;e3e' J' <B~6TJi +?4 August 2004 THORACENTESI S DEVI CE W TS HYPER- SENSI TI VE
DETECTI ON MECHANI SM BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a nedical device for performng
thoracentesis, and nore particularly to a 1o thoracentesis device which is
used for the renmoval of fluid fromthe pleural cavity. Mrgag bhhgal ly,
the present invention relates to a thoracentesis device having a :

hyper -sensitive dual spring detection nechanismthat greatly reduces the
possibility of lung puncture or 15 | aceration by the device during

t horacentesis. 2. Prior Art Thoracentesis involves the renoval or
evacuation of fl ig fromthe pleural cavity between the |ungs and the 20
chest wall of a #E FRRENTRD § REG SR ﬂ%%@ﬁﬁﬁWEIB?WrW?@N he
pleural cavity area. Evacuation of fhcgaksrapp the pleural cavity is a
necessary procedure in order to allow the lungs to expand properly and
pronote proper conval escence. During a prior art thoracentesis 25
procedure,s a user nakes an igxddRINDRUGHEt hRvEReSEyWal | and inserts a
cat heter or other tubular nenber through the incision and into the pleural
cavity. The proximal end of the catheter is then connected to a negative
pressure sourte, erikld W thePrevehRgsy and 30 fluid which includes bl ood,
air and ot her body Sécretions may pbe evacuated fromthe pleural cavity
through the cathet®l® BFesFeratPBANBLIORhEESIFeTde AVBWIdiakRlddevies used to
renove fluid f60mpdim pliedr shoea¥bhe dUE] NEnd WY 3a81L eS8 PLOEEdYr e are

wel | 1 SUBSTI TUTE SHEET (RULE,K 26) . .
10 thoracentesis device’which is used for the removal of

fluid from the pleural cavity. More specifically, the
present invention relates to a thcoracentesis device
having a hyper-sensitive dual spring detection mechanism
that greaztly reduces the possibility of lung puncture or

15 laceration by the device during thoracentesis.

2. Prior Art .
Thoracentesis involves the removal or evacuation of
fluid from the pleural cavity between the lungs and the
20 chest wall of a patient who hés sustained some kind of
trauma to the pleural cavity area. Evacuation of fluid
from the pleural cavity is a necessary procedure in order
to allow the lungs to expand properly and promote proper
convalescence. During a prior art thoracentesis
25 procedure, a user makes an incision through the chest
wall and inserts a catheter or other tubular member
through the incision and into the pleural cavity. The
proximal end of the catheter is then connected to a
negative pressure source, e.g. luer tip syringe, and
30 fluid which includes blood, air and other body secretions
may be evacuated from the pleural cavity through the
catheter by operation of the syringe.
Medical devices used to remove fluid from the

pleural cavity during a thoracentesis procedure are well
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4 August 2004 known in the art. A typical prior art device for performng
thoracentesis is disclosed in U S. Patent No, 4,4S7,235 to Carke entitled
"Thoracent esis Device" which discloses a flexible catheter having a distal
end and a 5 proximl end, a neans defining an el ongated conduit connected
to the proximal end of the catheter and in |ine therevvith,4ﬂur5h5@2mmw
needl e having a sharpened distal end adapted to penetrate the chest cavity.
However, the drawback of the Cl arke device is that an inadvertent to
puncture of an internal body organ by the sharpened distal end of the

cat heter coulghqessindltheoaedl durtigdNSYtiAn 0f HReidevige through the
chest wall since there is no provision for indicating whether the sharp
distal end ofPRHE PG &RREECRARES EDMCH SRlasechdn anés, Pakent Naher body
organ, once theshasperedcdiskal et 10 ers e cpleUl 8l peavtdy widdier

medi cal devicgs, such as Verress-type needl e device, used for
pneunoperito 19588 Reddrritle e ¥edr Nadiast Bngishat herd t3rd ghar pened

di stal end ofpddi@mdQ @awice ﬂﬂ@énﬁB&l@fiQﬁ@%a%h Wl gabekNESH B r body organ
when insufflating the abdom nal cavity. t ypi cal Verresstype needl e device

i s di scl osed SHNGCSEPELhPE NBrOBLIBl et Ofp t8% CRTBELAY . 2R@nin t1ia®

" Ve_rFeS25NFe(ilg&é\MwE.:ﬂhEnBﬂ_ﬂngré&_EchbStdé‘e@ﬂldell\"h%&l&%" ETEEQHSQ@Q!\@ %i@djanﬂ! e
Spring oaded, nt | ppe | Nher nee e Sl da cont al ne wthin a
larger di amet?@F ﬁidépgﬁﬂg;%ug@?eﬁ’é%m &0 £EgSy &Ptvé‘&%ed FQPeHRF hdit e of the
devi ce. | n opkratiaek, ofheheuttirkeeatde caf ishehuer eassniyperteedl e device is

used to netrate conpletely thro t he abdom nal, and stonmach 30 walls and
ent er thggst rlrlé](‘::%.ur ngfhano%?té?rrﬁ%gg:lo ngﬁgFﬂTP s ‘PReSEITRHSY the

resi stance apilsited agdi oSt thbecstingler spmilagpbaadbllyi oaetir npedirgy causes t he
i nner needl e, it hdr i1nhside the conduit of the puter. needl e such that
the sharp en&kgfﬁt%ggo%ge#gﬁe o e T st%erfblg e&gf S Egﬁl BHELT (RULE 26)

4 August 2004hzme est endproutsionll fobepdidatiagbkvboather ptheingrangeedl e. Once
t he outer needl o] el el e t t t h | ],.and enters the

st omach, the%gggiagt gﬁ?egggg?%sc?g{%% 2% g‘%dt%hgglgﬁﬁ%ﬁlé%%l e eapn‘Lpﬂnl(-:‘esd by the
st omach Wwal | oirs osheenbodd svgamatondee téiengherspnedgdistzle applarge@rso t he

i nner needl e ¢ausggyihe PLypi, tip distal end thereof to nove forwardly to a

fully extended position beyond the sharp distal end of the outer needle.
The Snmith et al. HEdpEemfdiedlciptisEsdeduiht BSavasressiyparawesilicor io

visual |y i ndigeatcBy L8ed oSSk e WhRINGE ohBen! uhby sxbended, hiduis tip distal

end of the inner needl e has nade contact with an intérnal body organ after
i nsertion i n£6%t A&teEbiRG R athe i dthec sharPrBgAs d6ftaheehiath the al . devi ce

conprisesoa geRgke BRI MY EANGRIERL TWhehek AtdBnbDendd PXdRln emdnof the
i nner needle,dlsggied,|n5|de the housing of the_device |s_spring | oaded and

operatively ¢BARECLREIR® BNYARIIGR InEANL ¥ uchPt hRicr i \@rAeSSndi cation i s
given to thetyperntbdlecosibrd hmnsiikeenseadenby. shepdtend Nd.p distal end of

t he i nner need The detection _neans,also . features t pposi te col ored
hands t hat aséh\?}lséég% ?%r%\‘fg £niHdowshhd ‘SLFH tﬁ%rﬁmlbﬁé%ﬁefﬁ'ét evi ce.
One of the cBhbapdeBahcsusmidiadatiesrisfawhtibh bhowatatsinglistsriend of the

i nner negdl e, Sl ully extended positi,on gutwardly veyand the sharp tip
of 25 ¢ he out BitRBeareht Vit WO R TshRg: LAY et "Trar  he

di stal end o¥ithéndevizegdmmslimeteadpiphygsngabutent metdis tfixaaliynt er nal
body organ af ry-i t ¢ . Qpposite ed b

i ndi cat es thaj%@%ﬁggﬁl%%t{%?pﬁ ?jslt%a%r%ngeoggtsﬁggfnnie% Or%%cﬁ%relq%és%ﬁgde
contact 30 wPbhedn betllergfar-lenddrassbetrpeeneadledidyitae tise useddupbt of the

outer need! epsgethat o L Ao IAPRN IR LLBNOERLNELQUL 2 NSRMU & dohapPOSE.

These opposi?e col ored nds provi de visual stinulus to the uSer as to
whet her €ont ¥etls sandi entarnddrehystiomechl undst thedpetel rnartllsf t he

penecrates the stomach, the resistance applied against
the single spring loaded inner needle causes the inner
needle to withdraw inside the ceonduit of the outer needle

such that the sharp end of the outer needle is exposed
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'3 SUBSTI TUTE SHEET ( RULE 26) 4 August 2004 device with an internal body
organ, thus inadvertent puncture or |acerations of other body organs can be
prevent ed. However, the detection nmeans of the Smith et al. device could be
i nproved even further when applied to 5 thoracentesis or other invasive
procedures. The single spring arrangenent used to visuall y4i U&iﬁ%&t he
position of the distal end of the device could be jnproved'ﬁo provi de
enhanced detection sensitivity to indicate whether contact has been nade
with the lungs or other 1o internal body organs. There=ore, there appears a
need i n the aPPSfertendedeerizxiBy dsywhidchhenoludtest Bm invkic atdedn eneans

t hat provi desghapr d Sitdad t Lt of _.the blunt tip

di stal end of the %ﬁe?%’éjéeéq%lyacﬁﬁ elggémghggi%%%a?%etnheed so“t?f“@tgthneedl e of
the device. CBRIEETERANENSRIMARE GEOTRED), NVENTTEN Stdncdrdginsamzey, t he

present i nvenkhgno e offete At eilSEapt iall iy alhevlabes.d hig gef kel enci es
in the 20 prior art by providing a th acent ebi deV|cechaV|ng a

hyper sensi i vEeBREF s | Hp tddthéc silog lmeepabng nfetee gumdiedesoqihek and

| medi ate vi sughet NiERtd LI ot BUSELNL. £ WhER 48 b iR g gtal end of
t he i nner needl| eeof t he devi ce shasemat engo%)t{\é;c@l%\ﬂ Aarwgtgéllfr%rogag,g t her eby
25 prevent i ng"PURcEIFE T Y doecafrdAyoext treded mpsirtsand ireiyogdt hbeacent esi s.

