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PCT/ USO7 IS99 R723 SELF RETRACTI NG MEDI CAL NEEDLE APPARATSS/#DED
METHODS FI ELD OF THE | NVENTI ON

This invention rel at es_general | to nedl caI needl & Spparat us and net hods
and par t SELEFRELRAL LI 2 L NEEDLEAVEARANTENA LHORS:h are
sel f-retracting from 5 a fuIIy extended position during use to a
retracted position wherein the needle is fully wi t hdrawn and encased

wi thin a housing for safe di spag@iLD U EHEINVENTIOMNention is
rel ated to nedical products which may only be used once to eljimnate cross
cont ani nation f rortTldﬁeﬂ\ﬁatlﬁ"eW@atQcheé}ﬁ@Uﬁé‘P madiral peadioanparaies al mpthoduends

o ch have oSkl 8 BRCLR LANSant | R PLASI 4. 6P, SOPLATLARS b
BACKGROUNDs O, fliifs: ehhdiaBH bédition during use to a r&f&@dﬁi&lt@ﬁmké}ﬁ ek xY!eHiE is fully

i nadvertent needle sticks are well known in the art of
wi t hdr awal , twma*ennatl engagidowithio s honﬁlagﬁ”tbrmafe dapdsel: é‘ﬂowenmraﬁenemuanab

ot her i cal ur e til,i. needl es. ni.ficant
attention is IB% %%d?rgg‘i %‘Elﬂ :berapt? prce |II% THEE PP v
l'i kel i hood of¢oh dxﬁlﬁat?d%P@&ﬁ%nE Pafidio® ﬁﬁtﬁhex‘ and t59R&kihddfeal products which have
Procedures involving needle withdrawal typically require a technician to

use one skeariel pads pimoatip pestseted fmm comammantdn svitheutvthereed afelditonals
being wt drawn whi |l e removi ng the needl e apparatus with the other
hand. Ten ‘cians typically give 20 higher priority to care for

t he wound than is given to disposal of a needle. This priority ei t her
requi res an avail able sharps container within ready reach or another neans
for safe di sposal w't hBACK@RﬁU]thOiEmm INNWENTI€INle. Provi di ng

adequate care is Qften conpounded the patient's ¢ d|t| on and
mental state, for ISQBIRHSESSOFiAteg I lﬂﬁ‘il‘feé%éﬁmfeﬁgfeﬁlf%ﬁr? |W€l own,jj theaart ¢y oper

disposal of §1RERinEARAR EndRRAL I nedtlloR IHRED chidbieR chiBldoBbn: At fhben 25
difficult, if not inpossible, ese conditions.

wi despr ead kmodied gmcadtdestutxshtzmgyneﬂiscsad) neeallexd Sigrificane extbneion &y placwdcod deetle

di sposal 10 obl.ens have resulted in the cog@e@t@ign ﬁ)éd di scl osure _of a |arge
number ofl>  stick@reties dydidhe sAMiEmRRIGTC og 1of PeIngppIPPssst IoAIPY dnde
area of bl ooq{?%ﬁpgrawal nost contenporary related art is directed
toward syringes and |like devices. Related art may 30 be broadly classified
into two categori @socedaes inwslvirginebdle péthdtaevalmypically seqainela telmicies to use onehi ch

conprise self-cont a| ned needle retraction. Manual withdrawal is generally a
t Wo- M@.@fg 1o plage pressure at the wound site where a needle is being withdrawn, while

PCT/ US97/ 1895&1‘10v1ng the needle apparatus with the other hand. Tending technicians typically give

20  higher priority to care for the wound than is given to disposal of a needle. This priority
either requires an available sharps container within ready reach or another means for safe
disposal without leaving the patient's side. Providing adequate care is often compounded
by the patient’s condition and mental state, for example, in burn units and psychiatric
wards. Proper disposal of a used, exposed needle, while caring for a patient, is often

25 difficult, if not impossible, under these conditions.

