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ASPL RATI ON NEEDLE _APPARATUS | NCORPORATLNGFS-OM— VACUM-AND—
METHOD AND ADAPTER FOR USE THEREW TH In. fine needl e aspiration
technol ogy, there has been a need for applying a vacuumto the needle

‘to acconplish the aspiration. Typically this has been a | d by
use of NOHAYE and in certain occasions by the appli c?ﬁwg 5

vacuum to the needl e by a vacuum punp under the control of t he

- physician perform ng the aspiration procedure. There is a need for a
simplified apparatus for acconplishing fine needl e aspiration.

In general, it is an object of the present invention to 10 provi de an
aspiration needl e apparatus incorporating its own vacuum and a et hod
and;adapter for use therew th. Anot her object of the invention is
to provide a renovabl e adapter which can be utilized for mating an

ABPIRATION NEEDLE APPARATUS INCORPORATING ITB OWN
VACUUM AND METHOD AND ADAPTER FOR USE THEREWITH

In fine needle aspiration technology, there has been a
need for applying a vacuum to the needle to accomplish the
aspiration. Typically this has been accomplished by use of
a syringe and in certain occasions by the application of a

5 vacuum to the needle by a vacuum pump under the control of
the physician performing the aspiration procedure. There is
a need for a simplified apparatus for accomplishing fine
needle aspiration. ‘

In general, it is an object of the present invention to

10 provide an aspiration needle apparatus incorporating its own
vacuum and a method and adapter for use therewith.

Another object of the invention is to provide a
removable adapter which can be utilized for mating an
aspiration needle to a vacuum container.

15 Another object of the invention is to provide an
apparatus and method and adapter of the above character for
use therewith which makes it possible to readily establish a
vacuum condition in the needle apparatus and to thereafter
break the vacuum. _ |

20 Another object of the invention is to provide an
apparatus and method and adapter of the above character in
which an on-off mechanism is provided with the adapter to
facilitate the establishing of the vacuum condition. _

Another object of the invention is to provide an adapter

25 of the above character which can be used repeatedly.



aspiration needle to a vacuum contai ner. 15 Anot her object of the
invention is to provide an apparatus and nethod and_adapter of_the
above character for use therewith which nakes it possible to readily
establish a vacuum condition in the needl e apparatus and to thereafter
break the vacuum 20 ~ Another object of the invention_is to ?rovide
“an appar¥PEBHAY net hod and adapter of the above char ac®EFUSHNSIN

whi ch an on-of f mechanismis provided with the adapter to facilitate

t he establishing of the vacuumcondition. = 2 « Anot her obj ect of the

invention is to provide an adapter 25 of the above character which can be
used repeatedly. Another obfeot/ Ffi4the invention is to provide an
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Another object of the invention is to provide an
aspiration needle apparatus and method of the above character
in wvhich the cell sample along with the medium can be shipped

15 in the second vacuum container to a laboratory for analysis.

Additional objects and features of the invention will
appear from the following description in which the preferred
embodiments are set forth in detail in conjunction with the
accompanying drawings.

20 Figure 1 is a side-elevational view in section of an
aspiration needle apparatus incorporating its own vacuum
which includes the aspiration needle, an adapter and a vacuum
container. '

Figure 2 is an enlarged cross-sectional view taken along

25 the line 2-2 of Figure 1. '

Figure 3, is a cross-sectional view taken along the line
3-3 of Figure 2.

Figure 4 is a view similar to that shown in Figure 1 but
showing the vacuum in the vacuum container being applied to

30 the needle.

Figure 5 is a view similar to Figure 4 but showing the
vacuun to the needle being broken.

Figure 6 is a side-elevational view in section showing
an aspiration needle with a collected cell sample in a sealed

35 container for transportation to a laboratory.




15 I n the second vacuum container to a |aboratory for anal ysis.

Additional objects—and featur es_oft-he—RveniioR=iill— appear—t+om-t he
foll owi ng description in which the preferred enbodlnents are set forth
in detail in conjunction with the acconpanyi ng draw ngs. 20

Figure 1 is a side-elevational viewin section of an ash | eedl e
appar at us |H€8?ﬁ%ﬁézing Its own vacuum whi ch includes the aspiration
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5 apother sembodiment (9L, .PPondFPFERIGE SMBERAf epparatus

enbodi nent of iheoppesating rkhentpinesent inventiomigure 8 is a cross
sectional V'e“’takeﬁiéﬁfimld|ﬂ§ hi 8f8ss sectiohall vEbdUEgkén along the 1Ehéure

9 is a side- elixai F{gé¥V|J|sect|on of
10 Figure 11 is a side-elevational view of a small vacuum

container utilized with the apparatus shown in Figure 9.

Figure 12 is a side-elevational view of a large vacuum
container used with the apparatus shown in Figure 9.

Figure 13 is a side-elevational view of a bottle

15 containing a medium for use with the apparatus shown in
Figure 9.

Figure 14 is an illustration showing the manner in which
the aspiration needle apparatus shown in Figures 9 through 11
can be utilized for collecting a cell sample in tissue as for

20 example from a tumor in the tissue. '

Figure 15 is an illustration showing the manner in which
the cell sample collected in the needle apparatus shown in
Figure 14 is sucked out of the needle along with a medium and
into the large vacuum container shown in Figure 12 with the

25 medium being taken from the container shown in Figure 13.

Figure 16 is a side-elevational view partially in cross-
section of an apparatus incorporating another embodiment of
the invention.

Figure 17 is a cross-sectional view taken along the line

30 17-17 of Figure 16.
' Figure 18 is a greatly enlarged cross-sectional view
taken along the line 18-18 of Figure 17.

Figure 19 is an isometric view of the member which is

slidably mounted in the cylindrical recess in the adapter
- 35 shown in Figure 16.
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Figure 16. needle to collect the cell sample. The proximal extremity of
the needle means is disposed in the recess and is capable of
penetrating the diaphragm of the vacuum container to couple
the evacuated space to the flow passage of the needle means

15 to supply a subambient pressure to the distal extremity of
the needle mnmeans. An on-off mechanism is carried by the
adapter and includes a member engaged by the vacuum container
and mounted in the recess for axial movement in the recess.
Yieldable means is disposed within the recess and engages the

20 member and yieldably urges the member and the vacuum
container in a direction out of the recess. Detent means is
secured to the member for sequentially retaining the member
in a first forwardmost position and a second rearwardmost
position. In the first position the needle means penetrates

25 the diaphragm of the vacuum container to supply a subambient
pressure to the needle means and in the second position the
needle means is free of the diaphragm so that subambient
pressure is no longer supplied to the needle means.

' More in particular as shown in Figures 1-3 of the

30 drawings, the aspiration needle apparatus 11 incorporating
its own vacuum consists of an aSpiration needle 12, a vacuum
container 13 and an adapter 14 for mating the vacuum
container 13 to the aspiration needle 12.

The aspiration needle 12 is of the type described in

35 copending application Serial No. 08/228,551 filed April 15,
1994 consisting of a rigid elongate tubular member 16 formed
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i ncorporating the adapter shown in Figure 16 functions. In
general, an aspiration needle apparatus for 5 col | ect|
sampl es frofWQ ¥ conprises a vacuum cont ai ner havi kgp/gﬁﬂédﬁ% losed
evacuat ed space evacuated to a subanbi ent pressure and seal ed by a
penetrabl e di aphragm An adapter is prbvrrded having a recess which is
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the 10 adapt ®f #hdsHitahle; Makerdad, SHFY 3%, FtAdniess, skasl hang
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menber 16 for m&plarged portion 26a which circumscribes the conical chamber

29 in the region immediately adjacent the funnel shaped
20 recess 22 which serves as a convex lens to magnify that
portion of the container for viewing aspirate as hereinafter
described. The body 26 is provided with a hub 31 on the
proximal extremity 27 that has a tapered conical recess 32
which adjoins the conical chamber 29. The body 26 is
25 provided with an annular recess 33 proximal of the enlarged
portion 26a which is adapted to be engaged by fingers of the
hand for controlling and movement of the needle for a purpose

hereinafter described.
The vacuum container 13 is in the form of a wvacuum
30 bottle 36 formed of a suitable material such as glass. The
glass bottle is of a conventional construction and is
generally cylindrical in shape and is provided with a neck 37
of reduced diameter fha_t has been threaded to receive a
threaded cap 38. The cap 38 is provided with a self-sealing
35 diaphragm or membrane 39 formed of a suitable self-sealing
‘ elastomeric material which can be readily penetrated by a
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-5- ____of a suitable material such.as stainless steel hawng a .length
of 2-.to 8 centineters and of a suitable dianeter as for exanple 23
gauge. The rigid elongate tubular nenber 16 i's provided with proxi nal
and distal extremties 17 and 18 in 5 which the distal extrem '

shar pened to PR¥R34cedl e point. The rigid el ongate tubtﬂ@é%gh%& 16
is provided with a flow passage 21 extending fromthe distal extremty
18 to the proximal extremty 17. The préxrmal extremty 17 is

flared outwardly to provide a funnel -shaped recess 22 leading 10 , into the
f1 ow passage 21conventiona) FRgimali snaedifed ofPEHVIFHIR MECNERLPEEI t13 17
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by fingers of t%%gure 1 and is adapted to be removably mounted on the hub 31
of the body 26 to form a £fluid-tight seal therewith.
Cooperative mating means is provided on the proximal
15 extremity 48 of the body 46 and on the vacuum container 13.
Thus as shown in Pigure 1 the proximal extremity 47 is
provided with a cylindrical recess 51 which is adapted to
receive the wvacuum container 13. A flow passage 52 is
provided extending from the cylindrical recess 51 through the
20. distal extremity 48 so that it is in communication with the
conical recess 29 of the aspiration needle 12.

-Neadle means is carried by the adapter body 46 for
establishing a connection between the flow passage 52, the
interior of the vacuum container 13 first for supplying a

25 vacuum to the flow passage 52 and thereafter to break the
vacuum being supplied to the flow passage 52. Such needle
means is shown in Figure 1 and consists of first and second
needles 53 and 54 formed of a suitable material such as
stainless steel. As shown, the first and second needles 53

30 and 54 are carried by the body 46 and are disposed within the
passage 52. The first needle 53 is mounted in a resilient
plug or block 56 frictionally retained in the flow passage 52
of the body 46 and formed of a suitable material such as
plastic through which the first needle 53 extends. The first

35 needle is provided with a flow passage 57 which extends from
a proximal sharpened tip 58 to a distal extremity 59




hand for controlling and novenent of the needle for a purpose

hereipafter described ' —The vacuumcaontainer 13 is_in-the faorm of _
a vacuum 30 bottle 36 formed of a suitable material such as glass. The
glass bottle is of a conventional construction and is general ly
cylindrical in shape and is provided with a neck 37 of reduced
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extremity 61 of the second needle 54 is sharpened as shown
and is distal of the proximal extremity 58 of the first
needle 53 by a suitable distance as for example 1/2" for a
15 purpose hereinafter described. The second needle 54 is
supported on the first needle 53 in a suitable manner such as
by use of an adhesive or .solder 72 within the annular passage

63 as shown particularly in Figure 2.
Yieldable means in the form of a spring 76 is providead
20 within the chamber 66 and has a larger distal or base end 77
'~ engaging the shoulder 68 and retained in engagement therein
by suitable means such as an adhesive 78. The smaller or
proximal end 79 of the spring 76 yieldably engages the
diaphragm or membrane 39 sc as to retain the membrane or
25 diaphragm 39 out of engagement with the sharp end of the

first needle 53.

Operation and use of the aspiration needle apparatus 11
may now be bj:iefly described. Let it be assumed that it is
desired to perform an aspiration procedure after a physician

30 or surgeon has found a palpable breast tumor by utilizing the
apparatus of the present invention for obtaining a cell
sample from the breast tumor by withdrawing aspirate from the
breast tumor. The apparatus 11 is assembled with the adapter
14 inserted into the conical recess 32 of the needle. The

35 vacuum container 13 is disposed in the adapter 14 with the
proximal extremity 58 of the needle 53 distal of the membrane
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hand holding the aspiration needle apparatus 11 engages the
vacuunm container 13 and presses it distally against the force
of the spring 76 to cause relative movement between the
adapter 14 and the vacuum container 13 to a first position to
cause the sharpened proximal extremity 58 of the first
needle 53 to puncture the diaphragm or membrane 39 carried by
the container 36 to expose the evacuated space 41 to the
interior flow passage 57 of the first inner needle 53 (see
Figure 4). This in turn exposes the flow passage in the body
46 and the conical chamber 29 in the aspiration needle 12 and
the flow passage 21 in the elongate tubular member 16 to
create a sub-ambient condition within the tumor to cause
cells of the tumor to be withdrawn from the tumor as an
aspirate into the flow passage 21 and to bring the aspirate
into the chamber 29 where the entrance of the aspirate into
the chamber can be observed visually through the magnifying
lens framed by the spherical portion 26a as shown in
Figure 1.