The thoracentgsd & dewia afnd he RRESEALel NYEIION hign 2@ gyler needle
fixedly attached at its proxinmal end to a handle and a gharp i stal end

adapt ed for pehEtTatihG It rERIdfedarithfa dgmetdmn meas3doshar p di st al
end of the outesuaiegdlindinelydestantRECRENY L GRITTWHLCRLHY With a first
conduit formed alo g% e longitudinal axis of the outer needle. Slidably

di sposed i nsi‘atf%t‘:t'rﬁ%Ie iql:!‘é{”tcc*iﬁ&ufjﬂ'sf:él aCRFe T drhedilomezeneedaer hasedl e havi ng

a spring-| oadetiepravsiait @Adnhskhdalty-dal body organ afrer insertion
into the stomach. The detection means of the Smith ez
al. device ccmprises a single spring arrangement wherein

15 the proximel end of the inner needle disposed inside the
housing of the device is spring loaded and operatively
connected to a detection means such that a visual
incication is given to the user that contact has been
made by the blunt tip distal end of the ihner needle.

20 The detection means zlso features two obposite colored
bands that are viewed through a window made in the handle
of the device. One of the colored bands indicates that
the blunt tip distal end of the inner needle is in a
fully extended position outwardly beyond the sharp tip of

25  the ocuter needle, thereby visually indicating to the user
that the distal end of the device has not made physical .
contact with an internal body organ after entry into the
stomach. The opposite colored band indicates that the
bBlunt tip distal end of the inner needle has made contact

30 with a body organ and has been retracted into the conduit
of the outer needle so that the sharpened tip of the
outer needle is exposed. These opposite colored bands
provide a visual stimulus to the user as to whether
contact is being made by the blunt tip distal end of the

3
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SUBSTI TUTE SHEET (RULE 26) 4 August 2004 engaged inside the handle and a
blunt tip distal end which, inits fully extended position, extends a short
di stance outwardly beyond the sharp distal end of the outer needle. A
plurality of radial ports are formed 5 around the blunt tip distal end of
the inner needle with each port in communication with a segg @Eﬁg@@yit t hat
extends longitudinally through the inner needle and opens In a cavity
formed i nside the handle. The second conduit of the inner needle provides a
means for 1o evacuating fluid via a fluid pathway established through the
second condui ideCavit Vaof s o] n | i C lunt tip
di stal eod ofHﬁﬁggfnﬁgﬁﬁn%nggnﬁgkgaFgggi%ggéﬁhdﬁk%%f{h?%y%%g%gﬁded position
due to its 15PSPEFHETVRr ekrprfatdmnswothobherrgedgprigapseusede n t he handl e
whi ch appl i espacdiatal. SRId 0T ¢hAkaRdCE NGy LondId ul nalo axi g, 0f L he
i nner needle. The inner needle I's also operatively engagef\m h a smal |
spring whi ch &ppl A8¥%ige strtldkbeprispiratpd spy¢ngfiothar iwhati repi2d to
opposi ti onst o+hhe;di : j f.Qr G ' ar SRL.Ag... The
| arge spring End_agiﬁ%?%lfg%%%ghfgr%?XQ%E%%%Q?Q%ﬁ%nﬁﬁ%| g%ﬁi%éhggfection
mechani sm of FRE1PE SSEFRNTIRAAH NESAWAP chl Pravl Yidndircdtarddicapesitsanl
indi cation that the &l tdga dsskak @@Glicﬁé +$\?1d'ﬂé91nfp5:o%%d'tt§ has made

e e tho

]
contact with an internal organ, such as the lungs, while th racentesis
devi ce i s opePRPYHGR i fisiancachalepiestian savsiyiofty Ysatirsicatehen properly

assenbl ed, thendeteetinitMChaR saLhARade dbln SINd NGRS 3R0BRREL
operatlvel% connected to an indicator 30 arrangenent conprising positive
e

and negat f¥e TRUFERRHOROAYTREIEESIti ve indicator is attached to a portion of

the blunt tip innerhéeet-e housed bppihes cawidan ofn the hapdlkgrsg that

| ongi tudi nal no quﬁt Qy t he spring-1loaded i nner needl e necessarily noves
the positive ?‘?ﬁ%}% S P &N 18RS STUHE GEER tARULReREP that August
_200_4dto L he spadvides ﬁgﬁp&@&@idvezhsdtgaw; afgfwits‘dw ag.% %%%ngandfrmégn-f ]
Inside the p l1.ve Jl.ndj.catar. cavjty Is forned,_.at the distal end of the
positive ind?%%.%& ot 4ﬁﬁ%§ﬁn§ngnarcgﬂ%l%ﬁﬁﬁﬁlQﬁﬁﬂ5en§egﬁ§lﬁ395?i939

i ndi cat or1¥ r opharmancs tduterghetheet s Angpardmtideusi ng of the handl e when
the inner needle is in a fully extended position.

OBJECTS AND SUMMARY OF THE INVENTION
- In brief summary, the present invention overcomes

and substantially alleviates the deficiencies in the

20 prior art by providing a thoracentesis device heving a
hypersensitive dual spring detection mechanism that
provides quick and immediate visual indication to the
user of when the blunt tip distal end of the inner needle
of the device has made contact with a body organ, thereby

25 preventing puncture or laceration of the lung area during
thoracentesis. The thoracentesis device of the present
invention comprises an outer neesdle fixedly attached at
its proximal end to a handle and a sharp distal end
adapted for penetrating the chest wall of a patient. The

30 sharp distal enc of the outer needle includes an cpening
in communication with a first conduit formed zlcong the
longitudinal axis of the outer neesdle. Slidably disposed
inside the first conduit is a smaller diameter inner

neecle having 2 spring-loaded proximal end slidably

4
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The dual spring arrangenent according to the present invention is designed
so that the large spring is in a mninum conpressed state and the snal
spring is in a .0 maxi mum conpressed state when the blunt tip distal end is
maintained in its fully extended position. In operation, when the blunt tip
di stal end nmakes contact with a body organ, e.g. the lungs gé,g%rzo'ﬂgnserti on
of the thoracentesis device through the patient's chest mé?ﬁ, ~5 the

proxi mal contact force applied by the lungs to the blunt tip distal end of
the inner needle in conbination with the proximl spring force generated by
the smal| spriagyage engudekkyeoneidnamesd he mliwtak ippaiBgafioese applied by
the | arge spriqg. t a regucgq grgan contact 29 force than that required of
prior art singf (gbrﬁﬁgl Pr ARye¥ert =957 ROt 1REr €= TERESaAdPRPDN of the
proxi mal spri ndistppldeeduhyatbdyso@idnd MHaNGHAGUIdiesad BHEhoSMBhéer cont act
force to be applied b he coptacted argan in qrder to nore guickly

visual ly a|ert£#§ﬁ§lﬂ§§FE?S thgtpgﬁﬁég efﬂhéégﬁé i?oﬁé?n@rﬁﬁgﬂﬁwﬁﬂn and the
shar p d: s]'Easl ‘embm'fdl _tthg gmuet;.1 ﬂﬁpdc:l:'iES'dasl wm@fgxmesednemnﬁbgwoﬁm&meg
proxi mal forces plied.by the snall. spring and contacted body organ becone
greater than ﬁﬁ%ﬁgﬁﬁjﬁelai%?%Wu2b$fmﬁ”$&ﬁ€§ §p6FF88db§°PaBlFa “spring,

t he 3D positi vextiendiscabogitsdimabl ¢ chrmveh ehat iviaetonkbalst ahd ofpdns
negati ve indicat.or whi.ch, exposes.the .negative indicat to view fromits
nest ed positid%hfhgrggg?ﬁg PBEFTT V'S |%§Fo$a§§geVisgéFI§eh?% ts the user
t hat contact hasidweénofatbebyntée rfdadite pirpvdidesabk mednsf féhe 6 SUBSTI TUTE
SHEET (RU 26).. u 04. i edl Accordi ngl t he addi.ti on of
a second ?Eri5556P§3?§§sf%%%@déhépggﬁfgﬁ' 8%%??&v??§3?31¥%%dsfﬁiﬁﬁ%ﬁn
contact nmade hhe IsechhdntondpitlistdicaaridyobLt hbei hheraneetiésishi ch better
avoi ds i nadverdgent.cpunctures or 5 lacerations by the sharp distal end of

the outer needle.” Tt will be appreciated that the dual spring arrangenent
of the present inv&hei bhupt obvirledistidHarccddodetbet ionesemsédleiisy by the

th t esi I . slight t ; h tip distal
oracent esi s (igvi-¢enkQ %Hel§ékﬂgjﬁgkx%%ﬂhaﬁ p?%g?hgxa%ug Phupis tip dista

end of the 1o inner needle wt y organ. sence of the small

spring prdvi digk§ratésantesipnenagditise Lrsararpeingrhegsed Fucthsreater

contact force HhwndiBewhRogy 59R e AQAINSkalinepkl HAt £biRe diBdAy €d woul d be
required to detect and alert,the user that an internal organ was 15

contact ed. Thil¥NPdsEahREL s2XsT (94iHNF ByneRengragPe SHRE niRRE 1R90F

nechani sm coulid eagseopesst Pr&ly nadurieieti tAUACEHEAE] Ospt Be@rdtian of the

| ung wal |l since the user wfﬁld be una%are t hat the blunt_t|$ di stal end had
made suffici edPPéofifadt SIRtHT RF BERFLor§anndnbos6e ekpotetFthe sharp dista
end of theot happesnteshstalesiceaiisnaihepbatdy cogas. agpeiddaswnasiy esi s device

Cavi Uy of tho RAR BPETRE oI UK G ROTDEPEAE) BRRe T RiL] Srne For @ | 11

part of the dual spring detection mechanism of the
present invention which provides an immediate visual
indication that the blunt tip distal end cf the inner

25 needle has made contact with an internal organ, such as
the lungs, while the thoracentesis device is operating
inside the pleural cavity of a patient. When properly
assembled, the detection mechanism has a dual spring
arrangement operatively connected to an indicator

30 arrangement comprising positive and negative indicators.
The positive indicator is attached to a peortion of the
blunt tip inner needle housed in the cavity cf the handle
so that longitudinal movement by the spring-lecaded inner

needle necessarily moves the positive indicator relative

5
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25 proximal bores with the distal bore housing the |arge spring therein as
well as a portion of the positive indicator. The sl eeve nenber al so

i ncl udes an axi al opening forned through an internal shoul der which

comuni cates with both proximl and distal bores and 30 establishes a fluid
pat hway which extends fromthe radial ports of the inner negglgtbgosn
opening forned at the proximal end of the handle. The proxi mal bore

comuni cates with a one-way val ve for preventing the reflux of evacuated
fluid back through the thoracentesis 7 SUBSTI TUTE SHEET (RULE 26) 4