: The widespread knowledge. and history associated with needle care and their
disposal problems have resulted in the conception and disclosure of a large number of
devices. Though some devices describe application in the area of blood withdrawal, most
contemporary related art is directed toward syringes and like devices. Related art may

30 be broadly classified into two categories, devices which operate manually and devices -

which comprise self-contained needle retraction. Manual withdrawal is generally a two-



2 handed procedure, nmaki ng wound care a secondary step or requiring
an added i techni ci an. One known self-retractl

results P&%ﬁpg%%acuun1force, whi |l e ot hers generallyegﬁé%ﬁy%&§
self-retraction resulting fromthe rel ease of a cocked or biased spring.
There remains a need to provide a nore saisfactory solution to the art of
sel f - 5 retracting needl e devices.

SUMVARY OF THEndd\ArbBeld@N, making wound care Beecqridasestep orveqiiting an didodahedied] | y

di m ni shes the hazards resulting frominjury rel at ed needl e sticks
that occur af§Bpicise g kppwe plf- Waﬁrwawqa@%ﬁﬁ Tiom 3 wepym fpgse.evhideoothers
specifically, e t|t te.an

i nportant ad 5%%81&8981%&%?%%1&5?&%@% - r e rre !’f(g:%/ i C(r%glé E%réng as
evidenced by the fl'(hbi'eq\éhﬁgls(hbieé@ft@p@ﬂdieamore saﬁs&aab@gs@mtro@ab kl?e@ﬁrt bfsetfhe

i nvention over the background art. One object of the present
invention 3 sratacppr@néadée devinssel and i nproved nedi cal needl e

retracting device which protects the tip integrity and sterility of a
medi cal needle 15 and other internal parts of the device until use and

whi ch automatically fully regumMVARYOF THE INVEXgONt 0 the housing after
use. A further object of the present invention is to provide a

medi cal needl e refThepreseny lﬁventlom@@aﬁhdmmsbew hazgrsis resiiting fomlingery's  not
requi re an additiona ner for tran I 1y,
s an o, Eutet pRe SR bockd hfer BRABGhisFien BiocetuieR R BFSR RS0
retracting d@ﬁécﬁﬁa%%@éﬁfbaﬁaﬁﬁ ah@ SRR doE IHiAaldRfn ROt AD At fnddtiaflt LEVAXEd
state prior to use hereby extending the useful |ife of the product.

Yet anot her Ub}hs@tt foseiﬂmtr@mmgencdlc deents, enevidertced py dhe fhdlowving olgects and
wi t hdr awal needl e device w t&& n attached barrel for a bl ood

s
acqui sition %é&&%ﬁ{?ﬁ%ﬁ%}{ € InvVentionover "RE AT ] bl ood col | ection

tube manuf act ur edopy oBRE! FMthe Hebdik NSARHANE tprovidR IR and improved medical®
further object of the ‘present invention is to provide a needle cover for

t he dengedle retraating idsvicewhinh iphitsctsthé tig edegroy ahd sthulityi of g nokdidahgeedle

Separ abl 4511 0 IR TGS g of the devicd il wiigh S BBl iEngielig

invention i spdidinhRViheE BodsinEans uk@r rel easing a 30 cocked needl e assenbly
by distorting a portion of the housing rather than requiring a but t on
or ot her nechani cAlfudesriobiect of thy peeat invéntivo ghtotpnevidmasedigalwatdle retracting WO
gg{r} ?J;S:;) / 189%89(1% which is self-contained and does not require an additional container for transgort.
Additionally, it is an object of the present invention to provide a medical needle
20 retracting device wherein the needle retraction portion is in a relaxed state prior to use,
thereby extending the useful life of the product.
Yet another object of the present invention is to provide a blood withdrawal
needle safety device with an attached barrel for a blood acquisition vacuum tube, such
as a VACUTAINER® blood collection tube manufactured by Becton, Dickinson and
25 Company.

A further object of the present invention is to provide a needle cover for the
device which is releasibly affixed to the housing during transport and storage of the
device, but which may be frangibly separable from the housing.

Another object of the present invention is to provide a means for releasing a

30 cocked needle assembly by distorting a portion of the housing rather than requiring a

button or other mechanical device to project through the housing wall.