As soon as it has been ascertained that sufficient
aspirate has been drawn into the chamber 29, the sub-ambient
pressure being applied to the rigid elongate tubular member
can be terminated or broken by the physician pushing the
vacuum container 13 in the form of a vacuum bottle 36 and
additional distance proximally against the force of the
yieldable spring 76 to a second position'so that the second
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.t he breasi10t umnrblieni asplirate) gissqithdrawir §romhthe tumbreast tunor. The
apparatus 11 is ass?ﬂ@ﬁ%é"’iécﬁlf ré‘iﬁ@‘i%pﬁﬁé been déhld@dd 8% thkOakperate
coni cal recess 32 of the needle. The 35 vacuum cont ai net 13 i,5.dl sppsed
in the adapt er WiBhjnt Fhe,ochambey, 29 npEhey 3R AR gTERALAR ip pERe
di stal of the phahbenc28. As soon as the desired cell sample has been
collected, the aspiration needle 12 can be withdrawn from the

15 tumor with the adapter 14 and the vacuum container in place.
Alternatively if desired, the adapter 14 containing the

vacuum container 13 can be removed before withdrawing the

aspiration needle 12.

Thereafter, the aspiration needle 12 can be handled in

20 the manner hereinbefore described in connection with the
copending application Serial No. 08/228,551 filed April 15,

1994. As described therein, the aspirate can be discharged

onto slides which are shipped to laboratory for analysis or
alternatively, the entire needle with the cell sample with

25 the aspirate therein can be supplied to the laboratory for
analysis. Thus, as shown in Figure 6, the aspiration needle

12 with the collected cell sample therein can be placed in a

test tube-like container 86 formed of a suitable material

such as plastic and sealed with a removable cap 87 for

30 transportation to a laboratory for analysis.
Another embodiment of an aspiration needle apparatus
incorporating the present invention is shown in Figures 7 and
8. As shown therein, the needle aspiration apparatus 101
consists of aspiration needle 12 identical to that
35 hereinbefore described and a vacuum container 102 and. an
adapter 103. As shown, the vacuum container 102 can be in
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as shown in Figure 1, __The surgeon using one hand for —locating-the.
pal pabl e breast tunor utilizes the other hand to grasp the aspiration
needl e apparatus 11 by two fingers as for exanple the thunb and
forefinger to grasp the annular 5 recess 33 of the aspiration needle 12
and pushes t hW (3 to penetrate the skin of the br ea ARSIt er
into the breast tissue and to |odge the distal extremity of the
aspiration needle 12 within the tunor. As180en as the surgeon is
assured that the needle 12 is | odged into the 10 _ appropriate position
with the tunor.the form of TadnetalyCanistepnhgsieontpingm fhateisolinrthey Lorny

the h?nd W%ﬂ%%ﬂ&&gﬁ@léﬂ%ﬁém@iﬁ EhAARRY a&ms%ﬂﬂefﬁfm itrm-fmal
vacuum cont ai ner an esges. | a e

spring 76 to cR¥E ‘r°é1 a%‘%% 3@?@3‘? %3%%#3? tﬂ%gei ada&ﬁ‘ ?Zﬂ'jﬁﬁ%ltc%g
vacuum cont ai neporigiary %024 r defpnes t doreyidndricada chanker somr pegess 107

proxi mal ex§ rera:werm aschsnyr&f the cyN¢88tEcaB gortiociobs J:ﬂﬁ:ﬂla@:@ﬂsagm
or menbrane 39

t 36 t th
Chate i te TheSRidudtt R ppgping Choe b, Eoctie A IS HAORS; BFRYLHCT o o5
(see 20 Fi gurend) of Tthe metalr contpdper tINR2 S | oWhmmsetheri rerdheoHodhe
46 and the conigg]j rfcﬂa{ﬂﬁr raaegg ide iassre,b@.ﬁttﬁfoaaecur? openifg 109 ﬁf@ alnl ow

passage 21 in the ate tub e réate a sub-anbi ent
condition wit huWY?i%’-‘t%rﬁYP"PGtE&ugE‘m ar %%’r‘f% 1&11 tlﬁegbﬁnﬁ?"'t"b“‘ @%ﬁ%’avm
fromthe tloor B2 athr&ﬁxgh aspeﬂ.ﬁt—seahimg tdieaphragm arsagnbfdnaniii2 ondumitreg

the aspirate he i Cﬁaﬁ xﬁtt‘.% S_rng Vlsuél} tJEE E&ﬁ%&?v&f hoe f‘\ﬁlmrgaft%

into the c erve roug gn| %/L
|l ens franed by ‘F*\%s%pﬁgfl ctd'*atpoﬂ“ioﬁ 26@‘%15"3’ b pArifal recesg, 0%, 3Fhe
As soon as it heplisdricsl afdodissedorzhds sikéacsenit can sépve ads & afenzen

Crann, Lot be SREPVEL o xbus3tha VI S par oL SHEHL SRR 288 Lol
physi ci an Fushi FgFm RE a cylindrdrpdohedy nkt4 formed B Poﬁﬁiﬁﬁbbe\m&ﬁﬁa
bottl e 36 and 3such ad@ t aonatanspairente Prasticl bf agee Nntlyplehchéréinberorehe
yi el dabl e springedfrifed SRA s PRFoViBEaS Widit thl® SESAHh1 ana aistal
extremities 116 and 117. It is provided with a flow passage
118 extending from the proximal extremity 116 to the distal
20 extremity 117. It is also provided with an additional flow
passage 119 that is generally parallel to the passage 118 and
extends from the proximal extremity to a point intermediate
the proximal and distal extremities 116 and 117 and is in
communication with a sidewise extending port 121 that is
25 positioned so it is always open to the atmosphere for a
purpose hereinafter described.

A first needle 126 formed of a suitable material such as
stainless steel which has a sharpened tapered proximal
extremity 127 and a distal extremity 128 is disposed within -

30 the flow passage 118 and is retained therein in a suitable
manner such as by an adhesive (not shown). The first needle
126 is provided with a flow passage 129 that extends from the
proximal eitremity 127 to the distal extremity 128 of the
needle and opens into the flow passage 118. Similarly, a
35 second needle 131 having a sharpened proximal extremity 132
and a distal extremity 134 is mounted within the body 114 by
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- 9- needl e 54 has_its proximal extremty Bl .penetrati ng—th~ough—

the di aphragm 39 as shown in Figure 5. As soon as the pr oxi mal
extremty 61 penetrates into the space 41, at nospheric air can enter
into the space passing through the 5 hole 71 in the body %%nﬁ&g 0 the
annul ar fl ovWp2682de 63 I n the second needl e 54 and int “@ﬁ%%e 41.
Thus it can be seen as soon as the second needl e 54 punctures the

di aphragm 39 the sub-anbi ent pressure applied=-to the - aspiration needle

12 will be abruptly termnated so that no 10 further aspirate_is
wi thdrawn fromsuitahleoneans such as\ian adbesive (RepH| EhAWR) heedtcdPBed ed

'Cﬂatnggragg' ratﬁow a%habn %If@ @Wﬂ?ﬁ&n§9 fEbe e raharpeﬁaansllnrwimn t he
S00N, .as esir nm

the aspirati orP’F?"e"é?ﬂ 213§1n ﬁﬁd&bﬁﬁafr grﬁ%[rﬁgi’fg e{?ﬁrrt‘)"rhiv%n?'t h %

adapter 14 andc&ﬂmn&nahﬁummﬁth nehe | filew apassage 129t Ehakt openg to the

desired, t ﬁ}‘ e SO QRIdH "thd hSort 1zi/a£é'uﬁé§@{'ﬁﬁéf@fe &mm
renoved be ore Wlt raw needl e

the
Thereafter, % igues & ﬁ‘ecg’ﬁ'°5 mﬁ nﬁ*‘é’fﬁ’ﬁtl% 116, and W e
her ei nbefore dﬂserfimdtl andoseeohdoneeillést 186 and Addcrafienstagdenes |sem

Serial No. 08/ ’gggtﬂe ffix?*: %édle]'§.26 e te}lag‘lpréﬁlﬂﬂﬂ?ﬁ' Befl 4hsubtdnld he

aspirate can be di

Wi are | t
for analysis ofiStance|a&fen lea‘ér"?let RBPERRIARES L/ 0t R 2hebREPRa SOt ¢
with 25 36he pEPkimdP éererity a27 o that! ithd fdlrSheahdbseabmlynéeﬂles

anal ysis. Thus,,as, 30OpY | faf gé&\?erﬁ:iatlrlpy Jeblet2ht8ntiedifphragm 112 as
hereinafter described. The proximal extremity of the
body 116 is tapered as shown so that it can make a tight
friction fit with the hub 31 of the aspiration needle 12 to
15 provide a fluid-tight seal therebetween.

A conical coil spring 136 is disposed within the
cylindrical recess 107 and is secured therein by suitable
means such as an adhesive (not shown) and extends distally
from the diaphragm 112 and is adapted to be engaged by the

20 adapter 103 when it is inserted into the cylindrical recess
107. The coil spring 136 serves to prevent inadvertent
puncturing of the diaphragm 112 by the first and second
needles 126 and 131.

Operation and use of the aspiration needle apparatus 101

25 as shown in Figures 7 and 8 is very similar to that shown in
Figure 1 with the exception that the vacuum container 13
shown in Figure 1 is in the form of a male member adapted to
mate with an adapter 14 which is constructed as a female
member providing a chamber 66 for receiving the vacuum

30 container 13. Conversely, with the embodiment shown in
Figures 7 and 8, the vacuum container 102 is constructed as
a female member having a cylindrical recess 107 therein
adapted to receive an adapter 103 which is constructed in the
form of a male member adapted to mate with the cylindrical

35 recess 107. Thus, as can be seen in the arrangement shown in
Figure 1, the first and second needles 53 and 54 are



12 with the collected cell sanple therein can be placed in a t est
tube-like container_86 formed_of a suitable materjal —such as plastic
and sealed with a renovabl e cap 87 for 30 transportation to a | aboratory
for anal ysis. Anot her embodi ment of an aspiration needle

appar at us I ncorporating the present invention is shown in Figures 7
and 8. WOIMMIN therein, the needl e aspiration appar at PEVYYosIN
consists of aspiration needle 12 identical to that 35 her ei nbef ore.

descri bed and a vacuum contai ner 102 and-an2 - adapter 103. As shown, the
vacuum cont ai ner 102 can be in WO 96/ 32147

PCT/ US96/ 05191coaxially disposed with respect to each)other where@asfin ihef a

ﬂelt al dcam Sfd eL eflbod Piért nfﬁovhhain I lflélgt'é he, fefen firstt: osn@%gé&gmaﬁ@ealdes
cylinder an ying an jntern i ortion a di spose
coaxial l'y thergFﬁ.gﬁéﬁlﬁﬁﬂiﬁ#’ si SrPYOﬁ ‘_’L%‘Za defines a cylindrical
chanber or recess 107 dperatdameifnghexappayatis tsimmylijmmguabsp’bral@rﬁ A102a
whi ch opens }meﬁh&ﬁagh BIr2PESH NHed@fe OREL béed o i@ﬂﬁﬂ%@r& PERst dagk i

one e. net a cont al ner_ 102. The qt her enﬂ of the _.
cylindri cal re9§§§al0?x1:§e‘bid§h %%r‘?ﬁ:d"ﬁ‘ear?ﬁ?dé'ﬁf“l’rﬁnlﬁgefl Bol2nis dispogeq of
evacuat ed annuwiathipatheltimor,t fthev amowanc @urtiaicer1 102 kidh tihe oprissed

self-sealing d 1QqAPHEY &5,
means such as gﬁ?géﬁ@{'* n ﬁlﬁiv\%)g‘? ) gggc%][&@hat enﬁuh?a%ﬁ
cylindri cal re§B§§n§07135 ﬁ i rﬂﬂﬁl&iP"r eE@scaupe | £hej pEOXM3}
can serveies aektgehtty 12adaafertﬁer teestVvi ngedbe cybi npenettratel cthe

adapt er 103 1 ngklgndfon {65l € WA 1R ARGy abin' AEURSe Of 5 25 teAED! ©

mat eri al as”a Transparent er el nbe
.descri bed and Fybpﬁﬁb%%ﬂ Hﬂ%ﬁ‘%‘f?& Pﬁ'PU)ildﬁﬁl iantheiva %Hum container 102 to

cause aspirate to be drawn into the chamber of the aspiration
needle 12 in the manner hereinbefore described. When a

15 sufficient sample has been collected, the vacuum container
102 can be further depressed to cause the proximal extremity
132 of the second needle 132 to puncture the diaphragm to
expose the evacuated space 111 in the vacuum container 12 to
ambient through the port 121 to break the sub-ambient

20 condition being appiied to the aspiration needle 12 to
thereby terminate collection of aspirate. Thereafter, the
needle aspiration apparatus 101 can be removed and the sample
collected in the aspiration needle treated in the manner
hereinbefore described.