August 2004 deyi efe Etoaldiary heaReengniy, b6 GAMNEELAd 10, Banghgt i ve

pressure device, e.g. a luer-tipped sy rlng manual y evacuating fluid
fromthe pl eurAfdenvivgigmdsuPasitsyghin EC@h@¥acé%tQ§ﬁh§jdeﬁlﬁermsd

Accordingly, atpth&®&ysoOPl esla &t the BB§§€D§e'{W@Né% 'ﬁzlﬂ 59}{50'6 a

medi cal device which is operable to reduce the possi ity of Thadvert ent
puncture or |3B@rsPnkeerLly masking &heobfigat bitrlyl At By firke Wéevce. 10

Anot her obj ecthpbudie: I 6SaHsJaReRt h8lst Sy tOs PFQYi s, Mﬂ%%@él“ve
detection neans for quickly indicating con?act of a body organ by the

di stal end of 1RRRr mRfeks ieiirice tfélﬂ-bieeh%%fi‘dei R4 He -obj ect of the

present invention fige t@ald ﬁxqwgdgréaﬁbéﬂéhtlg@é&@au@ﬁ HEERRS b?é&eﬁ'@y be
viewed at any, a gle t hr ough t he "handl e of the medi cal™ devi ce.  Anot her

further object?BF iy p’r%@ﬂlgnﬁxﬁeﬁf’l bhat sthe AR FPETguas 4preng

arrangenment opef abiy ef S EIRet edake anw@wlsmm Hdiory HBang for enhanced
20 detection of an internal body or di cal, devi ce. these and

ot her obj gtt s"dF* TW&;?PWRﬁﬁﬁPﬁdnﬁéﬁfg hﬁge hedtiydd §ip Hetpterrdriy
enmbodi nent ofma fre-piresenin ;s FuULOR, esieéxedéd)qsbéwtﬂmy ofrneypeapheigmnd not by

way of 25 Ilnltatl rOV|d for . a di cal deV|ce aV|
hy%er-senm ti V& q’ééct%?%négﬁs F‘nﬁ?%aﬁ‘? COMES §Rt la8§¥a| end of

t he device vmcbzhgam,boamg ortgﬁnluﬁddl t fbal nbjeaciion axﬁ/&rmteages and novel
feannesofth@

fol l ows, and w?llly%er{c‘%l s \;)gﬁé’r‘&ﬁt tﬁg°¥%}gr%m%:ﬁna}‘itjge%‘ﬁdﬁstchsgg Onﬁﬁgl °h 30
exam nat i on ofhe lmrd:oldadwicegtaote fdetai dpml iced dny fthieoduagd doawheigs in
which like elonBnt s f diN§ YAt beN-AL &1 5 dU L i NUEPergd; fhE p5ghout .
with the proximal spring force generated by the small
spring, more quickly overcomes the distal spring force
applied by the large spring at a reduced organ contact
2¢  force than ﬁhat required of prior art single spring
arrangements. In other Qords, the addition of the
proximal spring applied by the small spring requires a
much smaller contact force to be applied by the contacted
organ in order to more quickly visually alert the user
25 that the inner needle is being withdrawn and the sharp
distal end of the outer needle is being exposed. As the
combined proximal forces applied by the small spring and
contacted body organ become greater than the single
distal spring force applied by the large spring, the
30 positive indicator is made to move relative to the
stationary negative indicator which exposes the negative
indicator to view from its nested position inside the
positive indicator and visuvally alerts the user that
contact has been made by the blunt tip distal end of the

6
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B SUBSTI TUTE SHEET ( RULE 26) 4 August' 2004 BRI EF DESCRI PTI ON OF THE
‘DRAWNGS FIG 1 is an exploded view of the thoracentesis device according
to the present invention; FIG 2 is a perspective view of the thoracentesis
5 device with the blunt tip distal end in the retracted position exposing

t he sharpened distal end according to the present inventiqgpa, df: 95 Gis a
perspective view of the thoracentesis device with the blunt t I stal end
in a partial 1o retracted position according to the present |nvent|on FI G
4 is a perspective view of the thoracentesis device with the blunt tip

distal end i nPHE FUFFY Txt dIRRF PO oRhBcREFHF HYP (& théSsoadent

i nvention; Fl&rng Splaoxf:lrd&s aSﬁ‘etd QRzkcyi oW 8bnbheidix J hoy agent esi s device
t aken along i ne B- 8 shown in 4 with the blunt ti'p distal end in the

fully extendel Jp%béﬁsrtori:qrhﬁcﬁe r"tarﬁj@ ﬂ?IYeEF%I b%‘é@?t'&/l%d%’asrt@ilngnﬁoofhéhﬁr esent

i nvention; Flfheb rncedlsdSTHseriiterabvyiey dhaddtehtt dheRtaPed! 9p9 |ine
A-Ain Fl 2. wWth the blunt tip._distal end in the retracted p05|t|on and

the sharp ed S By b@’en‘é’ter ey fhatehedrd vl Ithe c-gitngeedle e

present invent | on;IF G117 Hes a@ﬁfe@aatéacthgﬂa&hé”cﬂ/ﬁlt akghnal ong line C25 C
shown in FIG vmththec%unt tip distal end in the artlal retracted
posi ti on wher® ¥ 6t Fﬁetﬁéeﬁﬁﬁb %%Y?“E&RRNRHQﬂ}q%§ frBaprFedent

i nvention; eﬂmbﬁadildhlséﬁxuywﬂahylbbuﬁﬁéathé@bééﬁtéﬁﬂyaﬁ%edcée@§'Eh#'ty of
invention relative

Lhe dual, SPri g0 AT AIOSIE Bocond 1 L, 0 LI pLesE iRt an Lo At Ve,
August 2004 CHEA:L E8coHS8CRLIPT GNbGHy THEga NVENTH @tRefekhicagoFothbe
dramﬁngs, therﬁﬁﬁf rr%%geggg%ldlng a counterforce against the large
spring, a much greater contact force by the body organ
against the blunt tip distal end would be reguired o
detect and alert the user that an internal organ was
1% contacted. This lessened sensitivity by the single
spring detection mechanism could cause possible
inadvertent puncture or laceration of the lung wall since
the user would be unaware that the blunt tip distal end
had made sufficient contact with the pody orgaﬁ and
20 exposed the sharp distal end of the thoracentesis device
tc the body organ.

The thoracentesis device of the present invention
further comprises a sleeve member disposed in the cavity
of the handle. The sleeve member includes distal and

25 proximal bores with the distal bore housing the large
spring therein as well as a portion of the positive
indicator. The sleeve member also includes an axial
opening formed through an internal shoulder which
communicates with beoth proximal and distal bores and

30 establishes a fluid pathway which extends from the radial
ports of the inner needle to an opening formed at the
proximal end of the handle. The proximal bore
communicates with a one-way valve for preventing the

reflux of evacuated fluid back through the thoracentesis

7
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o the thoracentesis device of the present invention is s illustrated and
generally indicated as 10 in FIG 1. For ease of reference, distal shal
refer to the end of the device farthest away fromthe user, while proximal
shall refer to the end of the device closest to the user. Referring to
FIGS. 1 and 5, thoracentesis device 10 1D conprises a handhg\ﬁat ﬁhng a
transparent holl ow body 13 and a hol | ow outer needl e 30 fixed y attached to
handl e 11. As shown specifically in FIG S, handle il conprises a front
housing 12 at=acl,iable_to a rear housing 14 which 15 defines a cavity 50

Wi thin handl e SE¥*Cfhe FibatlYoushhPrEringcadlebeancexeetedl tdireaded
portion 80 whirelalateSpyetbufe COI¥REORING 4 n eaded. portdion Bl
formed al ong thg e ﬁer?or sur f ace_ of rggg hSUEPEE ?gpégér %ﬁ?é%j(gqgher
housi ng 12, 14“‘F8P3§f‘ VeV el o Heh ightfitrmathe Ega\lqu‘tﬂg ey Tt cus
obt ai ned bet weasotbh etlied- POFddBte 8@ 48%:i-As further shown, front housing
12 forms ap annulﬁé chanper 42 whi ch communicates with a larger annul ar
chanber 447 The out®FCLTHRACe Jf Bfdf@ry rPIeeknefathe meesqrorti on 56 at the

di stal portionntestesi adaps q&&oaﬂdteoabﬁeei'bapeée@féa\%ﬁ&g%suser' s thumb
and forefi nger dur}iz?% %ger ation of thoracentesis device 10. A gripping
portion 52 i s BFE3°1orned ity tife PEGEEPLIsLFY a0k biadiamantl]l at its

m ddl e porti opuforuengagenmyrdry cohe £pahd Dind Ner Usler 3D MLeHa0eEd € 30
defines a Iongibéudl nal inner conduit 34 which extends the entire | ength of

outer needl e and comuni cates with a distal opening 38 formed at the 10
SUBSTI TUTE SHEET (RI4Hhe6)ob; obtAugUshe 209dssh St alvand &f fdhabacent esi s

devi ce 10. CU& v gdlq}SO furth n_inéludes,a shar pened di stal end 54 which
i s adapted to pene TSGRt EReSE Rt 1o SRS I9& iBvickddd is for med

Fate
adj acent the indicdtioperionya38. cRekebbiNgobydm By Ghe! disltiadabhy diksposed
al ong condui t 34 .and lgngitudinal ly. aligned with outer needle 30 is a
spri ngl oaded Ennér 7u§? éeféFeTﬁg KP%x? end of inner needle 28 is
spring-| oaded by Wi rflurdhefr cbdeopecfit ive morwwed iigiveln® ianl asgesspri ng 20
di sposed jshsigenandle L NP : istil ,end of inner needl e 28
defines a bl uér??) tip dist %Faﬁgkgiz:gm&f%gan%pﬁ%usr éﬁe{}yn&y h:’gdivéﬁwﬁ r#s 36
formed adj acetftY &Rg1%2 thcsahcbhaunindte off ttthec aordilca134evibe. bl unt tip

distal end 32 prowndesa $akenblunt- f for cting the lung wall 43
or other body or an w thout b %eﬁ% ?ya%ic?\getcl;'re Ipal%grg%‘t%i trllav?ﬂgl??sz’sﬁe.

