenleayrige Heiraof thedurl 6 fieWithioes huppedensioteedl e 150
IS attac a&%ﬁ?%ﬁba{lbﬁo& ARy ﬁedi%ﬁlgft%: f}(%@g&gggéhcés@?ﬁhgﬁvésnﬂ% In FlG

14E, the nee penetrates the sea es an opening in the
hub chanbler. Tht2@al 16D5e ireailiyesealsttichutedadhded bE2Oagrans €t dponiapicadaredebyspeci men

50 t hat I t t hub fI 1416 th ' 50 | ecti [
Compl ot eIoEHERLUANS 150 Shis AR IR R0 RGBT SFRITo LI B e seal
L10SD at yWilidhinPaiAbehbift Jrak é&@?ﬂggl%[de¥4[§%§%7\iéli%lll R 1a8kedsibehasdyevbe t he

channel 1418b as shown in n the enbodi mrent of FIG 14A
- 14F, t$pecdrally, tiOieedlcihbdddy 1688 adie proviidasldwith an outer thread 1659a that engages

an inner thread 1689a on the hub extension 1680a, wherein the needle outlet 154

penetrates through the seal 1605a and abuts the channel 1618a at a joint location 1652a
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as a separate elenent fromthe hub 1410a, 1410b. However, a seal may al so
be manufactured into a structure of the hub as shown in the enbodi nents of
FIG 14GwOBh(/1419%1, which illustrates an alternate enbe®dirrsat120822a1 hub
1410c (shown for purposes of explanation w thout a cover) having a sidewall
1414c, a floor 1416c, a channel 1418c in the floor 1416c for extension of a
needl e 150, a hub chanber 1420c, and a seal 1405c that is fornmed as part of
the floor 1416c. The seal 1405c initially seals the hub chanber 1420c from
t he opening created by the channel 1418c (FIG 143G . Wwen a needle 150 is
at t acheddurhreomnghgdnient ohthiemetdld Adider 1678k kathf thohub dxdtmiomso&aawshdvm il G 14H,

t he need|le 150 penetrates the seal 1405c and creates an opening in the hub
chamber HAb08B. THhsrafiFt e neetils 1|§§é%ﬂlsé’gi%8bt?§1 LPEHY t}b%ﬁ%ﬂactg% °men 50

that col h@fhseia| bNCORUANE LA M IGEnIRAAOLR dipIEEahe AdARCIsouCe the
speci men 50 collection is conplete, the needle 150 is wthdrawn fromthe
hub 1410entdved figin thh dulk éal 0alat @8dchapoimtthe hulp chamiber he2Gaub rebabdderlatit@0c i s
re-seal ed helative g t he channel 1418c as shown in FIG 141. WO

2012/ 14196 %@‘ﬁ‘%@z}d’lﬂ #032261 [0077]FIG 15A - FIG 15B illustrate an

al ternate qo#g2i MeSimifk tathRebbakiat 6N 5L 1 P RO S/BodmcaXHf @TAL | on
w thout a cover) having a sidewall 1514a, a floor 1516a, a channel 1518a

t hat ext &fds HGr by ilushatefanabernasedebodonens of @ hyb dhl B (showie &uf|parposes
t her et hr ough, a.hub.chanber 20a, and a 1505a t _exten rough
the. chantiarbsfud RifARTREk e ARBe « S S50 3% 1608, « B FRER S0 car o

the hub thedderds Hxd0gh fhedvot Nl dP e R ghanigatl 6200 ¥ind Beedat haosiethatld&ddrls The
needl e 150 is preferably detachably connected to the hub 1510a through the

engagemetffovithachiaad| léléb perbis PIgisealydttarhed ke widesysioemh | Al58@4 thavsibe

speci ficak{lny, i i i ead
1656a. t not104;sstiea AR ELiEnd FoL LR sh B ROV UEGHn M b HANEE S 1okt
wher ei n $ueh anbgdtiecsout bethelhd. paaeta A6@s initiablygbalt the ebaharhb&5#®28mmd t hr ough

th h | 1518a.duri th | e _hol d 5 i t he hub
ext ensi OOT4BOMP AN SHEHA! PHOFIGRSE0 ol SAREOF |50 R RBEATE 480 used 1o
obtain acHReGhbdRthe fub 8t OtﬁtﬁHul%ﬁtﬂ% &{gﬁg&ﬁerﬂ gl? a fn:ELéSQgé hdradiOfe58bRGf thbe

speci nen 50 collection is conplete, € nee is renoved fromthe hub

1510a at hwthéxténspai It80b h¥die kpecHaalierthd 6&aée haderd-6§8alsquovidédwithent o t he

channel 1518a. |G 15C - FI G, 15D jil]ustra an alte e enbodi nent
of “a hubagaBiret Je e bk pread bt BRhih Bllefion Bber ) havi ng
si dewal | wh&bhhhe AcddiOSitict 235 Penctrab @togih the L& 16058 ardbaRdse tinasigh t he

fl oor 1516b for extension of a needle 150 therethrough, a hub chanber

1520b, ahtl 8k ateaintllooBipnt 19aRb dwiivmengageney of theacetlahabler 16 dpvighthei s

preferab e _un u C f hub. 1 i.f-hin a hub
extensiO%MT%Q%%ﬁ%§H§E§a%@%ﬁ%”%%&ﬁk%@@h%gégﬁégé@ﬁgkgg?1%@9&%%%§H¥%%Ech as by
adhesi ves sgpcirhdies( thk€col [Ebe of elad hutbil&d? 1i6mé.i @hdeyths epdcimés0 ballecdbrarsber 1520b

fromthe opening created by the channel 1518b. The needle 150 is preferably

det achabf3Mpisisn@e teeflle 459 waemaredbamhe kol Rb ehehichgay Misniubghamber needl e
hol der 1 M. L j b. Mre specifically, the needle
hol der 1 b1?%;%?%@?ggggﬂﬁﬁhggﬁhggk%ﬁgghread 1559b t hat engages an inner
thread 158906083} t hkn thebmbadierat ofFITE30A,— ik tiedraistrevidedah eltcondtivet 154
penetrates through. the seal. 1505b .and. t hr ough channel 1518b. during
_engagene?fflb‘?:fgn?ﬁté)qﬁé@ﬂ]i“g“WHP’%lésrplrfgg% 1Ry el Mg eamebige ¥8BGb as shown
in FIG Jafod BRRIcBRotfilng dnlfcReGH8: Sl 1048 §dpd SmBDLiR (?o@sh%%?' men 50
that collects on the hub floor 15I6b.” Once the specinen 50 colleéection is
conpl et eConvvatiped dbpratiod needlessmay belcdmpnsed hétvinuthistit Phrtsatnambiychngsdient t he

hub chanb Ob,is re-sealed relative ta the, channel .1518ph. [0079] FI G
Toe " Ereth sRARM b SpP SR SRREbeh e S RakRo bt B W Rist e ( shown f or
pur posesshra@ip raiadacRBthat.t Dathg agwwocewbmpﬁct&i&l@ Léh ddl4c, a floor
1516¢, a channel 1518c that extends through the floor 1516¢c for extension
of a needle 150 therethrough, a hub chanmber 1520c, and a seal 1505c that
ext ends through the channel 1518c within the floor 1516c. The seal 1505c
initially seals the hub chanber 1520c _from the opening created by the
channel 1518c. The needle 150 is pref%?ably det achably connected to the hub
1510c through the engagenent of a needle hol der 1558c with a hub extension
1580c. More specifically, the needle holder 1558c is provided with an inner
t hread 1559c that engages an outer thread 1589c on the hub extension 1580c,
wherein the needle outlet 154 penetrates through the seal 1505c and through
t he channel 1518c during engagenent of the needl e holder 1558c with the hub
ext ensi on 1580c as shown in FIG 15F. Thereafter, the needle 150 is used to
obtain a specinen 50 that collects on the hub floor 1516c. Once the
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[0080]FIG 15G - FIG 15H illustrate an alternate enbodi nent of a hub 1510d
(shown for purposes of explanation wi thout a cover) having a sidewall

1514d, a wbcor2/4phéd, a channel 1518d that extends throwgh/ush@2fobrzer 1516d
for extension of a needle 150 therethrough, a hub chanber 1520d, and a seal
1505d that extends across the channel 1518d and is preferably attached to
the undersurface 1517d of the hub 1510d across a hub extension 1580d by any
means now known or hereinafter devel oped, such as by adhesives or the |ike.
The seal 1505d initially seals the hub chanber 1520d from the opening

creat ed plysidin) dinsrimeddutssliBd neddiewitheldd @yltbtd s pgicat’ebady ynddetdekhdlel vy
connected to the huyb. 1510 hr ough t he engage nt of a needle h Ider 1558d
Wi th ¢ het@asbaia Rl afsago en ttc?r%vletﬁéérannc% jpm thﬁéle?félecﬂﬂg 1558d is
provi dedy Wigids @fhrcBfgh ﬁﬂt&@%&ﬁ?&%&@%@awﬁ oAl a%ttetuetf%rﬁ% 1539d on

t he hub extension 1580d, wherein the needle outlet 154 penetrates through

t he seal taﬁ@%@aaﬁhlstmomgmay heuse hamadiffitdlBahdduconvgnienceafgettent of t he

needl e hol der 5 hu ension 15 G 15H.

e oot 1 O Cions” Ribattiiohel MReonBu s RR AR30 Do o Ba MREd . ol Toet s on
the hub fdeagrto Hrl@fuufNetrct Mhch RRCABIR iSthstRlth&pdtican HewesRphehe, the
needl e 150 is renoved fromthe hub 1510d at which point t he hub chanber

1520d i sembeedimghteaf Hel éﬂAvel7tBotfteh@eélnanneacwmwrce[ml?gqﬁhqrheaemigtﬂn ment

of FIG 14 H, 5 sl 8 t han t he
dlanetermngPﬁléﬁﬁ%e 5HH§ &“E& QOt 2%? é”%é &Pg th “X% Sext ends

t hrough Wwheddawh ffdtﬂmeiee@leothum@rtdiﬁm?tﬂttb eﬂimaadaetonbb@ttﬁﬂeﬂty a@nsi stent with
t he previously-described enbodiment of FIG 11, the needle and the hub

channel WE9NYaiEaCE tocthe Arstidonehandpaticibh that they join in an abutting
rel ationshi hus t _qq%q 16B
|IIustrate[gn 1Ite¥%%?%mgﬁ§gg¥ ﬁtpg? a uEﬁﬁg%ﬁgﬁT§%§%ﬁ$$émb%ﬁbggées of

expl anat ofmmuitifinedtion asgioaien bicpisprideace 1 100 iheombinalib2 Glthaf stfE@ 7905@e- 15D,
needl e 150 has di anet er that he di aneter of

but where e sa as
the hub ®H {h«@twt@met@a&ww ?Vlf’?\g%?eleadt% 31@69 ﬁrﬁ Ve ltt%%laaxa%ut at a
j uncti on;pEI Ay alsﬁ&%@autmt%&tthamgwgtt%oymf@ B oy FeRamRN1826 PeRd fibsal |y, the

hub 1610a has a sidewall 1614a, "a floor 1616a, a channel 1618a that extends
t hr ough fﬁélmbeahmﬂ&16éﬂfhnmdhibhdwmedwmﬂgddl9dmdﬁanseawmﬁﬁﬂﬁaﬂmhat extends
across the i referabl.y attache nder s