25 It is apparent from the foregoing that there has been
provided an aspiration needle apparatus 11 which facilitates
collection of aspirate and cell samples as for example in
tumors and the like. This collection is enhanced because it
eliminates the necessity for the physician or surgeon doing

30 the procedure to utilize a syringe or other vacuum source to
create the necessary sub-ambient condition in the aspiration
needle. By utilizing a pre-packaged vacuum container to
supply the desired sub-ambient condition to the needle for an
appropriate period of time, the collection of the approﬁriate

35 cell sample is greatly enhanced. Thus it is possible to
readily collect cell samples without the necessity of having



extremties 116 and 117. It is provided wth a flow passage 118

extending fromthe proximal extremty 116 to the distal 20 extremty 117.
It is also provided with an additional flow - passage 119 that is
generally parallel to the passage 118 and extends fromthe proxinal

extremty to a point internediate t he proxi mal and dis%"?ﬁ 1ties
116 and 117 ¥QR463447 communi cation with a sidew se ex Gﬁﬁ@“j@rt 121
that is 25 positioned so it is always open to the atnosphere for a
purpose hereinafter described. -Al3i+st needle 126 fornmed of a

suitable material such as stai nl ess steel which has a shar pened
tapered proxi maisyringeegrrethey ACCRSANT Y, AGVACEE aRt fe¥i eXAMPLL | VACHYSs ed

vn\rna tn Ele p 3och ; *iﬁgid Qg egpﬁa g etHd St ent! &baadtibttar ei Msd Wy pProviding

r avi ded i t h % VEES Egge S, B3R Y M sdfimiptla, 1856hE of syatgired
extremty 127 mqme sis| pessikle t o1 pgogramh&he Suhr@@t!llen&ncpwel nt o
the flow gassagp1ild toStAk! aépiratictd neee0d 888180 Irleddtdrifire the
\?Vlh? Llpﬁnte gep[)g)éégml exiprmecrlrlln yo]f ?l:lmev\é'bgg'.? aléi}{}:sja%{blg)gtr %rpés\éu%?éd' wlﬁln%unt ed
PCT/ US96/ 0519Japplied to the asp:trat:.on needle.Jl - In additixdsl,e rbbens

such as an adfh%?é:% - apphrigfis? of thk Welﬁsanemﬁn%ng
fromthe sharp prox remt 132tot edlst extre

which is in Ycaﬂm%thltthec? %‘H&@ he 5
at nosphen® t hrcmsﬂrdd”;e iocanlbé aappried n:hefk]tte ﬁmcrl bed As shown in

Figure 7, the proxXigialy 1eXLheBhLE CSentdba fibhtl 256 the A1 LAE Eon AHbeAENd

needl es 126 and 131 are staggered so
apparatus incorporating the present invention 1s shown in

Figures 9 and 10. The aspiration needle apparatus 151

consists of an adapter 152 which can be formed of a suitable

15 material such as plastic. The adapter 152 consists of a body

153 which is provided with a cylindrical bore 154 sized to

receive either a small vacuum container 156 shown in Figure

11 or a large vacuum container 157 shown in Figure 12. Both

of the vacuum containers 156 and 157 are cylindrical as shown

20 and have basically the same diameter with the large vacuun

container 157 having a greater length than the small vacuum

container 156. The evacuated space 158 in the small vacuunm

container 156 can be of a suitable size as for example 20-30

milliliters, whereas the evacuated space 159 in the large

25 vacuum container 157 can be of a suitable size as for example

30-60 milliliters. These evacuated spaces are accessible by

a needle which can penetrate penetrable diaphragms 161 and

162, respectively which seal the containers. As shown in

Figure 9, the bore 154 in the body 153 forms a cylindrical

30 sleeve 166 into which the vacuum containers 156 and 157 can
be inserted.

Needle means 171 is carried by the body 153 of the

adapter 152 and has a proximal extremity 172 which extends

into the bore 154 that serves as a penetrating needle and a

35 distal extremity 173 extending distally of the body 153 which

serves as an aspiration needle. A cell collection chamber



~that the first needle 126 extends proximally for a suitable di stance as
for exanple approximately 1/4 to 1/2" _heyond the 10. proxiiml extremty
127 so that the first and second needl es 126 and 131 can sequentially
penetrate the di aphragm 112 as herei nafter descri bed. The proxi ma
extremty of the body 116 is tapered as shown so that it _can nmake a
ti ght frVOOSBH4T it with the hub 31 of the aspirati on ned&FESINSIY 15
provide a fluid-tight seal therebetween. A conical coil spring 136
I s disposed within the cylindrical reasss 107 and is secured therein
by suitable means such as an adhesive (not shown) and extends distally
from t he di aphRd§misipreyifed asiappantief fhea-ngadde Beansand is digpeeed 103
when it is i nseetedenntiet peokimhldah@aliseaesaextremideds 17hcak@i 173p6ENQ

136 serves to prevent .inadvertent . NCE U f e di r 12.by
the first and % oﬁ&edhe mﬁggéreslizﬁsaﬁﬁsﬁéﬁgerg%é% t5@ n%ﬁgggtﬁgﬁh%n§7 se
of the aspirat iben formgdeasppasingie 1ngedle of; Fifakle magerdsl7sush 8sis
very siml ?r_ t%th'filga&eEQO\ﬂ%#ell. _ n%ﬁ@tr,elﬂn vﬁé&ii&:gmé OﬂxéhPEeEEﬁt
vacuum cont ai ner ., .shown in Fiqure,1 is_in_the formof a m er
ndapted to - inyapsign, AEafe eearenable w ERrPoche mediR Beade H1Eb RS
menber provi di diskadheattrendSyf 373r bedngi g separateuaspitaticnnneedie ¢8.

Conversely, W et heegpbodi RRRL i PYTd N describ8d! €Sarfd aNdEHe t Beo¥ambym
contai ner 102 is.con ;uiégd enmal e nenber. havi hiS'

a a ng a I ndr
fecess 107 theXExen obaing ofohed A5 4, SRERFANS ROFAHEALIAO,Ree
constructa® i nallse of thertype dereliabefober desepiibddt o Mien woimedeas

cylindrical 35geg585¢85 idlates!Uhe Aebdllel®cafChe i PPEREA LREOWN

in Figure T, the first_and second needles 53 an 4 are . .
WO 96/ 32147 body 153 and having the flowpc-passggessiggherein in

communication with a flow passage 181 in communication with
the cell collection chamber 176 which also can be formed in
15 the tapered conical extension 182, As previously disclosed,
the conical extension 182 can be provided with a convex
portion 183 which surrounds .the cell collection chamber 176
to provide magnification means for viewing the cell sample
collected within the cell collection chamber 176. Thus the
20 flow passage in the distal extremity 173, the cell collection
chamber 176 and the flow passage 181 are in communication
with the flow passage in the proximal extremity 172 and in
communication with the interior of the sleeve 166. Yieldable
means in the form of a foam rubber disc 186 is provided
25 within the bore 154 and has a bore 187 therein through which
the proximal extremity 172 of the needle means 171 extends.
It is generally preferable that the proximalmost extremity of
the proximal extremity 172 of the needle means 171 protrude
slightly above the ptoximal surface of the yieldable means

30 186. |
The apparatus shown in Figure 9 can be used with a
medium bottle or container 191 such as shown in Figure 13 in
which the medium is carried within the bottle and is
- accessible through a cap 193 threaded onto the bottle and
35 having a penetrable diaphragm 194 carried thereby giving

access to the medium 192.




- 12 - coaxially disposed with respect to each other whereas in the

enhodi mrent shawn in Eigure 7, the first_and second needl es —aA26—and 131
are di sposed side by side. I n operation of the apparatus shown in
Figures 7 and 8, 5 when the aspiration needl e has been positioned so that

t he distal extremty 18 of- the aspiration needle 12 is (]
within the t ¥®P3247e vacuum cont ai ner 102 can be pressed g&'ﬁg%}%l y or

proxi mal |y against the force of the conical coil spring 136 to a first
position to cause the proximal 10 extrem3S - 127 of +the first needle

to penetrate the di aphragm 112 and to exggse the aspiration needl e
12 to the sub-QHﬁF%ngrég ubgep i the PRPLRRtICR UDRPELRL 3PRBF2EYS (o
cause aspir at eshowheinrEiguresx © theoudhniemay nbikchbasirieffiyriescribedecase

12 in the mann I nb, r | f fiegi

has, been col | e?tbé?i,saghe ?éguﬁhn?%%ﬁ%‘??e&rCRs Wbe%%éar?pl%!.f E'lrstshgghd ifggéged
to cause the pthgi S@AldxVaskum containey J3E6; il thddothe drre 12p ¢ the
puncture thbe dsapevagmesowith ytspaabléhmneanscussceesping tdlpreveht yheuum

container 12 t nbi u he porg, 121 t reak e - aghlent
20 conditiongﬁgfﬁﬁagppﬁﬁgge'[‘%ﬁ?hgﬂaéspioréa)tti ¥ n ee(ﬁ%«g’_ 1_2%‘“, ig?he?ggé
term nate col | benesrasingsthe fiaphragm d4f.or The Hghysiciame hd 1gs peldingn
apparatus 101 ¢pe hfadptelvessandn hensakaha utili®dd cehéd dthekehand to

aspiration needle_treat i n.the noer her ei npef oy e_descri bed,, 2

It is apparent q‘PFBﬁrﬁFﬁe%ﬂ&g nﬁ'g?lﬁg‘t I8 &% kﬁ%\sa%%ﬁf?eé an%r%ﬁ?ﬁ%di‘éﬁn
aspi r at i oAbnecposispparehite therpkbhribandiimmsdlized tol ¢ause dheoflistal
asp! rat_e and C%&Er&ﬁﬂ&gﬁﬁsofoﬁ?@xﬁé@ﬁ?!:ﬁbanst 17‘1;1th3 Ppetitrate }:hheaﬁﬂal s
coll ection is enhanced, because i el.i m.na e necessi r..the
physi ci an or sﬂ?&ggﬁ g&?n?& ue. K I, A9SdEE e P?‘EPPPP? ﬁagy}’%nb‘%i&&zﬁﬁher
vacuum sour ce ffor aidingeand ldcatiagetberlumptaiei analyzedi t iAs shownhan

aspiration  pigged| €5, Bynel idistald exBF&nPAFK2980 neaC UNEef O po@iREbnkd
supply thﬁ desir isub- nbient_cpndition to the needle for an

appropri at® peMi&HiBs a; IHEP 29 1% $iR8YS,2%% the appropriate 35 cell
sanple is greatly eAbascen.as thHristiistals extremnbty 173 of theankiddlec mehast

cel I sanpl es wWhhhoylad Redie OGS ciddiyP  pdietd i¥hea: within the lump 201, the
" forefinger 206 of the hand holding the adapter 152 can be

_ used to urge the small vacuum container 156 inwardly against
20 the force of the yieldable means 186 to cause the proximal
extremity 172 to penetrate the diaphragm 161 to establish
communication with the evacuated space 158 and the flow
passage in the needle means so that a vacuum is supplied to .

the distal extremity 173 disposed within the lump or tumor

25 201. The needle means 171 is kept steady by the physician’s
index finger and thumb while maintaining the vacuum condition

and the needle means 171 by the forefinger continuously
applying pressure to the small vacuum container 156. By
holding the adapter 152 in this manner, it is possible for

30 the physician to gently pass the distal extremity 173 back
and forth through the tumor to ensure that an adequate cell
sample has been collected which can be ascertained by viewing

the collection of the cell sample in the collection chamber

166 through the magnhifying bulb 183.