Referring to 79 E¥1gfdasduahehPpiohery sarmsments opekatgeedpring 20 i nparts
a spring foremringctle @bshakigdhsecidPirdi0 danpesReedle icient to

pl ace th% Mtﬁg tip distal eﬁd 32 of needlg 2833% gg%uFﬁgégg%%nded posi tion
that ext &Rds FEFENdOPheI28" shat perat Radit AITsend byatbe madicater needl e 30.

device,

These and other objects of the present invention zre
realized in the preferred embodiment of the present
invention,.described by way of example and not by way of

25 limitation, which provides for a medical device having a
hyper-sensitive detection means for indicating contact of
the distal end of the device with a body organ.

Additional cbjects, advantages and novel features of
the invention will be set forth in the description which

30 folleows, and will become apparent to those skilled in the
art upon examination of the following more detailed
description and drawings in which like elemerts of the

invention are similarly numbered throughout.
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In addition to large spring 20, thoracentesis device 10 further includes a
smal | spring 22 which is slidably nounted around a portion of inner needle
28 housed in handle 11 and provides a smaller proxinmal spring force to 25
inner needle 28 in direct opposition to the spring force applied by the
large spring 20 in the distal direction. As shall be discysge E*QO?{]eater
detail below, large spring 20 inparts a greater spring force e
spring force applied by the small spring 22 such that the blunt 30 tip
distal end 32 of inner needle 28 is nmaintained in its fully extended,

nor - cont act position forvmztEofDEtslwwMopeosdmﬁ;SDMWm@b 59. The large
spring 20 and smal 1 SUBSTITUTE SHEET (RULE 26) 4 August 2004 spring 22
conprise a dual sp# |Clng TarfaffeRERt© %?)E"ﬁat?é”’difal they Ghegagerasgéfent 90 is
desi gned suchddhiate latrgerdipgi 88 €Rei Srédera MnidAHNHQMPr essed state and
smal | spring 22 i%;ql a ,maxi mum conpressed state when the blunt 5 tip
distal end 32 is t & HEd2i REFRREFHITY BaveffedhFodihorarenbrsASt he bl unt

tip distals erabxa&ecmtta;crtaeaﬁmmefgﬁldltg%i Uain Lhe $Btkagergaded | nner
needle 28 is noved in the proximal rection which forces the small spring

22 to unconprEdd SRR Fﬁ@oFéPﬁetQ%rTWEFE§¥QQJ@E?H%énﬁﬁésgccﬂﬁdbnG|hg to

anot her aspeaﬂmo@rb&@nmrQﬁegﬁtiaygnt|on thoracente5|s device 1O conpri ses
positive and nega%jve i_ndi cators 16 and 18 haV|n% Rective contrasting
colors for providiff§ -advit&udl PRESREF LIS v itewe ofs theetthonacenhesbsunt tip

di stal end SHM&en&dehC@Héaﬁiuﬂ% thy Ry sistaar 'é%'d bady ?égéﬁazpos' tive and
negati ve |nd|c g& 6_and 18 are housed inside the transparent body of

handl e 11° ancFe PBARL B t HeCHHiCatter $hespregeateipvenblieni o t he user

at s1l angles threugh hangdl & 2o ddect RS &fiking st QhE' BRordc@ffe i POSi tive
i ndicator 16 j s flxedlg attached al ong a portion of inner need e 28 housed

i nsi de handl &SFCEnYf BE?t?%HW%'HH§§B§éG1|ﬁ@ﬂdénatbﬁsfallbassage 65 of a

hol | ow sl eevexﬁénwbticbolsﬁﬁd::ﬁ Cadd & IOH4N & @ £8LOBY ek BACT ; EEHL £o,28. Positive
25 indicator 16 i §|Ud s, a chanber 46 "'which |sBa8aptedlto nest negative

i ndi cator 18 ther ehS i MO Pasitérar lefden20Estha the fully extended

posi ti 0n1'=ASthB%B@ﬁtéBQ%e%tﬂa\@sd adicgat Emés:el—ﬁ 8 Sk oNgryr@nd, T i xedly
positioned inside cavity 50. As shall be exp al ned 0 greater detai

bel ow, when HFGHttPprHP%TeﬂlRNQfQQPLﬂﬁmésleoﬁbacfu%ﬂYhestemd%dnal body

organ inner peedlteor8insidoraad haskwar @awep Loabrpesh tiyefddi cator 16

noves 1L SUBSTITUTE fﬁ$§§'££$LE 26)

FIG. 6 is a cross-section;l view of FIG. 2 taken
2¢ along line A-A in FIG. 2 with the blunt tip distal end in
the retracted position and the éharpened distal end
penetrating the chest wall according to the present
invention;
FIG. 7 is a cross-sectional view taken along line C-
25 C shown in FIG. 3 with the blunt tip distal end in the
partial retracted position when in contact with the lung
wall according to the present invention; and
FIG. 8 is a graph illustrating the enhanced
sensitivity of the dual spring arrangement according to
30 the present invention relative to the prior art single
spring arrangement,

SUBSTITUTE SHEET (RULE 26)



4 August 2004 relative to the stationary negative indicator 18 and unmasks
indictor 18. Sleeve 24 has a generally hollow tubular configuration and

i ncl udes di stal passage 65 and proxi mal 5 passage 67 separated by an inner
wal | 82 interposed across the interior of sleeve 24. Inner wall 82 fornms an

axi al opening 84 that slidably engages the proxinal portiagn A%%s&@ﬁﬁf needl e
28 therethrough. Tc securely retain sleeve 24 insi.de handl end of
proxi mal 1G passage 67 defines an annul ar flange 66 for seating agai nst

i nner shoul der 68 that sandw ch2s flange 66 between the front and rear
portions 12, 14 of handle il, thereby fixedly maintaining sleeve 24 in a
stationary position inside cavity 50. Handle 11 further includes a 15
chanber 58 for housing @mpﬂﬁéP\IéTIONMFCTHR)rWR&EBIm means of

preventing the refex-0f ngvaguated a ora teS|s devi ce
10 as wel | as_preventlnlngtnns her?ééégg $r§§¥%EF§%% EP@&W%P cavity
during oper at3-orF6f tBé’FﬁéénE@S#ﬁr@@l‘gipa het dﬁmlpmlehm:invést?&f ust her

shown, oneg-way) \ak¥eré8 LR§! nyl I e, 4l d adj acent one
end thereof for anchoring g ?gﬁésgﬂﬁgtmeéﬁﬁg é@gg é éﬁd%gﬁ ﬂner FQhoul der
72 formed al GifFet RE rﬁtferﬁmcesudiatel cﬁhdiafn(ilee‘e?cltoPl‘-ﬁfEEEa.bI&f ORE- Way

val ve 70 is gsaY4ck Vv h, .an e which functions to
prevent reflux of fF Shég%ngwa t H%aﬁ%?ug%ré Hﬁ?ggtP5Rleﬁrlﬁh%&%o
preventing aFﬁﬁ@ﬁhéﬁlEhalenﬂr©ﬁ1thneﬁavu;e mtlosekhe pbehhalugeylty fromthe

other direct paerisabelt beedall i n ihe.seape oL Lhe pregent | nvention

sG Referring to e operatl’on cf t
di scussed?i n cgreat ees det kandl | 5. hérihg la dstnaperehe Bequ@mqa:dv 1de 13

SUBSTI TUTE SHEET (EQ&EEQGQUter needle 30 fixedly attached tc handle
11.

As shown specifically in FIG. 5, handle 11 comprises

a front housing 12 attachable to a rear housing 14 which

15 defires a cavity 50 within handle 11. The front housing
12 includes an external threaded portion 80 which mates
with a corresponding internal threaded portion 81 formed
2long the exterior surface of rear housing 14 by rotating
either housing 12,14 relative to the other until a

20 sealing engagemen=t is obtained between threaded portions
80, 8l. As further shown, front housing 12 forms an
annular chamber 42 which communicates with a larger
annular chamber 44. The outer surface of handle 11 forms
a finger portion 56 a= “he distal portion thereof adapted

25 to be gripped between the user’s thumb and forefinger
during operation of thoracentesis device 10. A gripping
portion 52 is also formed along the outer surface of
handle 11 2t its middle portion for engagement by the
palm of the user.

30 Outer needle 30 defines a longitudinal inner conduit
34 which extends the entire length of outer needle 30 and

communicates with a distal opening 38 formed at the

10
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4 August 2004 thoracentesis device 10 as the outer needle 30 penetrates the
chest wall 41 of a patient. Referring specifically to FIG 6, the user
penetrates through the chest wall 41 o. a patient by contacting the bl unt
tip distal end 32 of 5 thoracentesis device i0 against wall 41 until the
conmbi ned force generated by the resistance of chest wall 4;A%gﬁgg%@4

proxi mal spring force applied by small spring 22 to inner needle

overconmes the distal spring force simlarly applied by the large spring 20.
Referring to 10 FIG 7, as sufficient contact is nade by the blunt tip

di stal end 32digitetlalenéndf3fhosatenvedd ¢ canitdedrnay backwar debald heg pr oxi mal

direction int i .as_the sharpened, distal end 54 of outer needle 30
i s exposed angu%grﬁll% rg gg“?ﬁ?oﬁgﬁhﬁ%&%@r‘fﬁ&ls\ﬁé’l 2 5@ ¥BifReighar pened 15
di stal end 54 acfarttkear aceptast satevirmeubh compatelyineqet bat gsihes mhest
wal | 41, distal end 54 enters the pleural cavity 45 of the patient. As

illustrated i AT &° 5°TBREe®ShaceHariensl sdiadt speaingsdsent Befettiaipl eur al
cavity 45,5tthresbstapcglggagfymgfgdy%erEﬁQ§%Lé@@hhiélsgggﬁgst di stal end
y the

54 ceases and _the distal spring force applie I"arge spring 20
over cones t heloRartefipadiky nalieped ng thoooteappleiddebgosial & sprimg 22.