Te195° of PeedE R0 e b5 BRen T R hER et S0 REaRaeRR PR SR nown

or herei gaf 5@tpﬂ&iﬁb@ﬂﬁdoth&@dﬂf@ﬁraﬂwn@ﬂb9&@%&@ s8Eh b 8ul hdtGimittlaqo ﬁeal 1605a
initially seals the hub chanber 1620a fromthe openlng created by the

channel tpaRd sidTwell geehfiven, i@@xa@p]@s Y the gmbydigenbehidlél. . E¥herect ed to the hub

1610a th n | de t.-he hub
exten3|o%g#%gﬁggg%%gg%gﬁggiiﬁ ﬂ?ﬁbgggg$§%%$ % apﬂg§gﬁg§%gﬂggﬂprOV|ded

w th an aumennfbtiﬁcﬁadltﬁﬂﬁ%aﬁlbatlnog@g&ﬁlearso m&fg dnhineadurh68981 on the hub
extension 1680a, wherein the needle outlet 154 penetrates t hrough the seal

1605a antetathably exkadpgaiong thq@ﬁgau%tpalam}%ﬂdg 0|f dredtuboly 19 dypughythei ng

engagenmne t as shown
TR pglR 7RO EF feuel LARCRuIRbLY R SR HE ERRAE AN oS

t hat col dmelcd scedie dutlet tﬁmalt)lhg)me ldlfgﬁﬁdmamnel”t]lﬁleanslpeconrrﬁmﬁﬁtlmohzhthcthe on is
conpl et e, e nee isr ved fromthe hub whi ch int the
hub chanfid® q‘fﬁ@@ J(%D A %8%‘[’%3%%?’8?‘?‘{}%% DY OB 1 n@f‘eit@s%tlﬂe t)%gZ] Similar
to the epppgi g@d&hd akishih62 th]aggiffersléﬁn tltlé"l%ngﬂﬁttﬁﬁi‘il 'Igﬂtl 795 ¢! (ﬁgi'ect]ﬂ@ga - FIG 16D
illustrate an alternate enbodi nent of b (shown for purposes of
expl anat $peninwint Wowplleeted treugh thanterde aS(blndeﬂteICharmqul&O & § Hyention@ldBb, a

channel 8h th ext e floor 161 chanber 1620b,
and 5 sednoe o R BRI a8 A0 PTs IRS vieBREher 128 BRSPS G or ably
at t achedpdrge| e M&@pl%ﬁ%érqq% KVl QfitHin el L 680D Taemassl Br3nubrtiesst ensi on
1680b by any neans now known or herei nafter devel oped, such as by adhesives

or the like. The seal 1605b initially seals the hub chanmber 1620b fromthe
opening created by the channel 1618b. The needle 150 is preferably

det achably connected to the hub 1610b_t hrough t he engagenent of a needle
hol der 1658b with the hub extension 1680b. Mre specifically, the needle
hol der 1658b is provided with an inner thread 1659b that engages an outer
thread 1689b on the hub extension 1680b, wherein the needle outlet 154
penetrates through the seal 1605b and abuts the channel 1618b at a joint

| ocati on 1652b during engagenent of the needle holder 1658b with the hub
ext ensi on 1680b as shown in FIG 16D. Thereafter, the needle 150 is used to
obtain a specinen 50 that collects on the hub floor 1616b. Once the

speci men 50 coIIectlon |s conplete t he needle 150 |s reaned frontthe hub
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physician) first introduces the needle with the stylet into a patient's
body and reaches the target area (the lesion area), then the stylet is
drawn outwbromvtsssneedl e, and then the needl e i s conneeCedsmiosz2be vacuum
source to draw out the cells and tissue fromthe target area. This process
may cause sone difficulty and i nconveni ence for the practitioner and

addi tional disconfort to the patient due to the step of connecting the

needl e to the vacuum source when the needle is inside the patient. However,
in the enbodinent of FIG 17A - 17B, the needl e and vacuum source work

t oget her caspriscs b Bigk®aliniz36 drémg 4 ﬁﬁeaﬂl@édﬁ@li’y that engdgsecthicatal ¢rdel 7adt i ent ' s

Sbove. deatins Bdamal 11 TLeh b uhd thaoo B aast § 5% et it Py FoRgo ai
patient. %ILQ%QLWB@ E at'?sFéGcS ifd Gdel Y73 HE bateffloorl7BgIahl Bk Eidf &32AN 7§13t ernative

enbodi ne function aspiration biopsy device 1700 in conbination
with a sdsfineig 4 3ol ch#rebemjwm)f Uhe baroal flepil 73t fusthehicnysisedaeaseois’00 havi ng

a hub 1710 wit | ongi tudi nal . axis 1712.an idewal | .1714 extending to a
F1oor 1oty PiaB aal BREHRL S byt of iR 13y R Rl ini A e SR 5

bounded Mbﬁﬁ@l@h@bb@@i’)@ ahd 18 ﬁlnaéhaﬁfw’emmpmaa@lt}onfi herrgeens ehobpQ. Wil e
the sidewall 1714 is shown with a consistent dianmeter, for exanple, it wll

be appr edircided cngrgementrstwesorihe bulr Bi20cmd Vamelrlp@csgtebl’éSO glhehmathodpot not
limted Lo a taner ed ) ?ewall as shown, for exanple, in the enbodi nent of
FIG 2. O%Er % %Osls% ions are possi bI e. Device 1700 al so conprises a
vacuum SOUF[O%S}730111 ddEBAVETIeRb d D6 thal stllett 1700 Ghanib e d&vid.1760,Reg¢ll e 150

havi ng an_inner |lumen 151 detachabl y extendi ng al ong the | Onﬁl t udi nal axis
1712 of P hiiP71ara etrategienllyrpostionedh mﬁi:éqalw\lapqt@nwlpgg&e dovecedi8Pnel 1718 in
the fl oo V] 1 I 4 al ong
the I ong tuczj ?B%lt&gelﬁgiﬁ angg?lnqg(h)%ér%}l%lggﬁ%ﬁg%%teﬂqt% ﬁge’eafﬂgﬁ%ﬁ?igo er 1720,
and a cowat 12]057@1de1x1ﬂenrgﬂ handdy eral &7 Pbthbt @hleaiveliha comedidateahi bz&tsag’b‘ﬁf aal ong a
second axi s that diff frgmthe | ongitudinal a 712 r directing
a speci néf 65%7990% Ee%ep Fﬁcf] %%eélfﬁ@%%\@wwaat@ éorct?i It T19%0 in
directi OfPlngﬁtthéMcfuﬁﬁlssoﬁfc%rWB@ﬁnd ARGidhudl RE 1820  thdtiRe st}f%@lyﬁﬁéé‘drﬂesour ce
1730 further conprises a barrel 1732 and a plunger 1734 frovable within the
barr el 1&13®tly'ﬁhmldaeadrteIthelﬂdédlefltjﬂttheuglwwpfracm saurs¢ UBAadnd fifT@®nhkawi ng a

t hr eaded .en 1737 1 hat hreaded end 1717 of the sjdewall 1714 of
e hub. 7410 Ui st Bis R 0048 k0462 RSl SHeHFY L fi BRI LHT R 81 iinger
1734 rel ptdv@.d Qesioh%&arth@lst fef 3290 {shembadd Rdm frhO@vick 1380 and ibaikfhwai dewval |
1736 defi ni n% a barrel chanber 1740. The barrel floor 1738 further

conpr i sethreightbasalsoly®s ople7|Q7n‘ghWn thawrithdamet abihg serlqsI1GPGthir @%ghdfle openi ngs
1739 for arr 4 b chanber
1720, witor by YD WRE AR phosp AT s AR A S8 R e e R
1720 and]macfietinpsGitgciroligBGhe @vbe ! 7 10ainkdanlks th vangageiratl 730 e ThOsSID! e.

[0085] I n order to accommopdate the stylet 1790 within the device 1700, seals
1705 - 1Y0P add 787 dametsiestpy @%a@gmya#éae varueeyandithuy the ¥eGUYASSHFSNg t he
device 1 r X g a cover
seal 17o§%af”g tﬁ"?ﬁger “ﬁté’&l {s?vg&f {h%s}é&gggéa p glﬁtgeg%%dﬁtgﬂoéégtgée%fcﬂ lli% t hat

col | ect i VI yasabcwmmBET.d 7Ah € ia swaly éheaintdghatt of th]e?c&@icaﬁmﬂhoﬂ\ﬁl(] 78l G 17B.

Th ted f 1790. t ugh th
soﬂfce 173315 fg\a ﬁ%ﬁ%@ﬁ%{é&ﬁ@ﬁ%@r@gﬁﬁ Wﬁﬁiwgﬁéerﬁsﬂ Sé‘ig Wé%qﬁvacuum
di rect | yh&anneetiethticdutdienRasd b%&@@ bbily pwg@havhg aﬁawm&%leﬁl %639 and

function as a single unit. After the style IS Introduced into a

pati ent thbdrasfh(me thermgedic 50 ghuneveacaning dic ghove-desceibeddiffienltes andhe styl et
1790 is rempved %ﬂ%the gFVICG 700 ?nd is withdrawn through the seals
1705 - 15@9”“@%@?% R PHESEIGHY AT BRE S of the stylet 1790 through the sea
1705 prevents any target cells and tissue present on the inserted end of
the stylet 1790 from passing through the cover 1770 and into the vacuum
source 1730. The seals 1706 and 1707 do not destroy the integrity of the
vacuum and thus the vacuum source 1730 functions adequately when the stylet
1790 is not extended through the seals 1705 - 1707 as shown in FIG 17A
Thus, with the enbodi nent of the devié2-1700 of FIG 17A - 17B, the needle
150 and vacuum source 1730 work together as a single unit when the needle
150 is introduced into the patient's body (not shown) and when the styl et
1790 is withdrawn fromthe needl e 150, thus overcom ng the above-descri bed
difficulties and inconvenience to the practitioner and patient.