35 As soon as an adeguate cell sample has been collected,
the wvacuum being applied to the needle means 171 is



WO 96/ 32147 ' PCT/ US96/ 05191

- 13 - a syringe_or other accessory devices. as for exanple a vacuum
“punp to supply the sub-anbient condition. Al so by providing a vacuum
cont aiblner havi ng a predeterni ned vol une of evacuated space, it is

possi ble to programthe sub-anbient pressure 5 applied to ation
needl e 12 t oW9%8247 edet er i ne t he P maxi mim am)glrcl)t of ti @Wé

sub- anbi ent pressure will be applied to the aspiration needl.e. In
addition, the aspiration needl e appar &6us of the present invention is
relatlvely si mpl e. It can be readily manufactured. If 10, desirged, it

can be suppl i e§erminated obyn the forefingey | relgRfing e oemakht coptainer
aﬁpl ration neeige pemé_ggmagatm& ly_ljgr?]rmat lmrtshenps egontrigey aitid csma Xl
shown in res e t

consi sts of anvﬁ B‘Pe"?o ‘?}d’ﬁ? ARS8 ks c?;wg d ?ﬂeﬁ% %tr%gﬁgﬂ'gi gﬁtmat e al
such as plasti 372 ﬁﬁmmlelmean%rk'lbt sThe distal extremity JfBcAf|the
5;%:&620\;‘\?;?nigr.eah.énﬁl&ﬁal 1-b9rias Yafer iveabved from tRectissakt Pe2 6f Stiwe |

c

157 shown in Fpﬁﬁiﬁn’i rFmal "8F“Pﬁ‘e°%§ﬁ§?ﬁ on% %gﬁ%gghagg&%é}?ar e
cylindrical asbol:revm520andam:e Hargeb ¥scvun| gonteinend 5% deepdaced: int the
ar ge Vacuum poreC98h 8 ainel 816694 166 skl 1hePiplid '¥5L { hfieSatbtal

vacuum cont al ner 156 evacuat e LN th smal | vacu
contai ner 156 EX¥&rE@ity &@uﬁfab@ée Siva: % Pﬁ?“%xiﬁf)l és hﬁf covered 'to
mililiteas, wpenhesratbethe atimploragspadds ©Fothe nédivmmapnt2dnerya83um As

contai ner 157 %%@’nb%é)ftﬁeSgié@?ieeiﬂ'&ni‘éyfQr73e>i@mé®merged30w§&in the

mlliliters. These evacuate

aces are accessi ed| eﬁﬁh ch
can penetrate FefdumapPe. dFhg %vmugngontam?gzi/s?r %¥1
seal the cont aither forefAngepoof ithe hand to cause the proxnnal extremity

172 to penetrate the diaphragm 172 to couple the evacuated
15 space to the flow passage in the needle means 171 to suck up
medium 192 to the flow passage into the needle means and to
carry with it the cell sample collected within the collection
chamber 176 and to bring the collected cells along with the
medium into the interior of the vacuum container 157. As
20 soon as the cell sample has been collected from the cell
collection chamber, the large vacuﬁm container 157 can be
released by the forefinger permitting the yieldable means 186
to urge the large vacuum container off .of the proximal
extremity 172 of the needle means to interrupt supplying of
25 a vacuum to the needle means 171.

The large vacuum bottle 157 containing the cell specimen
along with medium can then be removed from the sleeve 166 and
then shipped to a laboratory where the collected cells can be
evaluated. |

30 It can be seen from the foregoing that there has been
provided an aspiration needle apparatus that is very simple
in construction and can be readily used for collecting cell
samples. The cell sample collected in the collection chamber
of the needle means can be readily removed from the needle

35 means by use of a second vacuum container and sucking the
cell collection from the collection chamber by sweeping the



Figure 9, the bore 154 in the body 153 fornms a cylindrical 30 sl eeve 166

i nto_ which the_vacuum containers 156 _and 157 can be i nserted——mm—
Needl e neans 171 is carried by the body 153 of the adapter 152 and has
a proxi rnallt e?_trem'tydll72 ng ch3ext egds into the bore 154 that serves
as a penetrating needle and a 35 Istal extremty 173 ext | |

of the body W&/IMTch serves as an aspi rationyneedl e. W@%ﬁt Aty
col l ecti on chamber WO 96/ 32147

PCT/ US96/ 05191 -17 - - 14 - 176 is provided
as a part of the needle neans and is disposed bet ween the proxi mal_, and

di stal extrenicelds coilegtdon7pusi by the husecef 8 mediunm plsps aspisated
that the needljggeags Yadge vachfnf (deﬁﬂaﬁfera gbrg| Patracdshiphentsitd all e

material such as 5 st ai_nl ess_st egl o
present lﬁi’Qﬁﬁtt?ﬁ'yl F°Fsaﬂ?§¥%¥%bl e ml Eg%e%ﬁggggré\%\r%é v%“tpﬂﬁly he
di stal extrenia yneefleharith dheepeald ec@skﬁqfemrbrth?é‘éd-lnet@f a labqgnatorype

formed as o st iaed Qﬁ‘“ﬁ‘ﬁ??ﬁ *‘Efe”“‘“ B L e ey et
e al'so o e type hereinbefore
descri bed. 1”&"%3& gfore §‘éﬁgl?3‘?'e needl es, the needl es can be

enbedded vm thin that shoubddye Hprewiatedathat it his possibleaif sthere is

t herein
wi t h he & éﬂ%ﬁ’;e"g}iﬁg\g?ﬁ'on uI Eoﬁtaka&pﬁéﬁﬂ&ﬁé&d atsgmru c‘sastﬂgare

a er 15
the tapered cHARHB SoPEALNEE f.L‘B‘-? Per@"ﬁ‘i"@gl t’&%ﬁ?ﬁ‘?&’ﬁé’eﬂn ¢ "htg“m
coni cal epg ensfvrictlibhsC ahebeipbeforeddestiribedorbyexthe smadilt | end18ange ch

surrounds the ‘;aeéd oégn tn%Q- hag@gg‘ngﬁ it ma§°b9r191¥d§§1fm fdsajdeda

means for view ng
: single vacuum con a:mer because there is a possibility of air

being introduced into the vacuum container as the cells are

being collected from tissue of the patient. It can be seen
15 that a flow passage construction has been provided for the

collection of the cells so that cells will not become

entrapped in the needle means. - Also it can be seen that the

needle aspiration apparatus of the present invention is very

simple and inexpensive and greatly facilitates the collection
20 of cell samples free of contamination.

In connection with the embodiment of the apparatus of
the present invention shown in Figures 9-15, it has been
found that the use of one finger by the physician holding the
back end of the vacuum container to push it down into

25 engagement with the needle during the aspiration.process may
at times be awkward to the physician because that finger
cannot be utilized for holding and steadying the sleeve-like
adapter during aspiration, particularly when the needle is
disposed within the tumor and is being moved back and forth

30 to collect the cell sample. Thus there has been provided an
embodiment of the invention shown in Figures 16-20 which
includes an on-off mechanism in the adapter making it
possible to establish a vacuum merely by one movement of the
finger against the vacuum container and which maintains this

35 vacuum until it is desired to terminate the vacuum, after



collected within the cell collection chanber 176. Thus the 20 flow

passage in the distal _extremty 173, the cell callection___ chanher 176
and the fl ow passage 181 are in conmuni cation with the flow passage in.

the proximal extremty 172 and in conmmruni cation with the interior

t he sl eeve 166. Yi el dable means in the formof a foam rubber ﬁ S 186
i s provi ded MP9%347nin the bore 154 and has a bore 187 t herESH%® gh
whi ch the proximal extremty 172 of the needl e nmeans 171 extends.

It is generally preferable that the proxifel8rost extremty of t he
proxi mal extremty 172 of the needl e neans 171 protrude slightly above .
the proximal smifighe thet (iacuun deotilersan 3be appdn pressed tpnecause

appar at us showixdrminatyba Sfcaﬂebﬁ(ﬁﬁﬁﬂ Wi t h a nmedi um bottle or

cont ai ner 191 such shown ur iym . is
carried wthin theq.g'(?t PFBiraﬁb g'seedlle aé’é)a s?stf'l W@#h?é"%ﬁng ci'; q‘irgeos
t hreaded onto tife2fotaonsists 35 2 RIroayoe sEadnigssesteaphnegilecd2zarti ed

thereby gi g ng the typeChéfeinbdftteesErin€d. in which the aiMtPblestiénity
PCT/ US96/ 05191 erat i

and use of the AR FRSnIRERALE &, BhaKRRNed p°’s‘%¥bmﬁ‘?? naln—ﬁlgﬁpﬁs%of‘ﬁfnﬁggh
13 may now be taxba‘felm}td'eeem Bedencapsulated |wikhinriee hadysi2@iéa Foyineds ofipat he

adapt er 152 andupledtss materilt BHBh! a¥ 36 ULERAGEHAREpIEAE W 02 Ruleheypar ©
154 of the

eeve abl e 186 se preve he
proxi mal extr W“bff?reoﬁesfﬁgbeﬁee(ﬂl? q‘?%Xnés E‘?T’ ‘g%f{t% conlcal
penetrati @ t hechimyelyr 22 WhichThe phyvidednwitinid ctdperiofl) approximately

adapter 152 in pns hapd dit] déi A3 810 978, Nafl tGampber 12092/d:denkaae iheapP
which is to be ‘analyzed an ee s It

ancther conical ¢ amher 228 having a side wall extending at
'5.2° and a length of 0.200". The chamber 228 terminates at
the proximal extremity of the needle 222, The body 226 is
15 provided with a generally spherical or convex portion 231
surrounding the chamber 228 and serving as magnifying means
in the manner hereinbefore described to facilitate witnessing
the collection of cell samples as they enter into the chamber
228. The body 226 is provided with a cylindrical protrusion
20 232 extending distally from the spherical portion 231 and
adjoins a smaller diameter distally extending cylindrical
protrusion 233 which is adapted to frictionally receive a
protective sleeve 236 formed of a suitable material such as -
transparent plastic. The sleeve 236 has a length which is
25 longer than the length of the needle 222 to prevent
accidental engagement with the sharpened tip 223. The sleeve
236 is seated against the cylindrical protrusion 232 while
‘being frictionally retained by the cylindrical protrusion
233. A Luer-type fitting 238 is pro.vided on the proximal
30 extremity of the body 226 as for example a female Luer
fitting which is adapted to mate with a corresponding male
Luer fitting 241 of an adapter 242. The adapter 242 carries
a cylindrical open-ended sleeve 243 which is adapted to
receive a vacuum container 246 of the type hereinbefore
35 described. A second sharpened needle 251 of the type
hereinbefore described has its distal extremity mounted




10 position while the other hand is utilized to cause the distal
extremity 173 of the needle nmeans_1Zl.to penstrate the lunp ——wi-thin the
tissue. If desired, ultrasound can be utilized for aiding and | ocating
the lunp to be analyzed. As shown in Figure 15, the distal extremty