This forces t n | i d faorwardly out, from conduit 34 such
that tip 32 i Egspgge%néépi %é%_t:é oﬁ'gi ﬁ%‘le Pﬁlolelméit ERdedt pbRTET AEHEPond t he

shar pened di sk8l iendpfilngthoddesd fay W rexeendedtpospbi80ivd! dsHrdddl i st al
end 32 shi el d"s_osgaigenedsdi stal,end 54 sqg that end 54 _is prevented from
| acerating the’tisstie? Bf ST PAY ShsPogsgsinside; prpdie ot tiiidessddgence of

the 3o bluant tipteiséed endimebdeidedidr aedaberwasdlypbeyongd;d ha sshar pened
di stal end 54 aa’aége‘ distal spring force applied by the large spring 20
over cones the€8 e¥iyh %@Sﬁ"l’aﬂééﬁ SHEEFE RULECZES 36 Afovmmarst 2004

proxinmal spriagjhesse ofd e Rl eondBhi B9t22wi Y, &gﬁé poify, %@ user
attaches a luer tip syringe (not shown) to an aéapter Y provi ded at the
proxi mal end BtUubhokt el Bils ageli32ep1ovhges nsesefagbl et tsyx fafcet fers
syringe throughnpsoxial j apq Lnt S 60 until..a sealing
engagenent wt hnpr ox%ﬁlt%gg%n%g w%gli gga%}eui §5§§§ %@y uSEeh H"éﬁ%ﬁﬁl%l s the
pl unger o#> t heeR§kTHgandavkdece rietiogdehet bisseat eRaf eegatd we PFrEssdr e

within the plguyg Vi A5 that ction luid into the 10 plurality of
radial ports 36 g%' iq%néer% n"egj "g%é.gg?ﬂ%%%ci?‘o%%dsﬂ’cﬁ%h%% e&y t&vacuat ed
t hrough the cemuling R4randmouhevativealbdiheceidt €htBiser hrdaady2ef the
syringe. As notgd above) the present jnventjon contenplates a
hypersensitiv%ﬁ%ﬁgé;ﬁﬁtbﬁo §ﬁ§ef3Sed€ib%?i5ﬁpdﬁﬁsﬂiir%ﬂﬂ:ﬁﬁaﬁéenﬁﬁﬁlﬁy t he
blunt tip di s2a&lirend 32 1yDexitRgdBCHESLRL @S| EhF SNYeridJNidedbnaedheal
procedur%mthe user ngft.nanipulate the distal end of thoracentesis device
10 wi t hin thes}bal‘eﬁﬁrfl EHFtey £89) Rdopdelhe PwigRAIeals 3ucti on secreti ons
throughout cavity Mbaddawavar toSUePge spring 20, thoracentesis device

10 further includes z small spring 22 which is slidably
mounted around a portion of inner needle 28 housed in
handle 11 and provides a smaller proximal spring forece to

25 inner needle 28 in direct opposition to the spring force
applied by the large spring 20 in the distal direction.
As shall be discussed in greater detail below, large
spring 20 imparts 2 greater spring force than the spring
force applied by the small spring 22 such that the blunt

30 tip distal end 32 of inner needle 28 is maintained in its
fully extended, norn-contact position forward of the

sharpened distzl end 54. The large spring 20 and small

11
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20 mani pul ati on of the thoracentesis device 10 may cause inadvertent
contact with the lungs 43 or other sensitive internal body organ. As shown
in FIGS. 6 and 7, inadvertent contact of the blunt tip distal end 32 with
the lungs 43 causes end 32 to be forced backward. As the 25 inner needle 2B
is driven backward into conduit 34 the small spring 22 exq{A%;Lgtp_é(%i mal
spring force in the sane direction, which in conbination wth a resistive
force A generated by the contacted organ, noves the positive indicator 16
relative to negative indicator 18 30 and unnmask negative indicator 18 from
i ts hidden negiding ReStbhepi v thiduPOosddivg Lrdh 69gAs fi1e negative
i ndi cat or 18Q§%n@g into v?eM/it visualﬁilaﬁests ﬁﬁéﬁégérg%B TI TUTE
SHEET (RULE Z&2l spriApgustraograiatdblisndesigngidssathenblaB2lawas: made
contact wth . hadya.grgan; farri t I ph_is_shawn
illustrating S?he r eat g? %I%F%c |%lrﬁlgneﬁgﬁgf\%s§?fdogt?%§ %%Is ing 5
arrangenment $@raogoldi ng io i ha:pmeseionpresBedobt abe CAIRRAiEOML LM he
singl e spting.arrangenment .88 of pri.or art detection nechanisns. As shown in
FIG 8, itL’ tg%é’sdésgﬁgﬁeg%% erS PR ERG Y 6Pc§§‘6efﬁbl3ge‘?f€?%d&ﬂi by the
contacted i npesiakohodyweEgathd biairder iboddiksBh agg4t B8 dohdfmar peedle 2B
and unnmask the negative i ndi cator 18, thereby nore quickly alerting the
user. For exaRpFEhainhedy e tdeoprraagplesdnt ipventiendlseg@dnd st o
di spl ace thenposht i MethdbLAiMa11%: 1304 tYBABSK 1 BROAL L Vs |yl n 18 when
0.075 | bs. of conbi ned fg{?ce lgeaner ajft ed 15 b %ot hﬁ%ﬁe&? eﬂglggst%grﬁgé of the
| ung 43 and FRELIBPoRZ kP $HFITRY 56 @@dofhsmbRFoE pEPRRR 2 Girte applied to
i nner neeggll ec2BprbBscontrast) it takes at least 0.275 Ibs. of resistive
force alone to gﬁgi n displacing the inner needle of the prior art single
spring arrangenenfCCP¥aIeg X9 RHCLHRT PSBREE OL5Bhe Hezesdntf orce has been
appl i ed that:hebAtibe, oMl LRENG RELVARGEIBNLoAE S DY & 130G d g
arrangenent have equal displacenent of the positiVve Indi‘cator T6°Fer the
same force aBe#dEEYe atnPifiafors2 16 andahbbkaubpy ecesnaativeat t he doubl e
spring 25 arkaRgesepindfcde Presept oL ayent | &S fANANEgd gt ection
sensitivity and quicﬁgf(iisugl ind?qgt?%%H%fggg?%§¥F5ﬁ§to u%eggsgggdue to
t he addi t§ onu®®T atk¥al thefrlivag 22pt gichel dendl 32 sprs mpder cangenent .
Accordingly, yibe goMinad eplall RgLarc L PL OX| lijag force 3o
appl i ed by. t‘F\e smal | spring 22 &ln %Pr eétﬁ%%%‘g;sﬁi%ﬂggtsaﬁévlgar ger distal
spring forcel2PpterrHyle lverd d8gersphpngeOipeids tthe M@repaapht
di spl acementy, 9f.,posidd Ve J di capoL,16.sipce th ' ol f,he smal |
spring 16 SUBSH TUTE s RU?E 5§) §e§ZPA€%%S £ g@fflﬂg’d&%a%%rg 16,

18 are visible to the user at 21l angles through handle

2¢c  11.  Referring to FIGS. 1 and 5, positive indicator 16 is
fixedly attached along a portion of inner needle 28
housed inside handle 11 and is partially disposed inside
a distal passage 65 of a hollow sleeve 24 which is
slidably mounted along inner needle 28. Positive

25 indicator 16 includes a chamber 46 which is adapted to
nest negative indicator 13 therein when blunt tip distal
end 32 is in the fully extended position. As further
shown, negative indicator 18 is stationary and fixedly
positioned inside cavity 50. As shall be explained in

3¢ greater detail below, when blunt tip distal end 32 makes
contact with a internal body organ inner needle 28 is

forced backward such that pesitive indicator 16 moves

SUBSﬂTUTESHEET(RULEZ&



22 supplenents the resisting force of the contacted organ in overcom ng the
distal spring force of the large spring 20. Preferably, both |arge and
smal | springs 20, 22 are nade fromany suitable flexible nmetal, however any
5 resilient, flexible material that inparts a spring force upon conp ession
is felt to fall within the scope of the present invention. Aqaa
i nvention contenpl ates that positive and negative indicator ave any
contrasting colors, such as red and green, which will io V|suaIIy alert the
user. It should be apparent to those skilled in. the art that the present

i nvention, al redaghventendes $wor:idmrgcanyesive couldzadsadepplied to
simlar nedlcal rgcedures such as paracentesis, pneunothorax, or
perlcardlocenP ?E ?hb?d+%§ﬁﬁr¥§sone 15 type of hypersensitive detection

nmechani smto prevesiedasegatin 0 geﬁ@&ﬁlmﬁeheilb@t%@@iaPOdy organs. It
shoul d be under st ood fromthe foregoin | e particul ar enbodi nents

of the invent?8h h%%%ﬁ?ﬁﬂﬂ]ﬁﬂqlkﬂQiaﬁéé dagtadspesdege &&rarsuproadintlcat i ons
can be 20 qmdgatbesetdy n piyit and scope of the
present i nven??o Ther \é\%ére tﬁgt QnB% %ég‘ti *HHEFRSEEENt i on be
limted by th@cgml&hft;autntzm;mmstfeaaleetrhez4copbmmér tveel Jprees €prme Ny LNt i on

is intended t mted e ,appended cl ai 17 SUBSTI TUTE SHEET
( RULE 26) gﬁ%%lus(% %A‘I‘hl% aﬂaﬁaggycﬂ%%%s I{‘q;e FISKYMRer acent esi s
device (10 fmrtmmwﬁlgz.n‘daﬂ theferiom aacenety:hsabgh | horagenieshs device

10) conpri si 5 a.hollo 13 an outer needle (30) extending from
galé bogs (131)'& Bt PIARE \grfeéﬂ’iség%%ﬁmﬁ%‘hﬂngt%e cﬁﬂﬂjlﬂ(ft p{rgzgmal ?

t her et hr augh; passdgwar7 nRade s 28) a%hbﬂé@ :‘2’19:&%&0@@ s*é'a’hjag sai d_condui t
(34); a first_spring (20) housed in said assocl ated with said

i nner needl e ?%’)ﬂs%éﬂﬂleﬁ-’ rsé‘ﬁtouéﬁleifnge(?hﬁt h%mﬁ%%ha‘a rﬁiaﬂgpr Bhg force for
urging sald igeredieade 428} bB0-Ba ULy £X1ENGEI 15 o lon s and

second spring (22) having a second spr orce acting on 84F4%i nner “needl e
i n oppositior-heredni d ixeddty Eprlﬂhglhm@esbéexsalzﬂ firr @ stpriogag?0). 2. The

t hor acent esi $ I 1G5 (mg)ld%C%%Rr_dL 9560 gH %nb . per e n tsgl g;g&# él IS

transparent. “3. e thoracente5|s deV|c acce wher ei n
said firs sphamperasée fios gpeab.eg ahms&ﬂ \Sﬂﬁﬁ’ldICBpﬂhl‘ Bg ﬁﬁbﬁﬁdeé’r The

horacent esl S HREEe a0z eRea0n dbngal O Shal N dy VIS T QUEEE Nl

) through thoracenteSLS dev;ce 10 as well as‘preventing

atmospheric air from entering the pleural cavit§ during

operation of device 10 through the chest wall 41. As

20 further shown, one-way valve 70 includes an annular
flange 71 formed adjacent one end therecf for anchoring
valve 70 between sleeve 24 and an inner shoulder 72
formed along the interior surface of handle 11.
Preferably, one-way valve 70 is a duck bill valve,

28 although any valve which functions to prevent reflux of
fluid being withdrawn in one direction, while also
preventing atmospheric air from entering into the pleural
cavity from the other direction, is felt to fall within
the scope of the present invention.