WO 2012/ 141964PCT/ US2012/ 032261 [0086] FIG 18 illustrates a perspective

vi ew of one enbodi nent of a nultifunction aspiration biopsy device 1800
havi ng a wokoBd®64an i nt ernal hub chanber 1820 for thePcoluseariosazenf a
speci men (not shown), a vacuum source 1830 defined by a barrel 1832 and a
pl unger 1834, and a needle 150 held by a needle holder 1858 that is
renovably attached to a hub extension (not shown) extending fromthe hub
1810. The sidewal |l 1814 of the hub 1810 term nates in an external thread
1817 that threadingly engages an internal thread 1837 on the barrel 1832 so
that the hye08310 FEG.ri€ribwafts afpeaspetthe haw b€bnd 88Rodserefal ousl y descri bed

in many enpodi nents herein. The si |1 .1814 of the hub i rovi ded with
at I_eastmﬁﬁ@“%’&“ﬁ&@“ﬁ%’ﬂ@%@?‘?c%ggq CEERL Ly o rne b Cﬁm 1815
fOr 1 Tpr ovRrkoP[HeRB18GioAM A BlciREIARE IR I L ArPRRAFRS 0 ieASd) 4 De

descri bed bel ow. The nee ol der 1858 I's also provided wth at” | east one
and nor ebprefledZamida plupgarrl&B4.tandafneedle d 36 holdbyor nasdied® k83858 that isnpr oved

gripping and for e enen i th one enbodi nent. of. a ¢ol | i on..cont ai ner
1006” as e BanSiRAdS ARah eitbiviog et B gfencingfigh G5B R THoe. hub
ext ensi oggevifll b @3 reRdh e Y¥arteinyindc Ot Kierildl aRBAE 1§ 1hdkk thRadigrdl e hol der
ext ensi ons 1855, however the hub extensions 1815 nagﬁalso extend outwardly

at the sengegerananteandl dyewd 1537 amghebandld32 kethabbdhab A81Ysrremeyaisi ons 1855.

VWiile the enbodi f FIG 8.llustrates a certainh.numb of. ;.ext.ensi ons
Th1se 1 oBefTROSLIETNaoks Sbviond? dadriBRA IRESy Bnkalibeh MRS g §ERET®L Do

conf i gur agli4asT thaluthR ppRssddolgh af 1088 6h&hid mdR preferadly £xpkadedf view, FIG 19B
is an assenbled view, and FIG 19Cis a partial cross-section of one

embodi mefittensions of Bingsckdil 6 AorciamrN A& iPPIEENH 491 Higageent stithcokgtidak 21920

that is . |V I Gl QF | i B vi.ge 1800
havi ng aﬁﬂgﬁ g%ﬁ%%%%gﬁ"e?@%%gé %Jég%nlﬁgggs rr%%oggrr?'?fdfgg’d&haggel%ﬁtg&gnahgpeni ng
1945 f or mbheprpfesabdge phiralitg ef extemsibrsor Wagaltd Sdor inqirevddarripp@fptariddor t he

col l ection of used needles 150, the second conponent 1940 preferably being
r enovabl @%ﬂgm&t%ﬂmﬁsﬂeﬂ@&%%@%ﬁ cqiesyion gpifangcy h?q%oﬁscéams%@m 1960 that is

adapt ed tonnBLitdh itlTHIG I folnC B @M R $RIoGAIT RMuBI RRSVioAE VS B8R udRadRs Cr | bed
herein. VWiile rmultifunction aspiration biopsy device 1800 is used Herein

f or pur pogesteofliamepdr dihani thgneduée haddstaxtemsioon 1 $Pd howevanfthe i axtdnsmos i on

cont ai ne 900, it wl| be appreciated that the contajner, 190 be used
W Eh ot RETRBhe it edvaRRechr SURGeT §adrractRaRT HBR s e e

cont ai negxtdiARhsi1855endilchRdehbo i ABAIIHION | MIfuktritBs £ ecrb@R@AB&F 1920, 1940
and 1960, it wll be appreciated fromthe description below that the third

conponen¢xtasemsil§ 1 b dnawill beapnreeisted Hat smcamaba osipodemetaaotheny not be
renovabl e f4 om.: first onent 1920. O her constructional variations
are poss?%]lﬂ’g}lm[t%gg%]yﬁeéosé "is a partial cross-section of one enbodi nent
of the engagesmnt BIG.t10a idewicelod&Ddew FIG.IBB if hii 8§sc@brRAGHENtand ¥2Q. of the
container 1900, the first conponent having an outer surface 1922, a first
openi ng 1¥25 4 pprtigCressrsestionpione empodimenpafia ¢allegioipesiping 1900 davipga devi ce

hub 1810¢] ' A - : t he
cecond openraPEEE P AR ICLARG S BRR E Al SHERRRY LRRR AORE L I ew
of the fi8GXhavorgporetathcdR0dlof]l 56 dGecdiRjonpuaenteitgdevapanoppiiug é94he w ngs
1815 on the hub 181 see FIG _18). The se d_openi 1926, is, fixed within
the sgpp@aréh%nwaﬁgf Ty b PETer 57U o8 W@_ c{Bridrieh eeﬁ%ﬁo_ and
functi ongsg ¢ AREHRS cdntifonBitbl okd %Peféﬁb@tﬂe\'lﬁ%%ﬁm%{g% g‘%ﬁ?ﬂh@ #edt Bfhpbigitdevi ce

1800 and rélative to the needl e hol déer ] The first conponent 1920

of the cbtianmbs thiQio®nfnentitdP6¢ traprs asleptecdto plagstmultifunction aspiration
biopsy device 1800 as described herein. While multifunction aspiration biopsy device

1800 is used herein for purposes of explaining the construction and use of the collection

-23 -



one and preferably a pair of gears 1930 having teeth 1932 that engage the
w ngs 1855 (FIG 18) on the needle holder 1858. The gears 1930 are novabl e
al ong a swppor®141934 (FI G 19F) between a first positiomrCshises2iose2kl G 19D
that is spaced froman inserted needl e holder 1858 to allow for insertion
of the needle holder 1858 into the interior 1910 of the first conponent
1920, and a second position shown in FIG 19F that is engaged wth the
needl e hol der 1858. Upon insertion of the device hub 1810 into the second
opening 1926 and, in one enbodi ment, upon further pressing of the hub 1810
i nt o t hecaedoerd 90PNl bd fRGcsikted thac digestaidee 13Upmay be asah d2@theo be

di spl aced. downward, a switch (naot shown) is activated at causes.the gears
1930 to HFPPOIFE RED 18 dpede FonBagogs Whﬁ%ﬁwpﬁ@e@éé& EEIHEED engage
the wi ngéon%h@é%n(\ﬁilﬂﬁhr%@éo_ nbRS 12@@}1‘9@0 hed @%;9 #88 tf%%gﬁlte_@%drf?&rﬁfﬂf‘e t he
needl e hol der 1858 relative to the captured hub 1810 til the needle

hol der 1&S8riptidrhbaler thae the5Bird epapatoas 1 960omoptienahnd 1181 Gheasedomt ops t hr ough

t he openi ng 1945 dintg.the interior 1950 of the s n onponent 1940
(see B cootipni i Guned b Ao G St B nenantieat FEROREROE ohown) oy
be i ncor gakat@&bnhMNRiatibss Fepbainer 1900 to power and drive the gears 1930.
[0090] I n one enbodi ment, insertion of the device 1800 into the first
conponent 10088] aut Batlio0ab yarid Prpas-sestiph ef geagrsbadidentad thfeengrgdraentabove.

I n anot her,, enbodi t..the gears 193 activat xt er nal

svi s ch (TS TRERh it G GR350 oB e SR alRE P sl L0t her
enbodi neggmpohcBEiRitd M sMSUEIRSLION, asirsd opérghid 1 PElEMtEOoEtEsulfabd 12 ed | i ght
or |aser beam for exanple) (not shown) and a sensor may be used to

act i vat ethat iswftrted togiddetha dpvise byl bl Ogptorhicconrd preainegli3oivaeddaden 4 i r st
conmponen | r | QF - trlggers
he sw t ST D ET iRaft bl e 1 R A PR b inithe 9950
t hat doesmpnidw beihy fost cgeposcon 92hef Fikd 9E) that engage piidsspded tiee wimgt ai ner 2000
havi ng a_first _openi 010 for the passage of e .devi ce hub 1810 and a
second ob%émgthe 2@1gﬁb(2?F%lgH£-v%i89-hT§? Geendapast %)f92§ﬁ§ fixed WHPW?% wi ngs 1855
of the nﬁﬁﬂbﬁaﬂﬁhd@fhﬁﬁé%ﬁ&ﬁh@Qlé%%ﬂEQh@ﬂ%Bﬁbn&HQ9Q§%&HﬁmEH&QQB 1858
relative to the hub 1810, such that the hub 1858 and device 1800 may be
manual | yarcboathe diubi B 1 @rddiecrie e remhimld deof th888/1cceHifiOrad celptivrtedhani t hi n t he
second ogeg%: I$O%g5 ntil the needle holder 1858 separates fromthe hub
1810 and™® Bg"ﬁt he interior 2030 of the container 2000. The interior
2030 nmay begoagy oV abhefifst BsthpdiRne PINOHU MRS cad@ifReran0b M tiRPtohpri&R Rt Rhger 2000
may be di sposable. O her configurations are possible. [0091] Returni ng now
to FI G am@ndimeferabiy apabaipenaento3fdeningdeath 1932 bat cfeees thevangredbe hol der
1858 (FI 1 e v i fr devi 1810
and it i @Igé§$)roe[}ﬂ? ggeﬁilqi éugdéE %rgl83%/?%1@%%{&%ﬁ%ﬁ%?fhovsﬁlg&y}%a} Sélﬁ)‘glgrl B%ﬂroans port

and anal gEGS 19f) RtSEA fiRNpdaidnadbed i@ 19D thaeis spided fioanpomestcdl 960
further conﬁéises a_cover 1962 having an open%&g 1963 and a tube 1964
€

ext endi necodkrholdm 18R tolkony foy insgBmnd dhqaspdishoddes dPp&inta theanterar 1P Vevent s
t he tube r i I . i : he tube
164 of | QEC By cORYBART 108 SATR NGBl ol I5RUTd HTICPENE By A¥idaactle | ooy
1970, t hwith dixenctobder g5t Upahiscrtion bhcidoior hi® T8l (iptarhs pedond 1972 t hat

extends around the support core 1968. The tube 1964 i iased away fromthe
f1 oor 19%%%#?22@&5, n108e EBPAMeTD RO EP@S%%OE@@M@@%%% the
spring 1Q¢gnd §pé(n'tﬂét ¥ooBias e AeYhE sk Em 192910 O a@Plaée@&d%rﬁJJdrH,Ya of plugs

1974 is stacked within the tube 1964 in preparation for engagenent with the
devi ce heitchd 10t showsihovastivatedthat caudes the gearh é9Hhoogpreaoh thefneEdiGholded, t he

device h 18 [ ressed ai nst the.tu fgrces . the tube 1964
Gownmar drSitogRetile BHERRR 1 2ERuR i Sabe RoR PR IR od Ri3es 8okt ages vi t n
and att acds¥sand@héh Rti9ththéddit Qorieal s 3shelathamnab c43d@dand 18 h@umuhhehanber
1820 of the device hub 1810. Thereafter, the hub 1810 and plug 1974 are
renoved fromthe tube 1964. The engagenent of the hub 1810 with the plug
1974 may be a press-fit engagenment or a threaded engagenent (not shown).