173 has been positioned 15 wthin a lunp 201 in tissue 202,
soon as the V@AMt renity 173 of the needl e means 17 PCRASo§51

properly positioned within the [unp 201, the forefinger 206 of the
hand hol di ng the adapter 152 can be «isegl 4 0 urge the small vacuum
contai ner 156 inwardly against 20 the force of the yieldable neans 186 to
cause the proxmll’l theckuernfittimp 243 penshruncand orpRH HNEENthe] Lugr

establ i sh . ETNg 63t £k Wirdh the ﬁueftmmr@wzmlgﬁ?amz tati%t #actwa Cal
assage I n e € _Nneans SO al, a vac m S | € [0) e a
P ttomty 173 ﬁ?p?slea' PRZRRRS, 1B EnR SaraHY 25 SHPPIn Gloninnt cas 408 wARE, O
171 is kept st &d#y chanbey BRysavdabhe flow pasksgd ivigdvirarthe meedlenhi2Ra.
-mai ntai ni ng th‘i.‘h‘éa‘iia':‘dﬂi'i?n‘a'idb&tQlet ofNghd heeé@féﬂﬁﬁqagﬁiar%%d&u Wieh a

forefinger cont| nuousl pr essure to . the smal u
cont ai ner 156. ?e“ed Ha o?%t &g yFcsam eontainers %n‘éf gp? type
possi bl e for 3hereimbefioyei cdesctibegintias pans eheldsed ale\mdumd y spage

o SR e St el e

sanpl e has been C ecte e as tal ned
col | ection of 861 adpptedcte dre Ranekr <¥r the neﬁ'ébet?ﬁ"bugh
t he magni fagi ng buI in:SLhcéHrdance witth sthe aresermtdeipwértioni,] aanmaneoffs

been col | €Ct edngonanibd? \AHGHUH" LELSInaYP e bd P dd 1% NEAYLE - ARANA sbick ek

WO 96/ 32147 ) )
- 16 - mechanism 261 is provided within the adapter 242 for

controlling movement seguentially from a first depressed,
forwardmost or "Yon" ©position and a second released,

15 rearwardmost or "off" pcsition. The on-off mechanism 261
consists of a circular disk 262 which is slidably mounted for
axial movement within the cylindrical recess 263 provided in
the sleeve 243. The circular disk 262 is guided during its
travel within the cylindrical recess 263 by a depending leg

20 264 formed integral therewith that extends at right angles to
the plane of the circular disk 262 and is offset from the
center so that it can travel in an elongate recess 266
provided in the wall of the sleeve 243 formed in the
cylindrical recess 263. The cylindrical disk 262 is provided

25 with a hole 268 through which the needle 251 can extend. The
cylindrical disk 262 is also provided with an axially
extending boss 269 frictionally retained in the hole 268
through which a hole 270 extends. The needle 251 can freely
travel through the hole 270.

30 The cylindrical recess 263 terminates at the bottom wall
271 which extends at right angles to the wall forming the
cylindrical recess 263 and has formed integral therewith an
axially extending protrusion 272 centrally disposed thereon
and which is provided with a bore 273 through which the

35 needle. 251 extends. The protrusion or boss 272 is axially
aligned with the boss 269 and serves for retaining opposite




term nated by the forefinger releasing the small container 156

permtting the yieldable means 186 tg urge the_smmll —Macuum contai-ner
156 axially away fromthe proximal extrenmity 172 of the needl e neans
171. The distal extremty 173 of the 5 needl e neans 171 is then renoved

fromthe tissue 202 of the patient. The small vacuum contai ner %
renoved fromw@e6s2147 bore 154 and the | arge vacuum cont ai ner PGEYS60 ﬂ?aced
in the bore 154 of the sleeve 166 as shown in Figure 15. The di stal
extremty 173 of the needle nmeans 171 is <4 e <<overed to 10 penetrate the
di aphragm 194 of the nmedi um container 191. As soon as the distal
extremty 173 iendsubfeyjeldabisispring meansmini the 150rm (9fc 8 heddcpdcaodd

container 157 ihg @r'l%s%ﬁ‘itbﬁerves EBey&Q&QEbmﬁeﬁrqé the AisK tezconse

t he proxi mal ex emt ate t m, 1./ u
t he evacuat ed Pﬂ're%REan’Byt“iﬂ“fl B&&ﬁﬂew? tﬁ? °nié€1r§§’%f%% ? 16
suck up miﬂisjsufﬁicllent rsatn‘dngmpsgsagetlwnen ttlhs viecwun meﬁxdzﬂé

S04, T T 0 g 5Lt g
i e s al ong w
interior of thé"gixﬂécﬁﬂﬁ%n?%? n@ sk 526 2A§°Zd“°"%o%'ﬁ€%&°’t%q‘§'elﬁ° sgﬁﬂ? R"E?\S

been col | ect ed Haelde 261Cabl longer cpénettates diheniddaphrhgm| 26§e vacuum
contai ner 157 can bey, oee iﬁg§ﬁ‘5&? e nbahe! 360 ¥orhy Ul phFECs the on-

yi el dabl e neans 186 arge vacuum cont ai ney
pr oxi mal O&f e‘ﬁ??‘}ﬂ‘ﬁﬁ“ o? %he r"r'@@dl R stateh rf?"er?ﬁb?nguﬂﬁﬂﬁ ngséf
25 a vaqum tfaKde ﬂh&eﬂbfmr@ﬁmﬁ gtédved pattern 2H2cektepdingctiumugit the

157 contal il g { Ml RT65 Bl eace AONE W aERGhH TG *fleg DAY RohridGRY o

fromthe sleeve™ en on _ ere
col l ected cel | sbscathe.)edxsk 262/ d%h’eﬁj gxszpved Pattletr"ce?ﬁzbéss@éﬁaﬁfe&nbﬁ’hé
f oregoi ng that H@é—qmas ﬂesﬂaped spE@rydasendieraspe 4 ahaoﬁmge&ﬂ'lee Degarsisus

Co et . Lo 1 Shbsssns S Ui b1 R 2 B AU, U85 0 g
chanber 15 ofzaheextngqmahgtmﬁimbly éé’dFF?hFeMﬁPe%FﬁhGﬁPFH Ehe | ko935

means by use of gy sggogd mtsnd‘z%t:almtj idh StR&i 0ggt 286 and qeiéldably

col lection fromt hegecé) lflheeCtglr%%v%ga E‘Ee |¥ fw ep'A%ftIignal yieldable means

' is provided in the form of a leaf spring 291 formed of a

suitable material such as tempered steel. The leaf

20 spring 291 has one portion 291a which is seated on the boss

272 and another end 291b which is inclined outwardly towards

the wall forming the cylindrical recess 263 and into

engagement with the leg 286 to apply an additional yieldable

spring force to maintain the leg 287 in engagement with the

25 grooved pattern 282. '

The grooved pattern 282 engaged by the leg 287 of the
spring member 284 as shown in Figure 18 is in a position in
which the disk 262 is in its outermost position with the
vacuum container 246 disengaged from the needle 251. The

30 configuration of the grooved pattern 282 can be best
explained in conj'unction with movement of the circular
disk 262 relative to the leg 287 of the spring member 284.
In the position of the leg 287 shown in Figure 18, the leg
287 is disposed in the lowermost extremity of an inclined

35 groove 296 to serve as stop means which prevents the disk 262
from being urged outwardly through the cylindrical recess
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-17 - cell callection out by the yse of _a nediumalso aspirated
into a |l arge vacuum container for later shipnent to a | aborat ory for
anal ysis. This elimnates the need to supply a needle with the cell
collection therein to a |laboratory. 5 It also elimnates the need for a
doubl e | umenWB96@2M7 of t he type hereinbefore described. PCT/USI6/OSIN |
shoul d be appreciated that it is possible if there is a | arge enough
vacuum cont ai ner available to utilize a sirgle vacuum cont ai ner for

perform ng the aspiration and collection 10 functi ons herei nbefore
descri bed by thevemd| |a aprefetgrmined \dishancasont ai Aer stheoddsks 262 i be

undeSIbrflblte t]?déﬁf‘eé’sed biﬁwagh@i,vagmarcomt;né?erf&eaaus&fth;eh% | Svdcuun
ossi bi l'i of aiy ejn roduc Q vacu ne

2eH s are d PREAN 1 1480t g’ﬁ‘efgﬁ?r?‘(?‘gﬁfg&cﬁr ngpﬁ?’r"é ?&QT %bgniﬁ %%Ie]
15 that a flcamspessihe cbegt 287t i bm [fadliowvenapd omoved $bdewdps in the

col | ecti ong of %fé’ufé’}i? aﬁtahalinge J..-ao%I Ize%ota:t@%aee vert$Bhi8PPaG: idn t he

needl e neans. can seen [ hat n | e aspir,ation apparatus
of the present3d 9%9%n9F§°VEry297 3 §Pﬁpl‘éh’aﬁm ‘iﬁe Yn%gvé”é‘t‘?d ﬁ?g
facilitates thadjoihiboegi amg®arlyfextsndisgydmove maaf cl(m’tmmtat)nthe

I comnecti on ghis}bfo AT HIBABPATIUS Ofos, tndlP 16 caoBt

i nvention sho een ound that. the use. ofF one
finger by the %ﬂ?s’i’%ﬁ’%ﬁﬁqﬁdﬁb«ﬁ Hg’°PNE 293 has & d8Rth f'"’til?é' +8cOGRALBR: thar,
to push iiodowehéngpodbe 2FNgagwhent the t Sohteinaredies dis i hglédsed Shy M the on

process my  pand! Eh@esﬁ;%% g"“‘é"ﬁé d»f{‘g%é RNy i%feﬁﬁﬁsﬁh‘eh%{ﬁd 5?4”
cannot be utilized’ for an ylng t he Sl eeve-
during aspirat FaRripdr theyrhy pufvardlye eresing | the leg) 3p3sde V\F%'h?‘hlt he
tunor and i s bgiagwapy ctbwirdds ahé tehtBr of the grooved pattern 282 until
it comes into engagement with another groove 301 extending at
15 an angle as for example approximately 90° with the groove
298. Since the gfoove 301 has a depth which is greater than
the groove 298, there is a step 302 in the transition from
groove 298 to groove 301 over which the leg 287 travels.
During this movement of the disk 282 under the urging of
20 the container 246, the needle 251 penetrates the membrane or
diaphragm 256 of the vacuum container 246 to supply a vacuum
to the needle 251 as hereinafter described. Let it be
assumed that it is now desired to terminate this vacuun.
Upon depression of the container 246 by the hand which causes
25 movement of the disk 262 with the depending leg 264 inwardly
of the cylindrical recess 263, the leg 287 will travel up the
groove 301. It will not travel up the groove 298 because it
has dropped over the step 302. The leg 287 moves sidewise
into a groove 303. In movement Of the leg 287 from the
30 groove 301 to the groove 303, another step 304 occurs because
the groove 303 has a depth . greater than the groove 301
preventing the leg 287 from returning in groove 301. As the
container 246 is released, the coil spring 276 will urge the
disk 262 outwardly and axially in the cylindrical recess 263
35 causing the leg 287 to travel downwardly along the groove 303
and thence into an adjoining angularly extending groove 306



30 to collect the cell sanple. Thus there has been provided an

enbodi nent _of the invention shown in_Eigures 16-20 which I ncl udes_an
on-of f mechanismin the adapter naking it possi ble to establish a
vacuum nerely by one novenent of the finger against the vacuum

cont ai ner and which maintains this 35 vacuumuntil it is desired to
term nate theVOAOBUM after WD 96/ 32147 PCTIUS36/05191
PCT/ US96/ 05191 - 18 - whi ch t he
vacuum bottle can be again pressed to cause® - term nation of the
vacuum The aspiration need|l e apparatus 221 shown in Figures

16-20 consi st s utid okt gaggdnsiaamesesinke cengpgenpnt o withs the adhieining
her ei nbef ore degeoveedobld Wi Gliodiify drdmalkhexgtesvé Y306 to ithd Griobeel 2061 Of

a shar pened point 223 apd t ps.oxi nal exLreniiys K I d
wi t'hin a body fﬁ’@t?‘g%n?gegf 9‘2’ s eng%u[né:ﬁr 3%%&%#&%&2#15’31 z’%t%?ﬁ%gpg#%nt
pl astic of thegrpove 296 has & deptbr vhiiekcis [neaterethanythe depth @fdthet h
a conical 0 gilevae e PrevenRinyg €8d Vid 282 EaeR!tdvelitiPxiprehel
1.7[err] and a len th§§f820h375'(§.% Theii c.ﬁan-b r'62627 éé]t‘eﬁ?sti ": > an thgr
coni cal chanbe@¥22¥en396Khen the S8H al&ﬁre%& n§ng; the disk %[G%r Ia]reaﬁgagn

| engt h of 0.20@epressedhanber 228 termnates at - the proximal extremty
et it T oy okt el
TN Tying neaSELeEn is oRE HhARCPRRL BRFBETS, aneAiaden O SERVELAPE
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232 extendi ng y fromthe spherjc ortion and adjoins_a
smal | er di anet &ushed H9 \its(A8RESRFSS)| ifpFMargmost or “on" position, the

needle 251 will penetrate the diaphragm 256 of the vacuunm

container 246 and be exposed to the subambient or wvacuum

15 pressure within the vacuum container 246 and retained therein

when the leg 287 is disposed in the upper apex of the grooved

pattern formed by the junction of the grooves: 298 and 301.