30 Referring to FIGS. 2-7, the operation cf
thoracentesis device 10 will be discussed in greater

detail. FIGS. 5-7 illustrate the sequence of the
13
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18 4 August 2004 5. The thoracentesis device (10) according to claim 2,
wherein said thoracentesis device (10) further conprises a first indicator
(16) associated with 5 said inner needle (28), said first indicator (16)
giving a visual indication that said inner needle (28) is in the fully
extended position. 6. The thoracentesis device (10) accordiﬂg%kﬁzgégﬂrn 2,
wherein said thoracentesis device (10) further conprises a second I ndicator
(18) associated with 5 said first indicator (16), said second indicator
(18) giving a visual indication that said inner needle (28) is not in the
fully extendedPRGHIETE57 devhee t Horac ditte sus edeneedl ¢ 180 penarrhites t o

claim6, whergid Sald $869nd,i péi . (18) i . Lhside. sajd first
i ndi cator (16). 8. ?he t%grg%eﬁfégﬁgﬁgééﬁﬁe ?%6%§g%ggré$%%lf%5%ﬁégln 6,
wher ei n sai d Seddfd Eadtbat vsex BInetsraftugs yhirodgenthe onhesewatierisai d

e 2 st B Sl bl SR Bt 8 T erapentesi
sharp tips(54horb@entheithaeacentssisadentcealiOy1agsoidifge to clai m 1,
wherein said QQ@FV ge%gke (28) includes a blunt tip (32) . 19 AMENDED SHEET
4 August 200£ ine Ce generated by the resistance of chest wall
- 41 and the proximal spring force applied by small spring
22 to inner needle 28 overcomes the distal spring force
similarly applied by the large spring 20. Referring to
10 FIG. 7, as sufficient contact is made by tke blunt tip
distal end 32, distal end 32 is forced to withdraw
backward in the proximal direction into conduit 34 as the
sharpened distal end 54 of cuter needle 30 is exposed and
penetrates through the chest wall 41. Once the sharpened.
15 distal end 54 of thoracentesis device 10 completely
penetrates the chest wall 41, cdistal end 54 enters the
pleural cavity 45 of the patient.
As illuétiated in FIG. 5, once the sharpened distzl
énd 54 enters the pleural cavity 45, the resistance
20 generated by .chest wall 41 against distal end 54 ceases
and the distzl spring force zpplied by the large spring
20 cvercomes the smaller proximal spring force applied by
small spring 22, This forces the blunt tip distal end 32
forwarcly out from conduit 34 such that tip 32 is placed
25 in its original fully extended pcsition beyond the
sharpened distal end 54. In the fully extended position,
blunt tip distal end 32 shields sharpened distal end 54
so that end 54 is prevented from lacerating the tissue of
the patient. FIGS, 2-4 illustrate this secuence of the
30 blunt tip distal end 32 being urged forwardly beyond the
sharpened cdistal end 54 as the distal spring force

applied by the large spring 20 overcomes the smaller
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11. The thoracentesis device (10) according to claim?9) wherein said inner
needl e (28) includes a blunt tip (32) . S 12. The thoracentesis inner

needl e (28) extends farther fromsaid body (13) than said outer needle (30)"
when said 10 inner needle (28) is in the fully extended position. 13. The

t horacentesis device (10) according to claim 12, mhereln_mq ai shggnner
needle (20) is in the fully extended position, said first spri'ng (20) is.
fully 5 extended and said second spring (22) is fully conpressed. 14. The

nol odee o i1 BAPKREL SBHASORUA e S8l bl e BSEend 2B A Fhdsmect ed
to said 5 fro@plnmusthg {4€) . atmchBse at hoeacenp esy simteyi ggbt( ]sqgo“ggcordl ng
to claim1l, ngrghnaa%%ge}h 3%§?E e§ fg0¥£8fps%3 furtq§ c?ngg|s$ﬁea one

way valve (70) dispos : _
t hor acent esi stderacenté@;)s a0l 19 b9 Qh@éf‘tiE%V\f}?é &k S dHd rst spring
force is less _than O. ]Pounds 20 _AMENDED SH ugust 2004 17. The

t hor acent edi s S8Ev18e fﬁ He RFWLAG Lt ePenanen 86 andrigitie swsbagecddd spring
force is | essuyhban 9. %@M%ag%%engh\gl{:lbg%r neea??'oi:(eg'@)\ﬂ ?6( 1Q)

according to claim1l, wherein wien said In INn"the fully
ext ended posi BFBREVRRi d Baumsay p;l“@azpubks el ﬁhbgeandnfsauma slyatipgti p

(54). 19. ThephbRiaeen @Y mdlewCe (100 ACROI AR (D L cpfigrei n sal d

body (13) deflnes an i nner pathway for t acuati-on of rough said
conduit (34).%t29. W%d?aéféém é§| *s:haéw@@t:(qr@s @mmm@ ttdneclal m 1,

wherein sg d Lgpgyaill@ dfﬁ(&l_?hléq_%ghggrgge b NGr (£ @exf f@) %@8?3?" on of fluid

from sai d body racen esi’s eV|ce ﬁg to claim
5, wherein sa$@C¢4¢Qﬂd|ﬁﬁmnﬁau6rt@is)evacwaﬁedtﬂqud@hddan toamuyicegawhen

sai d inner negk€,(28),7.8 B kg LD fUL] Ny %rc]:dd?fd o@.‘oil‘ltel ggrlnge
As noted abeve, the present invention contemplates a
hypersensitive detection means for detecting any
15 resistance met by the biunt tip distal end 32. During
theracentesis or any similar medical procedure the user
must manipulate the distazl end of thoracentesis device 10
within the pleural cavity 45 in order to effectlvelv
suction secretions throughout cavity 45. However, such’
20 manipulation of the thoracentesis device 10 may cause _
inadvertent contact with the lungs 43 or other sensitive
internal body organ. As shown in FIGS. 6 and 7,
inadvertent contact of thelblunt tip distal end 32 with
the lungs 43 causes end 32 to be forced backward. As the
25 inner needle 2B is driven backward into conduit 34 the
small spring 22 exerts a proximal spring force in the
same direction, which in combination with a resistive
force A generated by the contacted organ, moves the
positive indicator 16 relative to negative indicator 18
30 and unmask negative indicator 18 from its hidden nesting
position within positive indicator 16. As the negative

indicator 18 comes into view it visually alerts the user
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22. A thoracentesis device (10) for renoving fluid froma cavity of a
patient, said thoracentesis device (10) conprising: 5 a transparent housi ng
(13); an outer needle (30) extending from said housing (13), said outer
needl e. (3D) defining a conduit (34) therethrough; an inner needle (28)
slidably disposed within 10 said conduit (34); 21 AMENDED ghﬁ%ﬂ@tzg@4August
2004 a positive indicator (16) and a negative indicator (18) disposed in
said housing (13); a large spring (20) associated with said inner needle
(28) and disposed jn said housing (13), said 15 large spring (20) providing
a spring forcéiPBrbﬁF@FnElanl%ﬁﬁ anchd@dhes( pejet ocatéat | wi e te ey
position; andcagsqul |l spring (22) disposed in said housing (13) for
applying a counter_spring force to said 20 inner needle (28): whereby said
spring force and sBRfECEBLME &¥C FHG.n@/f 6r g8apppds eslomen ahblnerzatiRhg The

thoracentesi stdeVvh£€:£4 04 qj.n .clabm 2 erein said spring force
of said |large spr?nga(ZO) appEﬁggl%eé%égkgéggx$gly$%r§%ﬁ{H§H”§§Pd counte r
5 spring forca8rBRnganznsn |acsymidigy( 22) thadprdbent hiivaerissiis devi ce (10)
according to 1 rein said positive indicator (16) gives a visua

i ndi cation t hg%@%g}f%g?l}\\r,\xég e e 958y P e 2 T RS EERRR T f%)&fgrﬁ’&é&rposi tion.
25. The thor agehtéstiacieni cedhbi) saecor dkNghbon Ci@i M @2,8 Whar @iaResakd
negative indiﬁéuérségﬁglgives g.visgalﬁindipation that said inner needle
(28) is not in the 51Ty eReendddposet Ponns Herert ahdivaddst esi s devi ce
(20) accordi ngontactad M2 rnslebedy satdnnegabide: idWlicalladel8hel s nested
and: hi ddep, | nzi e, Sl hROYd Lvg LASheR! ohe (100:e 2,23 AIRED ST

thersby more quickly alerting the user. For example,

inner needle 28 of the present invention begins to
displace the positive indicator 16 and unmask negative
indicator 18 when 0.075 1lbs. of combined force generated
15 by both the resistance of the lung 43 and the proximal
spring force of small spring 22 are applied to inner
neadle 28. In contrast, it takes at least 0.275 lbs. of
resistive force alone to begin displzacing the inner
needle of the prior art single spring arrangement. It is
20 neot until over 0.55 lbs. of force has been applied that
both the double spriﬁg arrangement and single spring
arrangement have equal displacement of the positive
indicator 16 for the sans force a5 noted at point 92.
It can be appreciated that the double spring
25 arrangement of the present invention promotes enhanced
detection sensitivity and quicker visuazl indication of
detection to the user due to the addition of a small
spring 22 to the double spring arrangement. Accordingly,
the corbined resisting force and proximal spring force
30 applied by the small spring 22 in direct opposition to
the larger distal spring force applied by the large
spring 20 permits a more rapid displacement of positive