O her nethods of engagenent are possible. After all of the plugs 1974 have
been depleted and the tube 1964 is fu?ﬁy extended relative to the fl oor
1970, an additional series of plugs 1974 may be introduced into the tube
1964 in preparation for engagenent with a device 1800 as descri bed herein.
[ 0092] The plug 1974 may conprise a sealing material including, but not
limted to a silicone, polyners, rubber or the like. If, for exanple, the
needl e 150 is truncated (not shown) instead of being conpletely renoved
fromthe hub 1810, such as if the needle is not attached to a needl e hol der
or the like, the truncated portion of the needle would penetrate into the

o e A N oA o o



[ 0093] Thus, the container 1900 may serve two distinct functions. The first
conponent 1920 may be used to separate a renovabl e needl e 150 from a device
hub 1810,weatrerxidsmethe renovabl e needl e 150 is properly aoa/usadielog22di sposed
wi thin the second component 1940. This m ght occur after the device 1800 is
used to collect a specinen within the hub 1810. Alternatively, the first
conponent 1920 may be used to truncate a needle 150 (not shown) so that
only a mnor portion of the needle 150 remains. Thereafter, the hub 1810

wi th specinen may be plugged with a plug 1974 fromthe third conponent 1960
SO that hdvdledendad8iB8Ohinecdiowsd egayatésofrdue tha lartsiidOtaad dtars toaglyties of t he

speci men. WD 2012/ 141964PCT/ US2 261 [0094] FI GS, 21 | ustrate
an al t er PRERELY é‘éﬂﬁgnﬁﬁme igferigr %ﬁzﬁ{ %ﬁﬁ&% compeneat 1Y @@?%@?8@“ ce 2100
havi ng a 10 t Bty hﬁ.{gﬂg

col | ectiéﬁﬁggygmsrgee%lw%en no%&{gnfcs)ﬂlg%mglo\sacuu sour ceg&%eraft 1??"22% by a
barr el delzalaa:rdl%ommnge’ranﬁm;;tlwgtaa Iv8édl e 150 hel d by a needl e hol der
2158 t hat nov che via.an t er nal d,2 f or exanpl e,
Coa hup. P on b eRGRe PG (e Shilee ATHERHE FE pedbrehsTh o
the hub PoobOikahdthRally ﬁ&[ﬂé[dsstl@es%@rsclg3©Lh'§fd@§c@11Btadi abovel T 2adiReradisbddahsrithates in
an external thread 2117 that threadingly enga es an internal thread 2137

(FIG 21‘@)% govrstlA20 ay belactivedal byoan ¢raernelisevited ingt Bhowh stheiempst b Ineaniiplyn t he
barrel 21 revi ousl escrib enbodi nen The
ol 37353 5B RO H R oS ST eha FRR IR OE TP 35 PREE Ram e

nor e pr e§i@lultradrep|lightdd lhyer Obark Xoe BEdnGilS) (@6t SHoR@$ adld SenlsG mhyTpe @gead
gripping and for engagenent with a collection contaiper as wl|
descri bet® asEVyH2 STHEL Felasia HI*\S@ﬁU)é‘rOfﬂlﬂs@eVl%e I&OQéntprﬂ&/ﬁ%eprquﬁmapreast one

and nore; I r roved
gripping gr?ﬁ‘fp?%a?ﬁ%né’%rgﬁg{ﬁ?%%h col}?‘gct%%%?]s t@%%&é@%@r£é§a fﬂ% e!a ed in the
vari ous BrdmodicrembsdibehostiownnintHié. 20 ihusddamedregndnogéamemmelﬂ(&ltme iI21A -

21D, the hub xtenS|on 15. extend outwardly reat er ter. than the
need| e théﬂéiF é)@P’é‘ﬁgﬁeb AYHE & Wé%éim%@ 1Qfpr @3&3@%@% TYHRYP al so

ext end O%Iqulayseé(gndtd}ﬁnﬁlg%29 E)rd%def%l M?éﬁ@trs Z@Q%B%a%'iurE Bﬁl’;‘z th@@mfg%q(%? hol der

ext ensi ons 2155. | e the enbodi nent | lustrates a
certai n ofuthbeccddd h@dtrelr8§BaiﬁK} 2818 a@méﬁhe lneedlw hcbldtlel%ﬁpelenveaipehle hitat any

nunber, size i er .o t her, conf r at be 95] The
vacuum s?)%}?)cé 0%1@%%?1&%@% dileﬁlﬁ?ltlg@(? E%maﬂ%lly mﬁ#‘fﬁFWb&f ﬁ‘ﬁ“%% ®provi ded
with a brslag 1858 Rt cdpred SithiPihe saddnt bp&ling 2020 @tli ¥hexdegrdione:f i nger
tabs 2142 and a plurali t)}/lgof downwar dl y extending finger tabs 2144. Wile a

spaced- apExdtscpantsh frart Gahyb 181 hand dreps int deanteyoedd38 ‘thsfgcomtwg‘:éﬁo@%bs 2142
d t. 4
R I R L S e e D e T W

ext endi nga{ badBpodadles GthéiZonfigutibiys gd@wym@il y ext endl ng f| nger tabs 2144,
or other nunbers of tabs, or a different conbination of the same other than

what is shd0#¥lin tRetunipgpes to Bl 196 thsrthird gpmpenang 4940 aitibacbaftep thea ar e
arr angedn@efdle%“@égﬁg?@ 182 18N RMEBLR 15b%a¥\%]$ée3*}&n8-%a d@&h%@&’evﬁd&% pot her

spacing IS possi r certain users ownwar dl'y ext endi ng fi nger
t abs 21418 10eandbeis easiaerto pha ttmdevw@lntitoml@bh@retparalmancﬂd)raranbmﬁ otk | aterally

extendin i nger tahs 214 | u 2134 further co i ses .a contoured
body havf?fwévs |APEFTY c8 e%ﬁ%ﬁl ehigd SRROTGRLLI50 Toithss cagrizes &

| ongi t udiRal h%zelﬁv%{“gddﬂq)eﬁln%ﬂ%ﬁ %Hd 9'%195%"1@62 %%t@ndl‘ﬁg%o%{ thgrogaﬁhg%@y a
different part of the user's hand (not shown

i |1 ustr atel Ipatg atollar 3@ thefcrvamdd thy itdesl 96 fmar pOESE Cornpletely through the
opening 1963. The tube 1964 slides along a support core 1968 that extends upwardly

from a floor 1970, the tube 1964 being attached to the floor 1970 by a spring 1972 that
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enbodi nents of a collection container 2200, 2300 that is adapted to receive
a nultifunction aspiration biopsy device 2100 having an attached needl e
150. Wi Iwormizi4iaeact i on aspiration biopsy device 2100 eCTRIS@82/02241 - 21D
is used herein for purposes of explaining the construction and use of the
col l ection container 2200, it will be appreciated that the contai ner 2200
may be used with ot her biopsy devices or needl es as desired. O her
constructional variations are possible. In one enbodi nrent shown in FIGS.
22A - 22D, the collection container 2200 supports the needl e hol der 2158 in
pl ace anektthiBnramdagesippbe cdeviosg. Mub tibblO64 ds biadedtasyaly Hendewi floer hAT) 2110
relative to the needl ol der 2158 to thereby separate th eedl e hol der
2158 1 r oMchieat dessollar F oopitsts t%w%mtlit%@%w anaR | SRS, 23 -
23C, the tf i : : I i-n place
and thenwg ggggéhfﬂ%&ﬁgzglg‘13%§g$°§@§§p¥§g#%?%F%ﬁﬁﬁgﬁ%g§§W§;%§%&§r 2158
rel at i vepieparahen fieengacmebt Rith thetdevichdnb 16 epshoanen the. Haddlrethhol der 2158

f t he devj. h 110. .[ 0097 i ficall i,n th i t of
H on  DoambodgEn ahtaG i wtcienict Voh Ta OB P Sn et b RorETRe TR ©
interiorhd2uR lf%_ﬂ d"o%ﬁjayd ﬂ@nglﬁ@@uﬂﬁord&iré@@@urﬂﬁfﬁ% &8/idkSRb 13ng cAghoRyt er

surface 2222 having a flrstg%fenlng 2224 that is at |least partially

sur r oundeih andattasbesetopy pliied Ab i scalthe ehavdelsiil 8 e dechubychamber 1829243

ext endin war dl t he -outer, su ce 2222 he first ening 2224 is
di mensi 0%1831%}”86 fﬂ%% (lalé 1\r/O((; ﬁ‘}%@arﬁt Qitlgeehlﬁou{)g@ffg paur%JII 9a724-la6%vre or eg %{émptggs bgee of the
needl e hodaderThRhBadonicat af the GOH S DP@ith fig: Pld269PY @MYy Hed pess-dit support arm
2227 within the interior 2210 of the container 2200. Tﬁe second openi ng
2226 hascngageenippg thrspdpdengpgeancat @wf piowm. Oilerimegihedseaf cgagenentcdt ai ner
2200 of 2 t | : needl e

hol der Zq(gggbl%h@esrea? ggr{éﬁé;%gg:g %%‘ﬂ%bagg%és{{ (?elpi%%i Xv}\}%qﬁ? H&% f}%@ lﬁ} p%g§t arm 2227

i n the imtardedrel2@ddoahe flo@ 19501 ai additicd2Driandf plugetI@naayt be stppared and
anchor the needl e hol.der 2158 relative to the devi ub,2110. [0Q98] The
cont ai net!2PE Ul PG PrsghPa 8 Aggegst wihe d_gﬁl&egg%(? &y dryPed HgEF R of

gears 2230 [hg9r N9 TRELIN 332D 3bmPRORYSealiRE MM QP in%ﬂtfhﬁlgﬁ Bul Qi lidtglice hub
2110. The gears 2230 are driveh by a driving gear 2240 that, in the

i |1 ust r atoedsikedmedpatpmers, ubbelrartenlikey 14 fomenaaipls; tpesedteeld Ohandh@t250. Wi | e