The next time that the vacuum container 246 and the disk 262

_ are depressed, the leg 287 moves out of the upper apex and is

+ 20 .released permitting the coil spring 276 to yieldably urge the

disk 262 and the container 246 disposed within the sleeve 236

to be moved into a released, rearwardmost or "off" position

so that the needle 251 no longer penetrates the diaphragm 256

and is free of the diaphraqm 256 thereby terminating the

25 application of a subambient or vacuum condition applied to

the needle 251. The leg 287 thereafter moves into the lower

apex of the grooved pattern 282 formed by the junction of

grooves 306 and 296. Because the on-off mechanism

hereinbefore described emits an audible sound during

30 movements between the two apices of the on-off mechanism, it
can be characterized as a click-on click—-off mechanism.

Operation and use of the apparatus shown in Figures 16-

20 may now be briefly described as follows. In general the

operation and use of the apparatus is very similar to that

35 hereinbefore described with the previocus embodiments with the

exception that the on-off mechanism 261 makes it unnecessary



protrusion 233 which is adapted to frictionally receive a protective
sl.eeve 236 farmed of a suitable material-such -as " transparept—plastic.
The sl eeve 236 has a length which is 25 | onger than the length of

the needle 222 to prevent acci dental engagenent with the sharpened
tip 223. The_sl eeve 236 is-seated against the cylindric?byﬁggiﬁgﬁion
232 while WOMSHIY frictionally retained by the cylindrica I'on

233. A Luer-type fitting 238 is provided on the proximl 30 extremty of
the body 226 as for exanple a female Luer- 23 =fitting which is adapted to
mate with a correspondi ng nal e Luer fitting 241 of an, adapter 24%. The
adapt er 242 catpj gentinue ;to \holdithesVaghen. eAREYLRIRAAS Srring the; time

adapted to thecaspitativac proceauraei ier takingl pglacel.ypeTher aeadré o222 35
descri bed. A o] peped d . t e s herel re
descri bed has ?ggi Q{i%ﬂ%%(]trg?ﬁ tégi?eremh%?gcgigh% gﬁe%o 696‘7%2%&%@%8
PCT/ US96/ 05191 through the skin and passed into thegtumor. AgfpaAntAs iter
fL itti ][l_gt t2_45 as 32?01&83:@%%__ Sadmtgathﬂx&??ed]ie 2bit haegeﬁpeﬁémttnw«:gmthSI
uer | I Ngs n ar.e nate e W Passa I N e

ol commun: oA SRS st tael ket ion, AEp LRI SE e CellK ARR ke
the needl e 222tugor Pad jheoxommencedr byi sppplying subambiest prepsuvedtd
with a shahaep@ddieP 2322 py Hapreadsinyg tnR! ¥atlim?¢enehih8f BABCWith

Subanbi ont pr eoB6r EABAT PIDEE AT (A cOrILng oF o\ PUBRAbE cPABLRPEAtES he
penet r at ed0by tflorcreofl &hR5Bpritg 276 inte dbheodepressed;h forvapdwosht or
i nvention, an egnef positiofiteBaphase theCRedhie ¥8p B62Cb! pdndtrhtekthB
click-off diaphragm 256 of the container 246 to supply the subambient
condition within the container 246 to the needle 251 which
causes it to be supplied to the adjoining conical chambers
15 227 and 228 and thence to the needle 222. As soon as the
circular disk 262 has reached its innermost position in the
cylindrical recess 263, the vacuum container 246 can be
released by the hand and the latching or detent mechanism 281
' serves to retain the vacuum container 246 in a first or “on®
20 position. In order to aid in the aspiration of cells, the
needle 222 can be progressively moved back and forth within
the tumor until aspirated cells can be seen in the tapered
chamber 228 through the spherical lens 231. As explained in
co~pending application Serial No. 08/421,064 filed April 23,
25 1995, the collection of such cell samples can be enhanced by
imparting vibratory motion to the needle 222
electromechanically. By providing the detent or latching
mechanism 281, the physician may remove his finger from the
container 246 and utilize that finger in conjunction with the
30 hand to carry out the desired movements of the adapter 242
and the needle 222 carried thereby to enhance the cell
collection. |
As soon as the physician determines that sufficient
collection of cells has been obtained by observation through
35 the spherical portion 231 serving as a lens, aspiration can
be terminated by utilizing a finger of the hand and



mechani sm 261 is provided within the adapter 242 for control ling

novenent sequentially froma first depressed, ___ _forwardomst or "on"
position and a second rel eased, 15 rearwar dnost or "off" position. The

on-of f mechani sm 261 consists of a circular disk 262 which is slidably
nmount ed for axi al movenent within the cylindrical recess_263 provided
in the sMR9B2MI3. The circular disk 262 is guided duri ngEVP 191
travel within the cylindrical recess 263 by a depending |eg 20 264 forned
integral therewith that extends at right angkes to t he plane of the
circular disk 262 and is offset fromthe center so that it can travel

in an el ongate fepressimgp the Vaﬁ“@@i geatainen 2 dflagadnstnghe| feyee 0oF the
for m%'g idnzli3 he c?%lcygii 26 . remesst:aﬁaesmﬁecw g i ;allmdvako%%% StheTh
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%tendls ghs nleeél 8 %éieaaadf rﬁéhi‘wardmctnétj[f ﬁdﬁl)"éﬂ"o Ushs {10l With 3he
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extends at right® ﬂngsgslf ?ﬂ‘ééalvaﬁ rﬁrr?é’vfh tﬂ@?#?nﬁ??céi ])F\A%e{sirﬁw
and has forned thecpeléasébpmsitiican As thisals waswrnisiongtheoneedlen?r?2
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- 20 - ends of gyl eh dpbl Or SN I dTRARS2 Rah@nbAT BeOlefiofEa’ £2m CEid
patient and the cell sample collected can be treated in the
manner hereinbefore described. For example, it can be

collected in the same or a different vacuum container 246 as
15 hereinbefore described by placing the aspiration needle below
the surface of a medium in another bottle. The vacuum
container 246 can then be depressed with a finger of the hand
to reestablish the subambient pressure or vacuum condition to
cause a medium in the bottle to be sucked up with the cell
20 specimen collected in the chambers 227 and 228. As soon as
sufficient medium has been brought through the needle 222 to
flush the cells collected into the vacuum container, the
subambient pressure can be terminated by again depressing the
vacuum container 246 against the force of the spring 276 to
25 release the leg 287 of the spring 284 from the upper apex of
the grooved pattern 282 and permitting the spring to return
to the inner apex of the grooved pattern 282 and removing the
needle 251 from the diaphragm 256. The vacuum container
containing the cell sample and the medium can then be sent to
30 the laboratory for analysis.

From the foregoing it can be seen that the detent or
latching mechanism 281 provided makes it possible for the
physician using the apparatus to release the vacuum container
246 after each operation, greatly aiding the physician in the

35 handling of the adapter 242 and the needle 222 carried
thereby to carry out the cell collection procedures.



spring 276 that serves to yieldably urge the disk 262 in a direction
avay from thebottgmval | 271, The-—toilaSoidridgm—is has sufficient
strength so that when the vacuum cont ai ner 246 5 is rel eased by the hand
depressing it, the coil spring 276 wi |l cause the disk 262 to nove
sufficientl 0 that the needl e 251 no | onger penetrates_ihe diaphragm
~ 256. y WO%F2s | atch or detent neans 281 forns a partp%{’sﬁwgﬁﬁ-

of f mechanism 261. The on-off latch or detent neans 281 10 takes the
formof a grooved pattern 282 extendi ng thRdugh the i nwardly facing

surface 283 of the de endi n 64 carrled y the disk 262. This
greoved pattern 28F% %é?‘%)? t cany be |§&§'Lt§’r?§p&!‘%ﬁﬂ iNA® RaaRer

284 havi ng oneprevidddd an essbnﬁﬂemw taitio-aspirating vapparausindiizsi ng

th th I 7 n r I e t
The Leg 0 Rluddl/ £7RERELONERPICA aBlind B Sfmlte oA .
engages the gr’b’eﬁbdﬂﬁaFPBPﬁa‘Z@ °ﬂAd’<!§et psREENY| iaﬂlmlémré&nés Possil?,le to
provi ded isn t heiduwhzed aasbeaﬁmsmwgiﬁ%s fseiiRd cofl1acted iﬁutﬁélbirfamber

mat erial  suc e | eaf 20 ng 291.has, 0
portion 29la %aﬁelsg@g 3’ Ltt e’i)vosasei’ toﬁa?lﬁﬁ th%f Jfgifd'

whi ch is incli¢Rk oapwaimr}smmedgneen ohtiaingd. fThei ep-ofs MGMJ;SMI
recess 263 anchdl¥® it easyN@a0eBRAL1YER) HdEntLIn 2B WreaARPRY vaBuaddi ti onal

yi el dabl e spri 0 maintajn %41 7_in _engagenent, with the
25  grooved patter#gfé'?“(ig be aBpre GH %t M%Pﬁ?ﬁeﬂg PRREREE (RA1 he
| eg 287 0 t hebe utildgednforeedblectSingnceddswather Rihan ¢uidri celhsa For

position in exanfie&h E8f141 Hanlbge | %oﬂﬂebﬁédowrmi Pi)s"‘ﬁt hObaddiidehe
vacuum cont ai ner.. 246 di S,Fggyggd fromthe need

51.
confi guration refensnee a pancereRs Aen Aig"&r? g eﬁE%’Phshedexm%ed
i n conjuncti ontonger meediiest ark ttdlirzedyl sarious tiypés AP tidsie \oar de he

leg 287 of theageiy¥a nﬁg{gﬁiRZ%e pody! N Qefgﬁ5|%*%ﬁ Etlﬂ Leg ]k shown

in Fi gure]:é8 the Ie 'S dispose nmost e tFemt df an
i nclined 96“"( StgﬁFv%r%én 1 theaRed¥hi cAl Ear'éb%'ﬁt%st’?&q"dtrﬁ@ 262
from bei ng urgmj 20 Utomayed! ymeelAteugh the cylindrical recess

The use of the on-off mechanism in the adapter makes it
easier for the adapter and the needle carried thereby to be
operated by one hand with a single finger being periodically

20 utilized to actuate the manual on-off mechanism to supply
subambient pressure to the needle or alternatively to break
the supply of a subambient pressure to the needle. With this
on-off mechanism, the apparatus is more user friendly and
makes it possible to obtain larger numbers of cells in the

25 cell samples and to improve the quality of cells in the cell
samples. This is made possible because there is no
entrapping of the cell specimen in the hub of the needle.
The specimen can be readily visualized during the aspiration
procedure. The interior of the needle is smooth with no

30 sharp edges, thereby minimizing trauma to the cells as they
are collected.
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- 21 - beyond _a p[gdeterm ned__distance. __As the_disk 262_is
depressed inwardly under the force of the vacuum cont ai ner 246,
the grooved pattern 282 carried by the |eg 264 causes the leg 287 to
foll ow and nove sideways in the 5 angul arly extendi ng groove 296 and
move verti cal YW 9632HA adj oi ni ng groove 297 after which RCTHSIESIPL; o
anot her adj oi ni ng angul arly extendi ng groove 298. However, at - the
transition between the groove 297 and 298, 2&ée+e is a step 299 because
the groove 298 has a depth which is greater than 10 the groove 297. \Wen
t he. cont ai ner ZEAIM8 r el eased by the hand, the spring 276 urges the

di sk 262 and the | eg 264 carried thereby outwardly causing the | eg 287

to travel si deways toward cent of the 00 ter 282 til
it comes into engagérent AR Fﬁpiﬁﬁg Bgf‘ﬁng gggi “gaﬁ’eisrgl e
as for exanpl e spypled fxtox tissuer ppmpm.amgeagvm contaaig&r Savingt an

groove 301 dlas gnh&epidy Wa@ﬁa't%d%ﬁé&éreizbéﬁated té@ SN ngéé"sﬂﬁe' S
a step 302 in the_transition from roove 301 over which

0
The | bg 267 {1 oA csealed BY a' BEperEabhe cakBUBRERR. ofing RASBESK BAYINHAS
t he urgi ng of afbcesmadapnealmrrab@ﬁ,vet baideeaihan? chntaiakrat #sed e means

e O ey AR RE R PRI BuBein ey PR

vacuum erelnafter .
assumed that it2% #MaRPAEaLien reedly HongPilent stheyGald sample jpf having
depressi onof tdeprexinalerexfenitt hdlbﬁﬁﬁed\lhli@h saideretiess NANE "HEingf

the disk 262 w I I
recess 263, theé%ég%$%pw§ Pﬂgte rgggg\qu& Véﬁ{hq:la)é'mr 85 tgéoﬁggﬁw é%‘{%fi}%
travel up the g?@o?@“&b@ BBEaGQ’éCPFted sPH&? d?%p% flev paEsagepofotherhe
| eg 287 noves shéedie Gneans wtmppxy WVsubdhbient prEvgureNttdftHehailsam1?287

ot he 200 b ol SN b, $505es pabniRlaoait BF v =

15 the adapter ncluding a member mounted in the recess for
axial movement in the recess and engaged by the wvacuum
container, yieldable means disposed within the recess and
engaging said member and yieldably urging said member and the
vacuum container in a direction out of the recess, detent

20 means secured to said member for sequentially retaining said
member in a first forwardmost position and a second
rearwardmost position whereby in the first forwardmost
position the needle means penetrates the diaphragm to supply
a subambient pressure to the needle means and in the second

25  rearwardmost position the needle means is free of the
diaphragm so that subambient pressure is no longer supplied
to the needle means. '

2. Apparatus as in Claim 1 wherein said needle means
30 includes a collection chamber disposed between the proximal
and distal extremities of the needle means.