indicator 1€ since the spring force of the small spring
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4 August 2004 27. The thoracentesis device (10) according to claim 26,
wherein when said inner needle (28) is not in the fully extended position
said negative indicator (18) is not hidden by said positive indicator (16).
28. The thoracentesis device (10) according to claim22, wherein said outer
needle (30) is fixedly connected to said housing (13). 294A-£bq.ust2004

t horacentesis device (10) according to claim 22, wherein sai d 1 nner needle
t28) is spring |oaded. 3U. The thoracentesis devi ce (10) according to claim
22, wherein said inner needle (28) extends farther from said housing (13)
than sai d out?¥ $igrliangEe) thikenesartiirantororeelf ecf2jonitactrdt begéml | y

ext ended posi IC &li < i f|UId fron1a cavity
conpri si ng: ai%%e%o?ﬁﬂ% r?ﬁgq%aggd%’eef 2% s}]e & fgy aF’s:b%%ed
within said bfRly (BEBferapliirbotbiienge (20 Smmls]edspmrml @ohodg &+8) and
a=sociated w ad et S t 20) having a first
spring force #é;éur%lnpng 3} %gégjﬁ ﬂ'%é%“es m‘%ﬁe 'd%ré‘géit e)5n A%¥nd a second
spring (.21) #ﬁﬁmkk?mifséd@wdbéprmagetnabeshinﬂxmpanﬂﬁ medp&&ngafdr@eedle

(2,8) in an qgﬂg§ t g f nni.ng . farce o, s flrst
spring (20). ANENS%B %&E 158 g iﬁ g%tféébdégajrg &enéﬁ B8l ° ge

accordi ng tc)Rﬂﬁﬁﬁﬂt3ﬂanwénenn s@he mxeb&nﬂ xhnanﬂaohumbhEEmpmatudes needle
(3Gy, said n I f n f T i cal device
accordi ng to%&ﬁen*%?kl%erhﬂlkingggfgwguidldl% ?%g%‘sg i sposeej

i nsi de sai d CFFRASLABE) COQQISThéumd@%aieCd@nd:@m@or d‘hmght wiktl ai m 31,
uherein sal dHadUinl3k e EAOSRALEN! - 13%n0NG TRILGRL dAY €8 afgOIdINg to

claim 31, mhereln said first spring force I's greate an sai d second
spring francé killed in. the art that the present invention, although

intended for thoracentesis, could also be applied to
similar medical procedures, such as paracentesis,
. pneumcthorax, or pericardiocentesis that require some
15 type of hypersensitive detection mechanism to prevent
laceration or puncture of internzl body organs.

It should be understood from the foregoing that,
while particular embodiments of the invention have been
illustrated and described, various modifications can be

20 made theretc without departing from the spirit and scope
of the present invention. Therefore, it is not intended
that the invention be limited by the specification;
instead, the scope of the present invention is intended

to be limited only by the zppended claims.
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36. The nedi cal device according to claim 34, wherein said nedical device
further conprises a first. indicator (16} associated with said needle (28),
said first indicator (16) giving a visual indication that said needle (23}
isinth_fully extended position. 37. zhe nedical device according to
claim 34, wherein said nedical device further conprises a g@agand Jop4i cat or
(18) associated with said first indicator (16y, said second Ihdicator (~8)
giving a visual indication that said needle (28) is net in the fully
extended position. 3g. The nedical device according to claim 37, wherein
sai d second indicator (18) is nested inside said first indicator (1c) . 24
4 August 2004 39. The nedi cal device acqﬂhg&gg to claim 37, wherein said

, second indicator (18) is fully hidden from view when said needle (28) is
in the fully ext®hdedipddiaimed. I=lD. The nedi cal device according to claim
31) wherein said needle t18) includes a blunt tip. 41. Th_ nedi cal device
according to claim 3l wherehhrsaldeRodyidh3de (16 udes rambt o fhaugi ng (12)
and a rear housing (14) threadably connected to_said front housing (I2).
42. The nedical §89Pc® Géé’ééifdi?@l‘%/ Sherafshgeis\BerEen {28} ccemRfiicand devi ce

further conprgses a one warnhy¥eldue nbayD)idi;sposed in a catrity of said body
(13). 43. The nedical. device according to claim3l, wherein said body (23)
i ncl udes an opening (86) BBrotYREF s¢setmti3dh srcsndirg £Fom ¥49dPB8dy (13i°
44. The nedical devi casaccosi r@icke £dail® 370) Whariak AgSai sbrdui st (34di cat or
(16y is not fully hidden fromview when said needle (28) is not is the
fully extended positi:GfresBroutiedi cal device for removing fluid froma
cavity conprising: a housamdirnk?) needidqed) es iddplyl doagdaeadiwspsed within
said hosing LL3); a positive_ indicator (16) and a negative indicator (is)
di sposed in Fai d houSPhg FHLE ég F positive and negative indicators (1fi"
18) bei ng operatively assogifmirad wbitinsdid) nended (2833idhody (13)

and associated with said inner needle (28), said
first spring (20) having a first spring force for
urging said inner needle (28) into a fully extended
15 position; and
a second spring (22) having a second spring
force acting on said inner needle in oppeosition to

said first spring force of said first spring (20).

2. The thoracentesis device (10) according to claim 1,

wherein said beody (13) is transparent.

3. The thoracentesis device (10) according to claim 1,
wherein said first spring force is greater than said

second spring force.

4. The thoracentesis device (10) accerding to claim 1,
wherein said outer needle (30) is fixedly attached

to said body (13).
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4 August 2004 51. The nedical device according to claim45, wherein the
nmedi cal device further includes a needle_ (30)) said needle (30) being
fixedly connected to said housing (13). 52. The nedical device according to
claim45, wherein said needle (28) is spring | oaded. 53. The nedi cal device
according to claim44) wherein said needle (~8) extends f said
housing (13) than said needle (30) when said needle (28} QIAP%‘SJ‘EG@‘PUI |y
ext ended position. 27

IN'Ntz*/ NG N NPC/ NPz*/ Nt/ Ntj*/ NB/ NN */ N Nt */ NBzu/ Nz/ Nt z\ / Nt C/ N* % N% N} z%
NK7/ NdP/ Nt z/ N) z/ N=/ NBBLhk12} ~! "' (4AFJ \ +, wx} xsni d_ZU] ca] ca] ca] ca] ca] ca]ca]c
a)J cal ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c”a]ca]calcal calcauU
]ca] cal x. PQ ; YZ[ st

#$qr | wr the/Y] ca] ca} ca] B ¢apeaterjasaFcas CiT 4104 2aqding) £8] e ichby ca] ca] ¢
a] ca] ca] ca] ca] ca] ca] ca}sakea] slEakcahcatidh:a beVice (10) furcher

01240R fg{val gb] X] c] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca)]\ cal ca] ca] cal]ca] cal ca] ca

] ca] ca] ca] ca] ca] ca] ca]ewpEapea] & ficafcapdifatar (N AwReEeF 8 1%YheAY] c] ] ca

] ca] ca] ca] cal] ga] ca] cal£a] ¢ahealakeal @@d)ca]s@ahCﬁi@s?d aabea} ead calepal cal cal ¢
a] ca] ca] ca] ca] ca] ca] cal PlLYITe"#1$2%$& &( &+&9&( (

))------ N Q11T O(TORRgl goTdeEtc APerfatdriaF et ccateatt %84 €a] ca] cal ¢
a] cal ca] ca] ca] ca] ca] cglggal §aicaldeCc gl ca) careatisal gadiddbaal ca! 0111222223033)
AWMIA444444N6N5556 66688@ A; S,

| wmhc”Y] c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] cg] calir] eadEdetreeas Sdddies;(10) accordmg to claim 2,

Do SSESE<([ = ===>>A>SE>S>U>S>>>> kf \
ca] ca] ca] cal] ca] ca] ca}’ﬁ‘i@f*&%}%ﬁ]%&f%ﬁ%&] (?é]sc YPE %CZ% g%]lJ]Cg;q gg} EZ]U]C

cal call cal call ZTQSG“&%U% Bridh dlu B tﬂl%ifﬂc%%} a%*%%b@ﬁ%%&%t‘é%%‘é‘é? CacE
CHCb Ce Cy CCCCCCD (18) giving a visual indication that said inner

needle (28) is not in the fully extended position.

7. The thoracentesis device (10) according to claim 6,
wherein said second indicator (18} is nested inside

said first indicator (16).

8. The thoracentesis device (10) accoxding to claim 6,
wherein said second indicator (18) is fully hidden
from view when said inner needle (28) is in the

5 fully extended position.

9. The thoracentesis device (10) according to claim 1,

wherein said outer needle (30) includes a sharp tip

(54).

10. The thoraceﬁtesis device (10) according to claim 1,

wherein said inner needle (28) includes a blunt tip

(32) .
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DDD. D1DWDZDD{ vpke™ ZUkf a\ Vimhc”Y] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca
U] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] caDDDDDDHEPEpE
SEEEEEEEEEVFWFFFFFFF! GbG GLG GF vgkf " [ Ukf a\ Vimhc”~YU] ca] caU] ca] cal] ca] cal] ca]
cal] ca] caU] ca] ca] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca
] cal] caGGGEGEEEEEGEGEHEHHH] H-HHHHHHHHHHHHNT KT LT T { vpke™ ZUmhe” Y1ag Akl gaU ca] c
aU] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] cg?ca%g] ca] cal
cal] ca] cal] ca] ca

11 JI@CIWZIyJ}JJIJIIJ. KOKAK7K\ K_KKKKKKKLL+L. LBL{vpkf a Vke" ZUrhc”Y] ] cal] ca] c
a] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] ca] cal] ca] cal] ca] cal]
ca] cal] ca] caU] ca] caU] caBLFLbLf Li Lj L{ L~LLLLLLLLLLMVBMEM M M~-MVMM N* N>N{ NNNNy t
ni d_YTmhc”] caU] ca] ca] ca] caU] ca] caU] ca] cal] ca] ca] caU] ca] ca] ca] cal] ca] ca] cal
ca] cal ca] ceg]l:ﬂogg]ecallﬂ_ca]rgg] g&mﬁ]—,ea};w%&aee (10) according to claim 9, U cal
NNNNOOOOOB OO000000OPPPQPTPPPPPPPPQ~ysnhc” o al ca o ay ca
caU] ca] caU] ca] ca] ca] cale&f %Hlﬂsééfcéﬁ%:a]“%ﬁ%r%aﬁ\%gh Ulé‘g?%:% caa%bg'g%afq aU] ca] c
a] cal] ca 32).