a handl e, 2250 is.illustrated, i i1l be recia hat, ot her driving
Gevt ces (i) el et g ot coneba R A REAS bt Ahifih oner  sust em
now knowgecdle i a6€itRABAIED dRYEL PBRIY 0/ the PiRE &R HURMUASARIGPSCERE nkddd 2260 i's
provi ded between the gears 2230 and the support arm 2227 to | oosely connect
t he gear woplg3gnefride intethepyanatersal in Q@zﬁugnﬂ? 4eang|segwingi gposshide gpering 0230 to
rotate rglat] t he ort arm 2227. The gears 2230 are novabl e, upon
activati%ﬁ%%%Mgﬁ%P%¥?WPﬁgﬂgear 2240 by the handl e 2250 or the |ike, between
a first pog0093pn sineww)thertobataer 2860 mbBaterls tvepag ekt frimohf eThlefiisee hub 2110
to allow for insertion of the needle holder 2158 into the interior 2210 of
t he cont @MRANCDLIRFO Ngyboussd Eysriparsst famnyabisaipdle ASEfiem pdgyigaiutd | s engaged
with the Vi i i M f the device
b 2110 b aciebie Sk AthTHlca B3 blop 1] YRR AR R LTS Ot he
devi ce hsdoo2d ddimpanehat 340n This mipht gear sft@2ABO dedcs B¥)0as natdabd icoleadh t he devi ce

hub 2110, and the .remai nder of the device 2100 above e deyice hub 2110,
el at i veS gV B A ROt s Aétf%ﬂtlﬁﬁlat&ﬁééstﬁe@ﬁoe%tléf%@av cupRd econd

openi N9 2228 dekiid 159 d(ﬁ@t%%empgﬂ @81 ordB Sniktbrl forRGEGH Be HOQIS ERPYcAlgS from

t he device hub 2110 and drops into the interior 2210 of the container 2200.
[ 0099] Théhgregtorathe bnb 681G With spwthen ey He pluzg&dwith emluh ¥ ddvirg ¢hetblyd2110 i s
facilitated by t us f, an extraction nme r. 2270 havj an extraction

e m 2072 Enearers T8 S an ko B i N S50 T BN BP Bl 3 BEBF 2574
that is igdcinhenl |y situated between the device hub 2110 and needl e hol der
2158 and that is initially biased downward agai nst the needl e hol der 2158.
Upon rotation of the device hub 2110 relative to the needl e hol der 2158
that results in the exposure of the external thread 2159 of the needle

hol der, the extraction finger 2274 engages with and rides along the
external thread 2159 on the needl e hoF@er 2158. Upon the final rotation of
t he device hub 2110 relative to the needl e hol der 2158 and the point of
separation between the device hub 2110 and needl e hol der 2158, the bias
provi ded by the extraction finger 2274 agai nst the needl e hol der 2158
forces the needl e hol der 2158 away fromthe device hub 2110 and into the
interior 2210 of the container 2200. Wile the use of an extraction nenber
2270 is shown, it will be appreciated that such extraction nmenber 2270 is
optional, and the needl e hol der 2158 may sinply fall into the interior 2210
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[ 00100] Alternatively, in the enbodinent of FIGS. 23A - 23C, the collection
contai ner 2300 further conprises an interior 2310 for receiving used or

det ached woeedi2=19%0, and an outer surface 2322 havi ng &Cfriusge120p226i ng 2324
provi ded on a support arm 2327 that is at |east partially surrounded, and
nore preferably conpl eted surrounded by a wall 2323 extending upwardly from
the outer surface 2322. The first opening 2324 is dinensioned to receive

t he device hub 2110 and allow for the passage of the needl e hol der 2158
into a second opening 2326 within the interior 2310 of the container 2300.
The first qp&d]ng EﬁﬂﬂznﬂfiiNBdhwhmhwnah&maﬁup@ﬂbmhﬂmmmﬂazﬁMaﬁﬂwﬁaﬁ slots

2328 (shown nore cl ear dlagranna ersion of t ew of the
cont ai nefSPHERN Bierw %Vlcfﬁé?)@ﬁ e éﬁaa@‘éa %%Japu%mf% &a faggarﬁ 45 on the
devi ce hﬁ’fQOzf%llﬁle%'aﬁet{tfbﬂcbtf' ggéclﬁlgn g’erQﬁ’(;vEnBaQ Ja @RENQurdA 304 HR& l%}gzpf 3 rl ﬁ'l)er

relative to the needl e hol The cont ai ner
conpr i sebaredl 2l Eagid oplengerd 194 eindraatecglcd Spacid hyfa Wd}reshomalﬁ&thang teeth

2332 t hat t 155 dl 158. Th 2330
v o dr i vEABYON st Ay Sl 8Ren AT TR pah: b bl ent s
driven byxtendiBHeml the H@@mtoedrﬁa%ﬁwmu(zn@h of Wb .2 130Gl RS cohpritandl e 2250
of the enbodi nent of FIGS. 22A - 22D, for exanple. While a handle is

describedﬁmmﬁ%mmﬁﬂrbe2éb®WEb%av@@wﬁhaml@ﬁﬁ@ﬂihﬁﬁdﬁh§7ﬁ@vmﬁﬁﬁﬁmﬁy be used,

such as an electr 0 &m

herelnaf?%?gﬁﬁgg'ogg%ﬂnﬁl ggéFﬁguch %he 6%%2%§¥|ngaﬁ@%ghlg?g?%V|ded

bet ween ieﬂﬁw@@l@ffﬁam?ﬁﬁ%aﬁrem IBDQtS%)WSIy @ersaﬂl%’ﬂaﬁ nidylcadsaineneoivieiat t he

gears 2330 and the support arm 2327 while allomnng the gears 2330 to rotate
$a8

rel at i veThesiflgpgalkgbldaiithabyh 2897s further goyided yg8atdeast orpagireorcypon
t t t
Aot vat | BRI IR10EY e 8RS ZH AR 2 AR FoPly LRl K peteen 2

to al | owerfgapemasevith ocolkettidheonterd] e mblbdelmc&b%belmvo Theencedit dbidor 2310 of

t he cont 300, second sjtion sho in FIG 23B that is engaged
with theﬂ?&é&ﬁ O PEIY ‘?1%5@ Igang0 ﬁ%?‘?é{ lﬁa‘ietﬂr%fgﬁgﬂf Y PFHIPHGECINS Opf ¢ he
needl e hgien124R3 1mHRRz@d %ﬂ%@g EH%&'Tor%‘hgéé%%wﬁ?@ithTa%%ll&t%%%%nﬁ%ﬁep ad he wings

2155 of the needl e hol der rotation of the gears 2330 causes a
rotat|ondwmnhhbnmmedkamh@m@emnﬁmﬁﬁmhavahnheﬂthWhéedbvmmﬁmhumeiﬂo t hat has

been cap e first. o 24 unt t he needl| ol der 2158 with
roctl o DabR Sl b dinioRe s e i B b Bty e A
2310 of ﬁ&l@exce&mnaioﬁmls%%wever tlﬁ&ﬁ&pédtenmﬁsa@psaﬁ@ RO cfend BetwAeddlae hol der
2158 fromthe device hub 2110 is facilitated by e use of an exitraction

menber 2BP0ameer pi lgsseediameter ithan the meﬂmldﬁ@weﬁl@om 1 dhalhdothehe support

arn12327 t f t5 b t ween

t he devi ceg%(h%g% 3}-83’ Igﬁdbﬁge(%lébg@of%% 32%2@ 3“4% Eeiasrll]ﬂom tzltlg?’l i gsed
downwar dwéped fygiredidted naestyendnobdavize? dhdhetddpe Bthcot@ifigarutioh nﬁd}ﬂoeﬂeem e hol der
2158 relative to the device hub 2110 that results in the exposure of the
ext er nal Peibad 2159 of the needl e hol der, the extraction finger 2274
engages wit d r Qﬁﬁ@ t gedl e hol der
2158. Upon[t!gpflngﬁgggggﬁggﬁﬁgglgﬁ%?%gggwg 0 ggfﬁ%%%gméepgklve to the
devi ce hfupth2d fovalad wither bmreht1nnil4§dmah1gtai murabst ofdetaral lpextbeding dinfgel 2110 and

needl e hol d 2158, th prov ded b e ext er 2374 agai nst
t he needﬁag i%iﬁzd*’é%d onlye yo‘? sl Pié’éﬁpémﬁ ’Inﬁérrtaéslé]éf“a\rf\{ﬁbﬂ? Mtte device
hub 2110 ﬁ%dﬂﬂﬁﬂhtfoﬂ%f 'af}boﬁ'ro'f @Jtergﬁﬂgxteﬁdlﬁgﬁngé?"fﬁ@;'ﬂ@ﬁ a83QPair Wi | € the use of

an extraction nenber is shown, it wl appreci ated that such
ext r act i dowmeardbrexB3ddng fsngeptabe %44 ararsuowmet Wébbﬁ @phatided tha168 baayl si npl y

Loozos] e gt ey Bieateh abl VG ERl S aRToR I Batian ham & BV o ecent

di scl os Uﬂ@wmﬁdbaék@erﬂlr?%ﬂg%lr b9 D 1415 @8 otHPE@NBerS BEGLYRA akiagerb@en col | ect ed
in the hub chanber once the hub chanber has been detached fromthe

vacuum source and fromthe needle, the collected specinen can be triaged in
a variety of manners. For exanple, the collected specinen can be divided
into different portions for different bionedical tests. In addition, the
hub chanber and col | ected speci nen cah/be sealed, as set forth in FIGS. 7A
through 9, for exanple, and used as a centrlfugatlon tube. Thus, the user
of the multifunction device can collect a specinen and triage the specinen
wi t hout needing to transfer the coll ected speci nen to anot her
centrifugation tube, for exanple. Thus, the seal ed hub chanmber and
col | ected speci men can be used as a specinen transfer tube to deliver the
coll ected specinen to a desired location. In addition, the seal ed chanber
mnth collected speci men can be used for ceII ~or nlcroorganlsn1culture or
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exanple, for the collection of cells and other material fromthe sane or
different target area (not shown). [ 00107] As used throughout, ranges
are used e 28traidsand for descri bing each and every val ReTIUS2012i032264 t hi n
the range. Any value within the range can be selected as the term nus of
the range. In addition, all references cited herein are hereby incorporated
by referenced in their entireties. In the event of a conflict in a
definition in the present disclosure and that of a cited reference, the
present disclosure controls. [00108] Whiile the foregoing description
and dr awcangisinstéprefIenianid@haxeapivaityis sidvadinteafisue$. Finehgpmesenhile theent i on,

it will b erstood that various_ additions, .modifications and

substi t utag%ﬁgﬁnaﬁ%@e REGRLSdHE pEch @ﬁgff%afeﬂ@iwrwﬁlﬂv@ aﬂapfﬁﬁametﬁgtmtwrt and