3. Apparetus as in Claim 2 together with magnification
means carried by the needle means for magnifying the interior
35 of the collection chamber.
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preventing the leg 287 fromreturning in groove 301. As the cont ai ner
246 s rel eased, the coil spring 276wkl urge the di sk 262 qutwardly

and axially in the cylindrical recess 263 35 causing the leg 287 to

travel downwardly al ong the groove 303 and thence into an adjoining
angul arly extendi ng groove 306 WO 96/ 32147

PCT/ US96/ 051 3M0 96/32147 - 22 - POHPP6/5191 3940 n
conmes into engagenent with the adjoining groove 296. In noving from
the groove 306 to the groove 296 anet kgr -step 307 is encountered at
that junction because the groove 296 has a depth which is greater than

the depth of the 5 4. gr APpRI3GAEIS tdmisipr Glahmi 1g tagether 2sith rpheldahde | ng
up the Or ReXRs ?&)&p&@a WiehsANtRe wce%@aaastéaetduﬁk e%@%g%ﬁebﬁgﬁié‘

depressed. m t he fore Joll i.t ca see t he 9ro0 ed
pattern is one"?ﬁ‘é‘ﬂmcﬁﬂ &ﬂ’eelcﬁqarb@g g g pipy % v(?f’“fb‘ h% P
287 through theutraa:e mmeimhﬁ)witﬁie o precxipaflt exiremity 262 thesneedle i ng

that when § HEgHEM container 246 is pushed to its depressed,
forwardrmst or on" position, the - needle 251 will penetrate the
di aphragm 256 of the vacuum contai ner 246 and be exposed to the

subanbi ent or vacuusn 15Appﬂfmslr8$V\iﬁhCDaiﬂieIVﬁhdﬁeiﬂosaM n@etért nesns

brooved. | pifiptuaes Uil “%“%%Z%%%ﬁéi Mlé’&ifs%@r ﬁeéfaﬁf the
The next tine 9ﬁa?ve¢1ep%mnnmaaﬁ &y xhe gigk tnegdr'b&reelz sa d gPEing
depr essediot hembfifer Had iy §orddilon0thefaod ppddpted o kats il saideyrasesd

permtting t he Q{:Lrﬁ d&l’I&lglhggl'?? Loy '@Jﬁﬁt}% gérlgﬁlwemgvemegﬁsbeeﬁgeﬁn&é he

cont ai ner 246 § I Spose he sl
rel eased, rear%ﬂﬁdlﬂ?stﬂ!ﬁ springpyembpsn and the grooved pattern as the

member is moved in the recess.

15 6. Apparatus as in Claim 1 wherein said grooved pattern
is in the form of a one-way maze permitting movement of the
leg of the spring member in only one direction in the maze.

7. An adapter for use with an aspiration needle and a

20 vacuum container for supplying subambient pressure to the
aspiration needle from the vacuum container, the vacuum
container having an evacuated space therein evacuated to a
subambient pressure and a puncturable diaphragm providing
access to the evacuated space comprising a body having a

25 cylindrical open-ended recess therein adapted to receive the
vacuum container, a needle mounted in the body and extending

into the recess axially thereof, a member slidably mounted in

the recess and adapted to be engaged by the vacuum container,
means disposed within the recess and yieldably urging the

30 member in a direction out of the recess and detent means
connected between the member and the body for terminating
movement between first and second positions and for retaining

said member sequentially in said first and second positions

and in the first position permitting the vacuum container to

35 engage the member and permitting movement of the diaphragm of
the vacuum container onto the needle as the member is moved

_—
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so that the needle 251 no | onger penetrates the di aphragm 256 and is
free of the diaphragm 256 thereby terminating the 25  application-of—a—
subanbi ent or vacuum condition applied to t he needl e 251. The | eg 287
thereafter noves into the | ower apex of the grooved pattern 282 forned
by the junction of grooves 306 and 296. Because -of f
mechani sm  WOMEMInbef ore descri bed emits an audible soundl;%ﬁwggﬁﬂ%
novenent s between the two apices of the on-off mechanism it can be
characterized as a click-on click-off nmech28 sm Operation and
use of the apparatus shown in Figures 16- 20 may now be briefl
described as f bl the. seepondrpeaition from aFdrst; @ﬁ’séﬁépﬂsénefuﬂﬂéegfter
appar at us |5 vahy sefubAte! Oupbit dBpresgien nbef or ehdesvachen vebittdiver
%E\élso:]f ﬁnngglggeggﬁgtx\nn& htltnl:1 emembezi/\%xr% /I%I Oglftcr&%tm tc%?\tgﬁhg{'f eﬂagaﬁ% %@61
PCT/ US96/ 05191 same to be moved to the second positigpn with thegneedlie Rutto

hol d the Vgcuuwcgﬂ%%gﬁén@%mrﬂw 5ila?h&-'bqﬁ, the aspiration procedure
is taking place. The needle 222 after renoval of the protective
sl eeve 236 is inserted. t hrough the skin and passed into the tunor. As.

soon as it 5 has been o erdupted aaa;ntmmadtegggnenasi@nm sddihionakor
in the appropr?%gg-lboqﬁ; Ay 2SRinadbefRdaOfaidfticebherénDby  BAd a nhtiRg

can be commenc .suppl yiI'ng subanbj ent pressyre to .. the edl.e 222 b
depr essi ng_t he SPRPd&RBc SRTHITSY e thet 1P °xmagnee’ftﬁfd‘§'rtydf ?ﬁggh&ﬂﬂpéﬁﬁ d
urging it lonwariticluddagnatcéuiel iy adhpted ©é nake syithnghe 7éouplking o the
depressed, fOr yif{E33hall needye China PEY [pPlkd OthiaUsidilta ohddl feddie 28R 0
penetrate the I aphragm 256 of the contalner 246 to s%pl t he
subanbi ent communication with the needle in the adapter er\éby when a
subambient condition is applied to the needle in the adapter
a subambient condition is also supplied to the additional

15 needle.

9. A method for withdrawing aspirate from tissue in a
body by the use of an aspiration needle and a vacuum
container having an evacuated space therein evacuated to a

20 subambient pressure accessible through a puncturable
diaphragm, the aspiration needle having a needle and a
collection chamber and a tubular member having a sharpened
distal extremity and a flow passage extending from the distal
extremity into the collection chamber and an adapter having

25 a cylindrical recess therein adapted to receive the vacuum
container, a member slidably disposed within the recess of
the adapter and engaged by the vacuum container, Yieldable
means carried by the adapter and yieldably urging the member
in a direction out of the recess in the adaptér, detent means

30 connected between the member and the body of the adapter for
limiting movement of the member between a first position and
a second position and for retaining said member in either of
said first and second positions, a needle carried by the body
of the adapter and extending inwardly into the recess and

35 through said member and having a sharpened proximal extremity
and a distal extremity, the adapter having a coupling through

I
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condition within the container 246 to the needl e 251 mhlch causes it

to be supplied_to the adjoining conical.charbers—15 227 and—228—ahe—

thence to the needle 222. As soon as the circul ar disk 262 has
reached its innernost position in the cylindrical recess 263, the

vacuum cont ai ner 246 can be rel eased by the hand and t g or
~det ent mechdNP263216% serves to retain the vacuum cont a%@%‘ﬁn

first or "on" 20 position. In order to aid in the aspiration of ceIIs,
t he needl e 222 can be progressivel y~ra®ved back and forth within
the tunor until aspirated cells can be seen in the tapered chanher 228

through the sphdchcihe| distadiexprenity Hfdhe needle Gﬁ¢ﬁ@ﬁ&|ﬁ@raBﬁFPBHtlon
Serial No. 08/&14.2:3& €573 fddt&ii:ﬁ@r idf Zhe 2bspiddifon theedld Ienérasy ofhench

cell sanples ca ance

t he needl e “%22‘%1 PRt %c’r'r’eclﬁaﬁ Egﬁéérﬁbth\élr g\%gé%yi? he d aagﬁt&o

| at chi ng thec (subanhizat isespppiied aﬁOrrEEl'ler et'nm%r##%"ﬁ i pgedle s ofthehe
cont ai ner 246 m@%ﬁ&out idompe i6hAY fataeanih@ €Rnaj uaﬁbmﬂgvvoth thiee a¥piraltded to

carry out the desire enent l,e 222
carried thereff ﬁﬂgﬁ% &QFI°P the (é% q?f Rlaclngrghe 4%33QSQ1gn
the physi ci an reeddeni ins & hwmguf ffxpmnwhich golcelk i sampleceiss tms bBeen

obt ai ned by ohgAnwRiedn &@%Pé@éhrﬁ? thel bscﬁmeédrs&llm Eboﬂrgéjtr&_elin\é'nih&ras a

I
| ons. aspiTatl g Cal e, fatcecad He"Lpling' o 2alde® chid Heatl VIRHIA™

PCT/ US96/1@519%khe recess in the adapter to penetraté&4he dlaphnhmweﬁhthg t he
vacuum cont ai & é@#caﬂewﬁértw tthrtCE Sibdmiient pggglsgr&pié Ch B ed! oS

causes the Ie nove out recess n 0 nDv h
step 304 into edle ggyried by the adapter and to t{':e asp%ra 1ont €

needle to aspirate cells from the tumor, releasing the vacuum
container and using the hand to cause motion of the adapter

15 to move the aspiration needle into the tumor to enhance the
collection of cells from the tumor, observing the cells as
they are being collected and terminating the collection of
cells by utilizing a finger of the hand to depress the
container against the force of the spring means in the recess

20 to cause the detent means to permit the member to return to
its first position and causing movement of the diaphragm off
of the needle to terminate the supplying of a subambient
pressure to the aspiration needle.