QPQRA Q_ QLOQORRXR[ R_Rbl(?RR)RRRRSSSSch S{ S~SSSS| wygl f a[ Vhc*YSmhU] | caU] ca] caU] ca
] caU] ca] cay] ca]f’caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] cay
ca] cal] ca] ca] ca] caSSSSTT&T) TUTXTzT} TTTTTTKUNUUUUUUUUUWV

V5VOV{ upkf [ UncMYS U

] ca] cgllJJ]pca] E:a] gaU]1 aﬂﬂ;gﬁf@g&gg@a{%ﬁéfpﬁfg%ﬁf%%é@@%%m

TP I i T RPN i by ey O

XX: XAXBXr XUXW@%MY&W%~%%%C@SWEC§.%& cg] chJ] ca] cal] ca]

ca] ca] ca] ca] capcal] ca] tetdr aleed]l e aldDalisath cdiec 4Ul éu] e gregd] Bajtedrca] cal ¢
ZZZJZNV\ Z _ZuZxZZZ ;

?LF?EJ][ F?[ WA gl eV {J\ i(\{vql[ Egb\ Whh] ca] calU] ca] ca] ca] ca] ca] cal] ca] ca].ca] ca] ca

aj cayl £ 5

] caU] ca] ca] ca] ca] dd} caTka] Waireaehesd icadpe e 3PS af EE % 46 43 1 12
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cc3cbeec~yt oj e_ZUmh] ] c8dRRASSE& ea] ca] ca] ca] cal] ca] ca] ca] cal] ca] caU] ca] cal] ¢

a] cal] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] cal] ca] caU] ca

dddd\ d] dddddddd~ fff : . : ;

foCfC?f Hgl gV‘]ngzt 0j é'*faﬁﬁ]eelﬂti’é’féﬁf‘&%ﬁsclaﬁ 83T%%iﬂ‘(:lgf caljca 4urea %caallrj]l éélcaU] ca

PSRN e e e Ry i AR

DTS wal fa[ V] e 1O BFRAUi R eduft e SRR A e tal Al ca] cay

ca] cal] ca] cal] 6a] cal] cedaalhoabted)| G&Pca] ca] cal] ca] caU] ca] cai i

1 g ISR Ay oty ot co e
ni c” cal] ca] caU] ca] cal] ca] caU] ca] ca] ca] cal ca] cal ca] ¢ca] ca] ca

caU] ca] ca] ca] cal] ¢4} calemBheapesntjasdc 48y & cé@l? cﬁcﬁﬁ%ﬁh}r‘? n‘fﬂﬁfﬁl]nﬁn

nnPNnRNSnnnVoYo[ o\ o~ql - ARPRROS: Gatrkeni 4] ekead< ajimaUreadtoa] cal cal] ca] ¢

aU] ca] ca] ca] caU] ca] ca] cal] ca] ca] ca] ca] cal] ca eca}%gaéfs%gs%g] gg]é:q;]a%%y!,ca] cal
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. g=quagxqqqqqql gJtttttt isaswaewawniramwwasxx#xzupke” ZU] cal] ca] cal] ca] ca] ca] ¢
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ca] cal] ca] ca] ca] cal] ca] ca] ca T e{{: is less than 0.275
|JALFLELYLZ 11T ] Y YReAdes [5%% éﬁu(ﬁfci%laﬁ{é%}ca cal"e) Ca al cal cal cal c
a] ca] cal] ca] cal] ca] calysaldsal] ca] cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca

}4}9 k}p}}itidt}—~ ~9~>~r ~w~~~~~~~ #(=CTUzt oi d"YTke" Z] ca] caU] ca] cal] ca] ca
U] ca] ca] ca] ca] cal] ca] cal] ca] calU] ca] ca] ca] cal] ca] caU] ca] cal] ca] ca] ca] ca] cal
ca] call ca] ca

U e*/ Dl KM cpu{upj e_ZUke" Z] ] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] cal] c
a] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] caU] ca] ca ‘

00r" SXA _(zupke  ZWke  Z] ] caU] ca] cal] ca] ca] ca] caU] ca] ca] ca] caU] ca] ca] ca] cal] ca
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WR{ vgkf " [ Uke" Z] U] ca] cal] ca] cal] ca] ca] ca] ca@%} ca] ca] cal] ca] cal] ca] cal] ca] ca]

ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] cajmeaSECSHEED;
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18. The thoracentesis device (10) according to claim 11,
wherein when said inner needle (28) is in the fully
extended position, said blunt tip (32) extends

5 beyond said sharp tip (54).

19. The thoracentesis device (10) according teo claim 1,
wherein said body (13) defines an inner pathway for

the evacuation of fluid through said conduit (34).

20. The thoracentesis device (10) according to claim 1,
wherein said body (13) includes an opening (86) for

the evacuation of fluid from said body (13).

21. The thoracentesis device (10) according te claim 3,
wherein said first indicator (18) is not fully

hidden from view when said inner needle (28) is not

5 is the fully extended position.

22. A thoracentesis device (10) for removing fluid from
a cavity of a patient, said thoracentesis device (10)
comprising:
5 a transparent hocusing (13):
‘an outer needle (30) extending from said
housing (13), said outer needle (30) defining a
conduit (34) therethrough;

an inner needle (28) slidably disposed within

10 said conduit (34);
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position; and
a small spring (22) disposed in said housing

{13) for applying a counter spring force to said

20 inner needle (28B);
whereby said spring force and said counter

spring force oppose cne another.

23. The thoracentesis device (10) according to claim 22,
wherein said spring force of said large spring (20}
applies a greater axial force than said counter

5 spring force cof said small spring (22).

24. The thoracentesis device (10) according to claim 22,
wherein said positive indicator (16} gives a visual

indication that said inner needle (28) is in the

5 fully extended position.

25. The thoracentesis device (10) according to claim 22,
wherein said negative indicator (18) gives a visual

indication that said inner needle (28) is not in the

5 fully extended position.

26. The thoracentesis device (10) according to claim 22,
wherein said negative indicator (1B) is nested and

hidden inside said positive indicator (16).
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to said housing (13).

29. The thoracentesis device (10) according to claim 22,

wherein said inner needle (28) is spring loaded.

30. The thoracentesis device (10) accerding to claim 22,
wherein said inner needle (28) extends farther from
said housing (13) than said outer needle (30) when

said inner needle (28) is in the fully extended

position.

31. A medical device for ramoving fluid from a cavity
comprising:

2 bedy (132};

a spring-loaded needle {28) slidably disposed within
said body (13); » _

a first spring (20) housed in said body (13) and
associated with said needle (28), said first spring (20)
having a first spring Eorce for urging said needle (Z8) iz
one direction; and

a second spring (22) bhaving a sesond spring force
being applised to said necedle (28) in an cpposite directicn

to said firsc spring force of said first spring (20).
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g) defrnlng a condaic (34)

13. The medical device accerding to claim 32, wherein said

needle (28) is slidably disposed inside said conduit (34).

34. The medical device according to claim 31, wherein said body

(13) is transparent.

35. The medical device according to claim 31, wherein said

first spring force is greater thaa said second spring

Eorce.

36. The medical device according to claim 34, wherein said

-medical device further comprises a first indicator (16)

associated with said needle (28), said first fadicator (1§)

giving a visual indication that said needle (28) is in ths

fully extend=d positicn.

37. The medical device according to claim 34, wherein said

medical device further comprises a seccnd indicateor (18)

assocrated with said first indicator (16}, said second

indicator (18) giving a visual indication that said needle
(28} 15 not in the fully exteanded position.

39. The medical device according to claim 37, whereinm said
sacond indicator (18) iLs nested inside said first indicator

(L8} .
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40. The medical device accerding to claim 31, wherein said

needlie (28) includes a blunt tip.

The medical device according tc claim 31, wherein said body

(13) includes a front housing (12} and a rear nousing (14}

threadably connected to said froat housing (12).

42. The medical device according to claim 3L, wherein said

medical device Further comprises a cne way valve (70)

disposed in a cavity of said bady (13).

43. The medical device according to claim 31, wherein szid body
{13) iacludes an opveaing (86) for the evacuation of fluid

from said bady (13}.

The medical device accerding to claim 37, wherein said

44 .
firet indicator (16) is not €ully hidden from viaw when
said meedle (28) is not is the fully extended pceition.
45. A medical device for removing fluid from a cavity

comprLsing:

a housing (13);

a needle (38) slidably disposed within said heousing
L3y, ’ , ' '
a posicive indicaker (16) and a negative indicator
(18) disposed in said housing (13}, sadid positive aad

negative indicators (16, 18)being operatively associated

with said ne=dle (28);
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applying a counter spring force to said needle (238);

whereby said spring force and said countsr spreag

force oppose cne another.

45. The medical device according to claim 45, wherein said

spring force of said largs spring (20) applies a greater

axial force than said counter spring ferce of said small

spring (22).
47. The medical device according to claim 45, wherein said
positive indicator (16) gives a visual indication that said

needla - (28) is in the fully exrended position.

45. The medical device according to claim 45, wherein said

negative indicator (18) gives a visual indication that said

needle (28) is mot in the fully extended pasitica.

45. The medical device according te claim 45, wherein said

negative indicaccr (128) is narmally nested and hidden

inside said positive indicator (18).

The medical device according to claim 46, wherein when said
aeedle (22) is not in the fully extended position said

negative indicator (iB) 1s oot hidden by said posicive

indicator (15).
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§51. The medical device according to claim 45, wherein the
medical device further includes a needls (30), said needle

(30) being fixedly connected to said hcusing (13).

$2. The medical devics according to claim 45, wherein szid

needle (28) is spring loaded.

53. The medical device according ta claim 4a, wherein said
needle (28) extends farther from said housing (13) than
said ne=die (3¢) when said needle (28) is in the fully

extended positian.
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