scope of i l: i i i i . In
p %{%’bﬁ%{% gﬁéslﬁ{l’l‘)tleb FOFERLA IR R &S, tﬁéawﬁ\gaﬂdgy d&{aﬁlw% Pg4L LAY TE

parti cul e clear to those skill at the” present
i nvent i oersreayndmoesrrodioedblic o barude thep dwi lhicmllyexmmdingtfinget abe3]42. The

t ti .Si it t h | t terials, d
componentBnE g A BTE SRSy e BB R e 102 P! GeS i P c<tMBct er | st cs
Cher eof . (R gekpd b£5 ird o IDRiRAIdindilyLdxt ARG ARG, 186 AERRGH O Ay be

used wi th many nodifications of sfructure, arrangenment, proportions, sizes,
mat er i al griprangby o dfGreripert o theotshids isk(noudhedn).n t he practice of the

i nvention, {ch a iC f dapt.ed to specific _environments and
operative r[@ﬁc‘]gu(’ﬁr errléﬁqu%\%%[_hou¢ﬂlﬁ%%agtﬁplgrﬁlga??r%sﬁegﬁgn%rViler%SlOgllvgrslo%% t he present

i nvent i ogmbddigcpts @$ & bllactidh Sehtamet2 b osdoMRnt iS addpted oatefivwre to be
considered in all respects as illustrative and not restrictive, the scope
of the i mybHERGIRNBERIFRGoadantEderge £ HY haypetentached tesdleds8. Méhila i mited to
t he foregaqj i:pti on - i B ] ai LSe.l. An
nppar at (AL AREENRALAB Gy BERECH RN OS PP o R R iors o o
recei vi npurpoebf exiladingpke tomnruttioncmghisaottharnoléction comeiner22(0, @ovill b) a

T R THOEal Lone Y o b shagber, ), needi e et achabl o

and as desired. Other constructional variations are possible. In one embodiment shown in
FIGS. 22A - 22D, the collection container 2200 supports the needle holder 2158 in place
and then engages the device hub 2110 to rotate the device hub 2110 relative to the needle
holder 2158 to thereby separate the needle holder 2158 from the device hub 2110. In
another embodiment shown in FIGS. 23A — 23C, the collection container 2300 supports
the device hub 2110 in place and then engages the needle holder 2158 to rotate the needle
holder 2158 relative to the device hub 2110 to thereby separate the needle holder 2158
from the device hub 2110.

[0097] More specifically, in the embodiment of FIGS. 22A — 22D, the collection

container 2200 further comprises an interior 2210 for receiving used or detached needles
150, and an outer surface 2222 having a first opening 2224 that is at least partially
surrounded, and more preferably completed surrounded by a wall 2223 extending
upwardly from the outer surface 2222. The first opening 2224 is dimensioned to receive
the device hub 2110 and allow for the passage of the needle holder 2158 into a second
opening 2226 provided on a support arm 2227 within the interior 2210 of the container
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d) a cover extending over a portion of the needle outlet for directing a
speci nen col l ected through the needle into the hub chanber in a direction
t hat dif fwp0fri@mea | ongi tudi nal axis of the hub chanbercCTaIS20ib@3ppar at us
of claim1, wherein the cover is attached to the vacuum source. 3. The
apparatus of claim1l1l, wherein the cover is fornmed as part of the channel.
4. The apparatus of claiml, wherein the cover is forned as part of the hub
fl oor. 5. The apparatus of claim 1, wherein the cover is fornmed as part
of a sidewall of the hub. 6. The apparatus of claim1l, wherein the
needl e f2200hefhecocmidigpesing 222§ hat sita2R2®)(shownmert bizbrlpactipit@sviawloimen of
the needl e and. th IS. I ble fromthe needle | umen, the stylet further
conpri si g RO A0 qfcﬁﬁggﬁ%p@ﬁfa%gﬁ%e BB (HeaYIBEY vb 1B hREcTRdl o

| unmen. : Jq : | Sl : vabl e

cont ai nelrlo%?rsig?gegﬁ\%g%d%%ﬁ%Pﬁgn%%%z%iﬁﬁg%wt?%{r% regc i\'ifﬂiaﬁ%{%z?élﬁ iﬁ{eégt ed

speci menint@ior PAE0 afthacantamen?20)l anid furdctiohsita suppornt empanchiongheacédle oldseal in

t he cove 9. The a ratus .o | aim 8, further conprising a second seal in
t he vacu%mgsr(?]t.?fl?f%mt%g%iﬂ.ce%& paratus of claim 1, wherein the hub is

separ abl e f{p@u®|t heTNAEHATh&D200 Surditd cbiBrif8ed|@st M AndPRIFGLRytaRitYfb
chanber of a separated hub is sealable with a cap that seal s one end of the

hub and geapt 2089 Ottaaringdecth 32 Fhtheppresize trcemitigop? | S thedevice hub 2110. The

gears 2230 are driven by a driving gear 2240 that, in the illustrated embodiment, is driven
by a manually-operated handle 2250. While a handle 2250 is illustrated, it will be
appreciated that other driving devices may be used, such as an electrical motor or some
other power system now known or hereinafter developed. A spacer such as a spacer ring
2260 is provided between the gears 2230 and the support arm 2227 to loosely connect the
gears 2230 and the support arm 2227 while allowing the gears 2230 to rotate relative to
the support arm 2227. The gears 2230 are movable, upon activation of the driving gear
2240 by the handle 2250 or the like, between a first position shown in FIG. 22C that is
spaced from the device hub 2110 to allow for insertion of the needle holder 2158 into the
interior 2210 of the container 2200, and a second position shown in FIG. 22D that is
engaged with the device hub 2210 and more particularly the wings 2115 of the device
hub 2110. Upon engagement of the gear teeth 2232 with the wings 2115 of the device
hub 2110, rotation of the gears 2230 causes a rotation of the device hub 2110, and the
remainder of the device 2100 above the device hub 2110, relative to the needle holder
2158 that has been captured in the second opening 2226 until the needle holder 2158 with
needle 150 separates from the device hub 2110 and drops into the interior 2210 of the
container 2200.

[0099] The separation of the needle holder 2158 from the device hub 2110 is
facilitated by the use of an extraction member 2270 having an extraction arm 2272 that is
attached to the gears 2230 and an extraction finger 2274 that is initially situated between
the device hub 2110 and needle holder 2158 and that is initially biased downward against
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11. The apparatus of claim 10, wherein the plug further conprises a sealing
menber that seals a channel in the hub floor through which the needle

ext ends wnenotdmivweedl e is attached to the hub. 12. Phe/sppanai2zes of
claim1l, wherein the sealing nmenber further conprises a core that extends
into the channel and an anchor for manipul ating the core. 13. The
apparatus of claim1ll, wherein an inner surface of the cap further
conprises a noisture matrix to retain noisture of a collected specinen in

t he hub chanber. 14. The apparatus of claim 10, wherein the cap is

vent ed. the nk&dle TbldcaPidd&r dipes rofatich af the HeviehduleR hl (& felaticowetheinsedtovabl e from
a first ﬁﬁaition ext endi ng . over a partion of hedg?edl outlet to a second

posi t i on"AXETerldl Aot ARMYS 1 BRFXPRSUTFR dhecderppidpread 6o hacciipheldens  of
claim _15tzhe‘@9§5&folﬁ_f{n%@r Meernéé%rs%ﬁf arfd WK hfons tie &té}ﬂﬁ-thread 3759 Jighcappar at us

of claim1l, whereinthe vac source further conprises a barrel and a
pl unger mexdtticddani2tl h.nUpoue thedmaktotaticmenfitize deticefhmbt2He 0 relatmprto shaugeedlesi dewal |

havi t th b, d barr.el, fl that Jim.t t
of the oelfigesP i TRHET o batoreteR beBien dne B b A B b Bhedss by "

defi _ni Ng2 B lelfRAs Iﬁbﬁﬁ_&%y tHeh& trb@ldneindet 0274 zfgldﬁltshﬁa% ne@IPhbigtMDI A}t | east one
openi ng for conmmuni cati on between the barrel chanber and the hub chanber.

18. The fpgrarthe needisthaddeai2ddy waniremethedevies sy 2110 ahf ogo thauintanier 228bhpri ses a
downwar dl y,, ext endi oriion,having a termnus th or t he caver. 19.
e aor cotpE SR RO WAL IRNS S MEmh Bt 0% Tl RS g1

engaged wiprévidtb@thatiuchRatragioabhdrBe 22706 ditiediigaridthahtatte haldéda shub. 20.

An appar r?fé;;l ginfp?g?arlli i?licont%:e interior 2210 of the container 2200 through gravity alone.

[00100] Alternatively, in the embodiment of FIGS. 23A — 23C, the collection
container 2300 further comprises an interior 2310 for receiving used or detached needles
150, and an outer surface 2322 having a first opening 2324 provided on a support arm
2327 that is at least partially surrounded, and more preferably completed surrounded by a
wall 2323 extending upwardly from the outer surface 2322. The first opening 2324 is
dimensioned to receive the device hub 2110 and allow for the passage of the needle
holder 2158 into a second opening 2326 within the interior 2310 of the container 2300.
The first opening 2324 is fixed within the support arm 2327 and has slots 2328 (shown
more clearly in a diagrammatic version of the top view of the container 2300 of FIG.
23C) that engage and capture the wings 2115 on the device hub 2110 and functions to
support and anchor the device hub 2110 relative to the needle holder 2158.

[00101] The container 2300 further comprises at least one and preferably a pair of
gears 2330 having teeth 2332 that engage the wings 2155 on the needle holder 2158. The
gears 2330 are driven by a driving gear 2340 that, in the illustrated embodiment, is driven
by a manually-operated handle (not shown), such as the handle 2250 of the embodiment
of FIGS. 22A — 22D, for example. While a handle is described, it will be appreciated that
other driving devices may be used, such as an electrical motor or some other power

system now known or hereinafter developed. A spacer such as a spacer ring 2360 is
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a) a hub having a hub floor and a hub chanber for receiving a collected

speci nen through a channel in the hub floor, b) a needle detachable from

t he hub awo 2bevidmg4a needl e outl et in comruni cation w trCrius2abaszel and

t he hub chanber, and WD 2012/ 141964PCT/ US2012/ 032261 c)a seal that seals

t he hub chanber upon passage of and renoval of the needle outlet

t heret hrough. 21. The apparatus of claim 20, wherein the seal is a |layer on

the hub floor. 22. The apparatus of claim 20, wherein the seal is external

of the hub chanber. 23. The apparatus of claim?20, wherein a portion of

t he hub fioenied bawarepdreadeas 23136 aﬁéﬂie su@lélort Iﬂmezmpmrlaﬁsegz @hnedtahagedts, wherein
| S disposed within th ap aratus oL cl aim 20,

the seal _is
wher o n #H @ddhe POPPH AP gorF abe CElPoms thrseb s sole plaHYs 19d"f r om t he
hub ¢ ha”&ﬁ'ﬁrport arm 2327. The gears 2330 are movable, upon activation of the driving gear 2340

by a handle or the like, between a first position shown in FIG. 23A that is spaced from
the needle holder 2158 to allow for insertion of the needle holder 2158 into the interior
2310 of the container 2300, and a second position shown in FIG. 23B that is engaged
with the needle holder 2158 and more particularly the wings 2155 of the needle holder
2158. Upon engagement of the gear teeth 2332 with the wings 2155 of the needle holder
2158, rotation of the gears 2330 causes a rotation of the needle holder 2158 relative to the
device hub 2110 that has been captured in the first opening 2324 until the needle holder
2158 with needle 150 separates from the device hub 2110 and drops into the interior 2310
of the container 2300.