25 10. A method as in Claim 9 for use with a wmedium
container further comprising the steps of introducing the
aspiration needle into the medium and then depressing the
vacuum container to urge the member inwardly in the recess to
céuse the needle in the recess to penetrate the diaphragm to

30 supply a subambient pressure to the aspiration needle so that
medium is collected from the medium container and carries
with it the collected . cells intec the vacuum container,
depressing the vacuum container after the collected cells
have been introduced into the vacuum container and permitting

35 the yieldable means to urge the vacuum container with the

LA A |



permtting the coil spring 276 to nove the nenber or disk 262 5 to a
rel eased, rearwardmpst_or "off" position in which the —leg 287 is

seated in the groove 296 to hold the disk 262 in t he rel eased
position., As this is occurring, the needle 251 is withdrawn fromthe
vacuum cont ai ner 246 and fromthe di aphragm 256 to break t he sqﬁgly of
a subanbi ent WA¥BIHZ to 10 the needl e 251 and thence to tHEH

The aspiration needle 222 can then be renpved fromthe patient and t he
cell sample collected can be treated in t®e30 - manner hereinbefore

descri bed. For exanple, it can be collected in the same or a

di fferent vacuuidaphiagm dhereona 9££50f kheenasdlerandcthereattery shisping
the aspiration eigedifcuiint @sntainekheosar i@serafordyy A dmailPsaBgot her bottle.
The vacuum contai ner 246 can then be depressed with a finger of the
hand to reestablish the subanbi ent pressure or vacuum condition to
cause a nediumin the bottle to be sucked up with the cell 20 speci nen
collected in the chanbers 227 and 228. As soon as sufficient medi um
has been brought through the needle 222 to flush the cells collected

i nto the vacuum-ceftarmer; the ~ .subanbi ent pressure can be termn nated
by again depressi n1container 246 agai nst the force of the
spring 276 to 25 ‘mﬂmim Il 287 of the spring 284 fromthe upper _
apex of . the 82 and pernmi.tting the spring to return
to the inner apex of the grooved pattern 282 and renoving the needl e
251 fromthe di aphragm 256. The vacuum cont ai ner containing the cel
sanpl e and the nedi um can then be sent to 30 the | aboratory for analysis.
Fromthe foregoing it can be seen that the detent or | at chi ng
mechani sm 281 provi ded nmakes it possible for the physi ci an using the
apparatus to rel ease the vacuum cont ai ner 246 after each operation,
greatly aiding the physician in the 35 handl i ng of the adapter 242 and

t he needl e 222 carrled thereby to carry out the cell collection

pr ocedur es. '




WD 96/ 32147 : PCT/ US96/ 05191

- 25 - _ LErom the foregoj | t here_has heen
provi ded an essentially auto-aspirating apparatus which i ncl udes a
sel f-cont ai ned vacuum or subanbi ent conditi on. Wth the apparatus of
the present invention it is possible to 5 visualize a specinen as it is
bei ng col | ec™%¥R47he chanber therefore making it ver yPEH¥ 9
ascertain when sufficient cel |l speci nens have been obt ai ned. The
on=of f mechani sm makes it easy &?Gestablish, mai ntain and break a

- vacuum It should be apprecliated that the prese@ apparatus can
10, be utili N or collecting cells othe \Nyan tunor cgkls.  For
exanpl e, cel an be coll ect M est abl i basel i ne ref erence
before a ca > ngedl es are
uti-li zed, VPN pus types of $d bsue can be |

for exanpl gs, liver,glgaypancreas and
that is reg is 8 pneedl e.
‘mechani smifs e adapter ng £ easger

needl e carr @creby to e i M operated b
bei ng perio

AWy 20 utilige® to actuate
suppl y bi ent pressu to the needfs
the supply Mubanbi ent pre§%uF3 to th

mechani sm The apparatus is nore user friends
to obtain |arger nunbers of cpdtS—h-the—2§ cel

the quality of cells in the cell sanplles. ]
because there is no appi ng of tlhe cel
t he needl e. The spg N\be readi 'y visual
aspiration procedg ¢ iBerior off the ne
sharp edges, thereby nn{w zi f quma t o tlhe cths 2
col | ected.
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- 26 - ~ CLAI M5 1. _An._aspiration needl e _appar atus—for—
colTecting cell sanples fromtissue conprising a vacuum cont ai ner

having an 5 encl osed evacuated space evacuat'ed to a subanbi ent pressure
and seal ed by a penetrabl e diaphragm an adapter having a
PEQP?ﬁéﬁﬁﬁy t he

adapted to rwQ8éd24%xai d vacuum cont ai ner, needl e neans

adapter and having a distal extremty serving as an aspiration needle
to collect the cell sanple and having 10 a proximal extremty disposed in
said recess and. being capabl e of penetrating the di aphragm of the
vacuum cont ai ner to couple the evacudféed space to the fl ow passage of
t he needl e neans to supply a subanbi ent pressure to the distal
extremty of the needl e neans, an on-off nechanismcarried by 15 the
adapter including a nmenber nounted in the recess for axi al nmovenent in
thé recess and engaged by the vacuum cont ai ner, vyieldable neans

di sposed- within the_recess engagi ng sai d nenber and yi el dably
urgi ng said nenber t cuum container in a direction out of the
recess, detent 20 ns seculfd] to said nenber for sequentially retaining
sai d menber—es n irst fo dnost position and a second

rear war dnost po ti ereby inAhe first forwardnost position the
needl e means penqLr fit the di aphpagm to supply a subanbi ent pressure
to the needl e neaN egqond 25 rearwardnost position the

needl e neans is fr t he di aph®gm so t hat pressurmi S
no | onger supplied tlo t he | e megps. .
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2. Apparatus as in Gaim1l wherein said needl e means 30 i ncl udes a

callection chanher_disposed between_the praxignl and di sta
extremties of the needl e neans. ' 3. Apparatus as in Caim?2

. together with magnification means carried by the needl e nmeans for
magni fying the interior 35 of the collection chanber. WO
96/ 32147 WO 96/32147 I PCT/ US96/ 05191 PCTUSI6NS191
- 27 - 4. Apparatus as in Caim1l together with yiel dable
means di sposed within the recess adapted to be engaged by the vacuum
contai ner for yieldably retaining the vacuum cont ai ner out of
engagenent with the proximal extremty ofy/the needle 5 nmeans.
5. Apparatus as in Claim1l wherein said detent neans i ncl udes a spring
menber having an inwardly facing | eg and gr ooved ttern carried by
t he, di sk and mhereb;f"‘u\spring 10 er has a porti taer eof adapt ed
to seat in said grffove pattern atd ans for g; €l ative
novenent between {jhe g of the sprj menber
as the menbe in the recesj. 15
Caim1l wherein s#id d pattern

<]
& s
!/ -
- [
o
\ ©
~ <
8 =
© O o ]
N .OQ m N
TS| a2 8=
[;q N O ey
BN | & [x,
\E nt
Q\E N ™
E"‘E olil & E
® ot N\ o
8 | 1S
N N 3
& N N8
~ N -
o
7 Q: =
‘ e




isin the formof a one-way nmaze permtting novenent of the | eg of the
spLing.aenber in-aonlygne.directionin-the nnze. 7 _An adapter
for use with an aspiration needle and a 20 vacuum cont ai ner for supplying
subanbi ent pressure to the aspiration needle fromthe vacuum

contai ner, the vacuum cont ai ner having an evacuated space_therein
evacuat ed t o WO%R2M4L \hanhi ent pressure and a puncturabl e di 9
provi di ng access to the evacuated space conprising a body having a 25
cylindrical open-ended recess therein adapted to receive the vacuum
container, a needle nmounted in the body and extendi ng into the recess
axially thereof, a nenber slidably nounted in the recess and adapted
to be engaged by the vacuum contai ner, /Breans di sposed within the
recess and yieldably urging the 30 menber in a direction out of the
recess and detent neans connected between the ngnber and the body for
term nating novenment between first and s@,‘,ond pasi ti ons and for

r et ai ni ng sai d nenber sequentially wn saiw first™wand second positions

and-in the first positionjpermtting the y cont ai engage
the nenber and permtting &Dverrent of t /AR guu
cont ai ner onto the needl s the neqper h 321

PCT/ US96/ 05191 y ) econd
position froma first fposilfi on and ¢ G b L i 3\ .
depression of the vacuum {¢nt ai ner gl € t < dxber axq tHe vsggum
-cont ai ner engagi ng the sane to be njiall i W t he
needl e out y E;q
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5 of engagenment with the di aphragm 8. An adapter as in Caim
7 logether with an-additional  _needle having a sharpened distal.
extremty and a mating coupling carried by the proxinmal extrenty,
sai d adapter 10 including a coupling adapted to mate with the coupling on
t he ~additional needle and to place the additional needle in
comuni cat i o'VMR14%e needl e in the adapter whereby when a PCTUSSHEWRL ent
condition is applied to the needle in the adapter a subanbi ent
condition is also supplied to the additional 15 needl e. 9. A
met hod for withdrawi ng aspirate fromtissue,jn a body by the use of an
aspjration needle and a yacuum cont ai P havi ng an evacuat ed space
therein evacuated to a 2 sulp@si ent pressure acgessibhe through a
puncturabl e di aphragm the¢ aspiration needle haking a heedle and a
coly ecti on chanber and—: enber having a sha eene%j 5%:tal
extremty and a fl Qw passage_extenthyng fromthe distal\\ extr'éemty into
t he col |l ecti on chanbg \Rdr ] cal recess

Fr—ard=en adapter having 25 a tyt
t herei n adapt ed 1:5% % he vacuum carfZ&ner] a\xenber slidably
e R bf t he adapter and ehgag
N neans carried by the adaptgr an

di sposed within py t he vacuum
N out of the recess in e adapter, detent

cont ai ner, vyi el dabl Ji el dably urging
t he nenber in g
t he nenber and the body c\hthe adapter for
O\ angl a second

means 30 connect eq
i d nenber in either of sald first and

limting novenent of
position and for retNi

second positio?§, \ t he body ﬁvapter and
ext endi ng i nwa ﬂ ir ecess and 35 t hr ough ffoer and havi ng
a shar pened proxinau] y and a distal expy t he adapter

havi ng a coupling t M
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-29 - whichthe distal extrenmitiy.af.the needle extends formating
with the coupling of the aspiration needl e whereby when a subanbi ent

. condition is supplied to the needle in the adapter t he subanbient is
supplied to jration needle, the 5 met hod conprisin { hing the
coupl ing of ‘{vﬂg‘@& ration needl e to the coupling of t%ﬁf%ﬂg

pl aci ng the aspiration needle in a tumor fromwhich a cell sanple is
to be col | ected, depressing the vacuffbcontai ner to urge the menber
agai nst the forcegof the springNp cause the needle within 10 t he recess
in_the adapter touReqgIZe 131% aphragm of the vacuum cont ai ner so
that a subanbi ent " e & supplied to the needl e carriedyby the
adapter and to the Y needl e to aspirate cel e fromethe t unor,
rekeasi ng the vacuy¥y onta&er and using the(@ynd ;---.——— &ti of
t he adapter 15 tro_Mme asplration needle in the tunmg 4/ & e

t he col | ecti& of cells fr t he tunor, observing t 9

they are being collected arff term nating the col |l ecfion oN

utilizing a finger of fRe hand to deprés t he

tl,J’r)nto its
Nof t he ne_edg

g o the aspir

JJuse with a nmdMi

permt the nmenber to r
of the di aphragm of f
subanbi ent pr
met hod as in C ai

25
cg]t ai ner

conprising the step Ngpi FAtion needle into the

medi um and t hen depres 4 Larner to unge t he Benber
inwardly in the recess Qi N the refgds toMenetrate
t he di aphragmto 30 e to thetN\agpeirati o edl e

so that medi umﬁs cont ai ner aag-darRid

o 1% A AAY;

oN / .

-

~ <+

N o ey

- > cY

FIG.20B

FIG.204




with it the collected cells into the vacuugwl qﬁ 4déﬂ're!5| ng the
vacuum container after the collected cells ve been intro

the vacuum contai ner and permtting 35 t he yi el dabl e nmeans to urge the
vacuum container with the ' WO 96/ 32147 :
PCT/ US96/ 05191 - 30 - di aphr ag8iB®Ar eon of f
of the needl e anﬁé&ereafter W&&&w&%@ ner t o@EME#bor at ory

for anal ysis.
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(S7) Abstract

This invention is an aspiration needle appamatus (221) for collecting cell samples from tissue comprising a vacuum container (246)
having an enclosed evacuated space evacuated to a sub-ambient pressure and sealed by a penetrable diaphragm (256). An adapter (242) is
provided having a recess (263) which is adapted to receive the vacuum container. A needle assembly (251) is carried by the adapter (242)
and has a distal extremity serving as an aspiration needle to collect the cell sample. The proximal extremity (252) of the needle assembly
is disposed in said recess and is capable of penetrating the diaphragm of the vacuum container to couple the evacuated space to the flow
passage of the needle assembly to supply a sub-ambient pressure to the distal extremity of the needle assembly. An on/off mechanism
{261) is carried by the adapter (242) and includes & member (262) engaged by the vacuum container and mounted in the recess (263) for
axial movement in the recess.