[00102] The separation of the needle holder 2158 from the device hub 2110 is
facilitated by the use of an extraction member 2370 having an extraction arm 2372 that is
attached to the support arm 2327 and an extraction finger 2374 that is initially situated
between the device hub 2110 and needle holder 2158 and that is initially biased
downward against the needle holder 2158. Upon rotation of the needle holder 2158
relative to the device hub 2110 that results in the exposure of the external thread 2159 of
the needle holder, the extraction finger 2274 engages with and rides along the external
thread 2159 on the needle holder 2158. Upon the final rotation of the needle holder 2158
relative to the device hub 2110 and the point of separation between the device hub 2110
and needle holder 2158, the bias provided by the extraction finger 2374 against the
needle holder 2158 forces the needle holder 2158 away from the device hub 2110 and
into the interior 2310 of the container 2300. While the use of an extraction member 2370
is shown, it will be appreciated that such extraction member 2370 is optional, and the
needle holder 2158 may simply fall into the interior 2310 of the container 2300 through

gravity alone.
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26. An apparatus conprising: a) a hub and a renovabl e needl e, b) the hub
having an outer wall with a plurality of hub extensions, c) the renovable
needl e swwpant2zdisitt hi n a needl e hol der havi ng an out er PaaiuS2ew2t0B22a1

plurality of needl e hol der extensions. 27. The apparatus of claim 26,
further conprising a vacuum source including a barrel having at |east one
downwar dl y- ext endi ng finger tab. 28. The apparatus of claim27, the

vacuum source further conprising a plunger having a plurality of finger

grasps. 29. The apparatus of claim 28, the plunger further conprising an

el ongat ed ¢o@®3¢. The BltiflineioappaicabiithcoarichsadmbaPmenbef picgerthe hub i s
ngaged with the vacu%ﬂ%source. s of claim

threadingly e 31. The apparat
26, \Aherglﬁﬁow%%@afé REPEH USe- ¢ Céélcﬁpﬁgwn@ﬁ@éﬁ@@t)ﬁmtﬁf) tigchb. 32,
The appagpbiRy. ohd chal Ml 28p MAREA; bOSA QWRNEXHERThO DRuIRYSufke! Al #Rm

di aneter than the needl e hol der extensions.
the needle, the collected specimen can be triaged in a variety of manners. For example,

the collected specimen can be divided into different portions for different biomedical
tests. In addition, the hub chamber and collected specimen can be sealed, as set forth in
FIGS. 7A through 9, for example, and used as a centrifugation tube. Thus, the user of the
multifunction device can collect a specimen and triage the specimen without needing to
transfer the collected specimen to another centrifugation tube, for example. Thus, the
sealed hub chamber and collected specimen can be used as a specimen transfer tube to
deliver the collected specimen to a desired location. In addition, the sealed chamber with
collected specimen can be used for cell or microorganism culture, or as a test tube for
different tests of the collected specimen. In addition, the chamber with collected
specimen can be used to prepare a cell block, where a mixing matrix is added to the
collected specimen to form a cell block that is then removed from the hub chamber and
analyzed or transferred to a cassette for analysis. Other uses are contemplated.

[00104] For example, various embodiments of the previously described
multifunction aspiration and biopsy device could also be used in combination with other
devices to function as both a collection system and an injection system, wherein a portion
of the device can be used to collect a specimen from a target area and can also be used to
deliver material to the same target area using a different device, and vice versa. For
example, referring back to the hub embodiment 1510b of FIGS. 15C — 15D, there is
provided a needle 150 that is used to obtain a specimen that collects on the hub floor
1516b. Once the specimen collection is complete from the target area, the needle 150 is
removed from the hub 1510b at which point the hub chamber 15200 is re-sealed relative
to the channel 1518b through the use of seal 1505b and a cover (not shown in FIG. 15C)
may be applied to the hub 15100 for transport and analysis of the specimen. The needle
150, though the use of a carrier such as the detached needle holder 1558b, may then be
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33. A nethod of detaching a needle froma collection apparatus, the

col l ection apparatus conprising a hub nenber having a chanber for receiving
a col | ectwo2peidiosen and a needl e nenber supported by aprogasb@2isi2der t hat
is rotatably detachable fromthe hub nmenber, the nethod conprising: a)
inserting the collection apparatus into a collection container so that one
of the hub nenber and the needle nenber is supported relative to the other
to forma supported nenber and a non-supported nmenber; and b) rotating the
non- supported nenber relative to the supported nenber until the needle
separ at estdch@otdnethietbicvice sudH as dinnjeeeioh ddviot 2400Be iR183 24 wheleBvar ahhe hub

menber is.the suppo and the needl e nenber is the non-supported
menber . njecign Léf‘ﬂ“o ﬁélilea%am%i@edkﬁﬂéSé? et igetfie? MRt )s t he

non- suppor g g@ﬁrg??ﬁe ﬁﬁ&nBﬁ' @%ﬂg@%(ﬁ) STRADERLSEmbhE 18P S) ise&n{ﬁ?ﬁp@éf a 36

The net hod m 33,7 furt conprising a support armfor "supporting the
suppor t echcremixkevice 2480 umlu;iu@ 4 baraal P43 rnchgpluhgen 2@t 4 mavgblefwithie the

- t . The net hod of. cl ai t he support arm
fors nor Bt e I DR saeyes 2 e fopties € il A bt BB R s
38. The peihed «Harel AbdR 238 R DR MSRMRA §f thE pluabat 24U Yc18hea@ithg t he
non-supported nmenber with gears. 39. The nethod of claim 38, further

conpri si bayrekdAddithebasyed ﬂa@ri pStand bgwelrsidaniall4g 6 g fining a barrel chamber
2440 that may include an injection material 2444. The barrel floor 2438 further

comprises an opening or channel 2418 for extension of the outlet 154 of the needle 150
therethrough, and a seal 2405 that extends across the channel 2418 and is preferably
attached to the undersurface 2417 of the barrel floor 2438 within the barrel extension
2437 by any means now known or hereinafter developed, such as by adhesives or the
like. The seal 2405 initially seals the barrel chamber 2440 from the opening created by
the channel 2418 and prevents the injection material 2444 from escaping from the barrel
chamber 2440. When it is desired to attach the needle 150 to the injection device 2400 in
order to deliver the injection material 2444 through the needle 150 and to the target area,
the outer thread 1559b of the needle holder 1558b is threadingly engaged with the inner
thread 2439 on the barrel extension 2437 until the needle outlet 154 penetrates through
the seal 2405 and through the channel 2418 in order to create fluid communication
between the barrel chamber 2440 and the needle 150. Thereafter, the needle 150 is used
to deliver the injection material 2444 from the barrel chamber 2440 to the target area (not
shown).

[00106] In an alternative embodiment, the needle holder 1558b and needle 150
may first be connected to the injection device 2400 for injecting the injection material
2444 to a target area (not shown). Thereafter, the needle 150 and needle holder 1558b
may be detached from the barrel extension 2437 and attached to a collection device such

as any of the collection devices described herein, such as the hub 1510b of FIG. 15C for
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40. A collection container conprising: a) a first conponent for receiving a
col l ection device, b) a second conponent for receiving a separated portion
of a col Iwotnn4devi ce received in the first conponent, PChaSs@Epasased

portion exposing an exposed portion on the collection device,

and c) a

third conponent for plugging the exposed portion on the collection device.
41. A nethod conprising: a)collecting a specinen through a needle into a
chanber; WO 2012/ 141964PCT/ US2012/ 032261 b) detaching the needle fromthe

chanber; c) sealing the chanber; and

example, for the collection of cells and other material from the same or different target

area (not shown).

[00107] As used throughout, ranges are used as shorthand for describing each and

every value that is within the range. Any value within the range can be selected as the

terminus of the range. In addition, all references cited herein are hereby incorporated by

referenced in their entireties. In the event of a conflict in a definition in the present

disclosure and that of a cited reference, the present disclosure controls.

[00108] While the foregoing description and drawings represent the exemplary

embodiments of the present invention, it will be understood that various additions,

modifications and substitutions may be made therein without departing from the spirit

and scope of the present invention as defined in the accompanying claims. In particular, it

will be clear to those skilled in the art that the present invention may be embodied in

other specific forms, structures, arrangements, proportions, sizes, and with other

elements, materials, and components, without departing from the spirit or essential

characteristics thereof. One skilled in the art will appreciate that the invention may be

used with many modifications of structure, arrangement, proportions, sizes, materials,

and components and otherwise, used in the practice of the invention, which are

particularly adapted to specific environments and operative requirements without

departing from the principles of the present invention. The presently disclosed

embodiments are therefore to be considered in all respects as illustrative and not

restrictive, the scope of the invention being defined by the appended claims, and not

limited to the foregoing description or embodiments.
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d) triaging the collected specinen. 42. The nethod of claim4l, the
triaging of the collected specinen further conprising at |east one of: a)
di vi di ng wheorol#iwat ed specimen into different porti onsPCoUsdéios2ent

bi onedi cal tests, or b) using the seal ed chanber as a centrifugation tube,
or c¢) using the seal ed chanber as a specinen transfer tube to deliver the
col l ected specinen to a location, or d) using the seal ed chanber with
col | ected specinmen for cell or mcroorganismculture, or e) using the
seal ed chanber with collected specinen as a test tube for different tests
of the cWhaestetdmspéci men, or f) using the seal ed chanber with coll ected
specinen to prepare a cell  hlock. 43. The nethod of claim42, wherein
t he preparilng™8 2BRHTRUBCORRISIAG| udes mixing matrix with the col | ected

speci men. 44. pAn agpik AR ARG LS £t IR BYSHEMoF RBHiIY &' llected
specimen through a channel in the hub floor,

b) a vacuum source in communication with the hub chamber,

c) a needle detachable from the hub and having an outlet in communication
with the hub chamber, and

d) a cover extending over a portion of the needle outlet for directing a
specimen collected through the needle into the hub chamber in a direction
that differs from a longitudinal axis of the hub chamber.

The apparatus of claim 1, wherein the cover is attached to the vacuum source.

The apparatus of claim 1, wherein the cover is formed as part of the channel.

The apparatus of claim 1, wherein the cover is formed as part of the hub floor.

A

The apparatus of claim 1, wherein the cover is formed as part of a sidewall of the
hub.

6. The apparatus of claim 1, wherein the needle further comprises a stylet having a
core that occupies a lumen of the needle and that is removable from the needle lumen, the
stylet further comprising an anchor for manipulating the core relative to the needle
lumen.

7. The apparatus of claim 1, further comprising a removable container disposed
within the hub chamber for receiving a collected specimen.

8. The apparatus of claim 1, further comprising a first seal in the cover.

9. The apparatus of claim 8, further comprising a second seal in the vacuum source.

10. The apparatus of claim 1, wherein the hub is separable from the vacuum source
and the needle, and wherein the hub chamber of a separated hub is sealable with a cap

that seals one end of the hub and a plug that seals an opposite end of the hub.
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a) an aspiration device conprising a hub having a hub floor and a hub
chanber for receiving a collected specinen through a channel in the hub
floor, a weedi24iwn collecting the specinmen into the hulpCthsatenizensd bei ng
detachabl e fromthe hub, the needl e having a needle outlet in comunication
wi th the channel and the hub chanber, and a seal that seals the hub chamber
upon passage of and renoval of the needle outlet therethrough; and b) an

i njection device conprising an injection chanber having an injection
chanmber floor, the injection chanber for receiving an injection material,

t he i nj ect ilanTehappaeatud ¢ fadaimhiddy ivhgredn thieihupefurther cotiigizens ssading nchiber
injection material therethr h, and a seal that seals the channgl . in the

i nj ect i ofattea apjh gt the pethioyghevhigh theaice atexiieggwp%{bﬁ%aaﬁ f om t he
hub is ajtRagheRlig. he, t he injection device, the needle outlet penetrating
the seal 1 n the c%annel in the injection chanber floor for enabling fluid
comuni cat il@nThetimweatus dfelameld|, evhareth theecalmigentmbar fottirarisemprises addore The
systemof claim44, wherein the injection device is pre-filled with an

T oot offarip afto the chagndl-shd S pRAGE TSP B A 6B 1 i ect i o devi ce
further conprihd AhathtyASWHTINAEY kdBriav MdeBsubfab®Lihe 3B fidthBAEdBpriscyher ei n
the injection chanber is the barrel of the vacuum device. 47. The system

of cl ai mnaturghrairey 1o rehen mephuracf oeolibstadspcaman in dedwb ehamberof t he hub

chanber . The stem.of . cl aim 44  wherein ,the injection device seal
i's externaﬁ4g?h?ﬁgmﬁ%%ﬂgﬁ%%%l%%Xﬁﬁgy?ékcmﬁgfl % "system of cl aim 48,

wher ei n t hd5i Thegipaitude gt 18 edlerdis tHeooEmio hatvablcifiti®a &ifstipbjieieh | on chanber
extensi ngtgne(fi)fgng\ile?% pf01r’t(i)or171] otfr‘llef‘e Iilenejd?ecotlitl%‘p tocahs%ggfdr position extending away from
the needle outlet.

16. The apparatus of claim 15, wherein the cover further comprises a hinge.

17. The apparatus of claim 1, wherein the vacuum source further comprises a barrel
and a plunger movable within the barrel, the barrel further comprising a sidewall having
an end that engages the hub, and a barrel floor that limits movement of the plunger into
the barrel, the barrel floor and barrel sidewall defining a barrel chamber, the barrel floor
further comprising at least one opening for communication between the barrel chamber
and the hub chamber.

18. The apparatus of claim 17, wherein the barrel floor further comprises a
downwardly extending portion having a terminus that forms the cover.

19. The apparatus of claim 1, further comprising a needle holder threadingly engaged
with the hub that stabilizes the needle relative to the hub.

20. An apparatus comprising:

a) a hub having a hub floor and a hub chamber for receiving a collected
specimen through a channel in the hub floor,
b) a needle detachable from the hub and having a needle outlet in

communication with the channel and the hub chamber, and
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50. An aspiration and injection nethod conprising: a) attaching the needle
to an aspiration device having a collection chanber; b) aspirating a

speci nen whnouwgtiische needl e froma first target area intPOoTiUsSR01COBI26Ct i ON
chanmber and detaching the needle fromthe collection chanber; c) attaching
the needle to an injection device having a prefilled injection material;
and d) injecting the prefilled injection material through the needle into a
second target area. 51. The nethod of claim50, wherein the first and
second target areas are the sane. 52. The nethod of claim 50, wherein
aspirating oceurs Hefadtiat saajseht hulgchadndber Tipen patdpedfahd edraoval 650thewher ei n
aspirating occurs after injecting. 54. The nethod of claim50, wherein
the specinen is re?%?ﬁéﬁ“k#§¥ﬁ%m€%$$ection chanber by a seal.

21. The apparatus of claim 20, wherein the seal is a layer on the hub floor.

22. The apparatus of claim 20, wherein the seal is external of the hub chamber.

23. The apparatus of claim 20, wherein a portion of the hub floor incorporates the
seal.

24. The apparatus of claim 20, wherein the seal is disposed within the channel.

25. The apparatus of claim 20, wherein the seal is incorporated into a hub extension
depending from the hub chamber.

26. An apparatus comprising:

a) a hub and a removable needle,
b) the hub having an outer wall with a plurality of hub extensions,
c) the removable needle supported within a needle holder having an outer

wall with a plurality of needle holder extensions.

27. The apparatus of claim 26, further comprising a vacuum source including a barrel
having at least one downwardly-extending finger tab.

28. The apparatus of claim 27, the vacuum source further comprising a plunger
having a plurality of finger grasps.

29. The apparatus of claim 28, the plunger further comprising an elongated groove.

30. The apparatus of claim 29, wherein the hub is threadingly engaged with the
vacuum source.

31. The apparatus of claim 26, wherein the needle holder is threadingly engaged with
the hub.

32. The apparatus of claim 26, wherein the hub extensions have a larger diameter than
the needle holder extensions.

33. A method of detaching a needle from a collection apparatus, the collection

apparatus comprising a hub member having a chamber for receiving a collected specimen
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55. The nethod of claimb54, the needle further conprising a needle outlet,
the nmethod further conprising attaching the needle to the collection
chanmber byoperstsistii ng the seal with the needl e outl et. PCT/US2@2/031261 et hod
of claim55, wherein the injection material is retained in the injection
device by a seal. 57. The nethod of claimb56, further conprising
attaching the needle to the injection device by penetrating the seal with
t he needl e outlet.

and a needle member supported by a needle holder that is rotatably detachable from the
hub member, the method comprising:

a) inserting the collection apparatus into a collection container so that one of
the hub member and the needle member is supported relative to the other
to form a supported member and a non-supported member; and

b) rotating the non-supported member relative to the supported member until
the needle separates from the hub.

34. The method of claim 33, wherein the hub member is the supported member and
the needle member is the non-supported member.

35. The method of claim 33, wherein the hub member is the non-supported member
and the needle member is the supported member.

36. The method of claim 33, further comprising a support arm for supporting the
supported member that is stationary during the rotating of the non-supported member.

37. The method of claim 36, the support arm further comprising a slotted opening for
receiving the supported member.

38. The method of claim 33, further comprising rotatably engaging the non-supported
member with gears.

39. The method of claim 38, further comprising manually operating the gears with a

handle.
40. A collection container comprising:
a) a first component for receiving a collection device,
b) a second component for receiving a separated portion of a collection

device received in the first component, the separated portion exposing an
exposed portion on the collection device, and
c) a third component for plugging the exposed portion on the collection
device.
41. A method comprising:

a) collecting a specimen through a needle into a chamber;
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b) detaching the needle from the chamber;

c) sealing the chamber; and

d) triaging the collected specimen.

42. The method of claim 41, the triaging of the collected specimen further comprising
at least one of:

a) dividing the collected specimen into different portions for different
biomedical tests, or

b) using the sealed chamber as a centrifugation tube, or

c) using the sealed chamber as a specimen transfer tube to deliver the
collected specimen to a location, or

d) using the sealed chamber with collected specimen for cell or
microorganism culture, or

e) using the sealed chamber with collected specimen as a test tube for
different tests of the collected specimen, or

f) using the sealed chamber with collected specimen to prepare a cell block.

43. The method of claim 42, wherein the preparing a cell block includes mixing
matrix with the collected specimen.
44. An aspiration and injection system comprising:

a) an aspiration device comprising a hub having a hub floor and a hub
chamber for receiving a collected specimen through a channel in the hub
floor, a needle for collecting the specimen into the hub chamber and being
detachable from the hub, the needle having a needle outlet in
communication with the channel and the hub chamber, and a scal that
seals the hub chamber upon passage of and removal of the needle outlet
therethrough; and

b) an injection device comprising an injection chamber having an injection
chamber floor, the injection chamber for receiving an injection material,

the injection chamber floor having a channel for dispensing of the
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injection material therethrough, and a seal that seals the channel in the
injection chamber floor;

wherein the needle that is detachable from the hub is attachable to the
injection device, the needle outlet penetrating the seal in the channel in the
injection chamber floor for enabling fluid communication between the

needle and the injection chamber.

45. The system of claim 44, wherein the injection device is pre-filled with an

injection material.

46. The system of claim 44, the injection device further comprising a vacuum device

having a plunger and a barrel, wherein the injection chamber is the barrel of the vacuum

device.

47. The system of claim 44, wherein the aspiration device seal is external of the hub

chamber.

48. The system of claim 44, wherein the injection device seal is external of the

injection chamber.

49. The system of claim 48, wherein the injection device seal is incorporated into an

injection chamber extension depending from the injection chamber.

50. An aspiration and injection method comprising:

a)
b)

©)

d)

attaching the needle to an aspiration device having a collection chamber;
aspirating a specimen through the needle from a first target area into the
collection chamber and detaching the needle from the collection chamber;
attaching the needle to an injection device having a prefilled injection
material; and

injecting the prefilled injection material through the needle into a second

target area.

51. The method of claim 50, wherein the first and second target areas are the same.

52. The method of claim 50, wherein aspirating occurs before injecting.

53. The method of claim 50, wherein aspirating occurs after injecting.
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54. The method of claim 50, wherein the specimen is retained in the collection
chamber by a seal.

55. The method of claim 54, the needle further comprising a needle outlet, the method
further comprising attaching the needle to the collection chamber by penetrating the seal
with the needle outlet.

56. The method of claim 55, wherein the injection material is retained in the injection
device by a seal.

57. The method of claim 56, further comprising attaching the needle to the injection

device by penetrating the seal with the needle outlet.
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