An additional object of the present invention is to provide protection for
t he wolgfib+8n which is distorted from being inadvert epidpyusdehsyssed
during insertion and use of the needle and to renove the protection
with a single digit notion inmediately prior to retracting the

needl e. 5 A further object of3the present invention is ta be
single use only and to ensure that the needle is safely encl osed when
retracted. An additionalygbjeetnat the ipresopieipvensiont i ¢o provédenprotestiemférathei s t o

limt the nupber of,.i.njecti . mol ded ts for nuf act uri ng ,ease.
Addi ti onal | yPoRpn Pbichhls dirored ym bisEipRTERET P dRdREId A B BT P ce
storing 10 NBMME YeRhEMRITD refveihs bRt of BRI siAde BigheRsH & BRS&IREY wior t he
apparatus is extended for use and which provides needle retfacting
force upon r® reas@ingftht heedleeedl e assenbl y. A further object of
the presept invention is . to provide a nenory el enent which conpri ses
an encl osgd fl ui d%mrﬁﬁeﬁ\/ﬁ)}hq%?seﬁﬁ OREHQRAS t8|b55151_gfe uSe'only and to ENSEE LB j ¢
i's an obj ect @t hE iPaEIeBlc1bRY WHeh Qtrdciegnul |1 fy forces within the
apparatus 15 which cause regurgitant flow when the needle is retracted.

It is yet anot her Yebartherobjechef the gsesent innergivni isto Himitphewuniéerofiajeetiomnd

i nproved ,V cat heter insertion apparatus conprising a housing which
mai nt ai ns st ®pldedppripfor manutactypngiegsy needl e, a catheter and other internal

parts of the appa i - M : ; i .
retracts the need{d‘gml{%fl %m% ﬁgelsﬁgﬁgfé%gog@f: ?r?esﬁgtel.n v%{om@ﬁ&&ﬁé é/ﬁ{r\%{ %{é?n%bj ect
of the pilesentmbAveehemwhich starepemeydyds anestiznssehibly vf thwvbapighrétubiseftbnded
"flashback” within the |V catheter device as influent blood courses into

the device fiophse and wigchprayidesnasfisggtracsiagdprce upon release of the pepgie 2sserablyy, it
. oo . oF . et i
brefil o syri nge aE BEk dHE N AR it BaROPKd Brdi MO MorlBle Whicn

appl i ed tranweirdes ipentdosed flaidafXss pathwah domeidhdiahn bed) e. A
further object of the present invention is to provide a syrirgge and nedi cal
needl e appar at us ABRpE weNioBIsCt afiies Besent Hentian;tp gullifisfopes pithindle pppagatus o
transportct . i e senbly is extendable for
use of t 5e k@f@gﬁsﬁé%%@ﬁggggwﬁ%gﬁéeetd?ealg?%t%lcgeﬁfor safe storage of the

needl e after use.It &0yet another objectATalidsrescmbjrehtidi totphevidy L6 ahdigRblan 1S
to provide a powered needl e w thdrawal devi ce_wherei n_a power

provi di ng ell¥nesthetps ingertignapparaius| comeriging; & heyging which maip@insgstargity 3f a
PCT/ US97/ 18959;. . . )

Yot anot her Thglical peedle, a catheter and other intetpal parts of fhe apparatus andl use anif which

W t hdrawel automaticdBy RdlB refigdtethe needle éxtb ehd hausing @éteil @€, per cut aneous skin

punctur eZ(P aSSes bflkjrtloﬂ?er}%%jetcthc{f%lxjcg&esent invention is to provide a means for viewing a blood
"flashback" within the I'V catheter device as influent blood courses into the device from
a pierced blood vessel.
Additionally, it is an object of the present invention to provide a method for using
a prefilled syringe wherein the trigger force for needle retraction is applied transverse to
25 the axis of the medical needle.

A further object of the present invention is to provide a syringe and medical
needle apparatus combination, wherein the syringe is prefilled prior to transport to a user
and the medical needle assembly is extendable for use of the medical needle and is
retractable for safe storage of the needle after use.

30 Another object of the present invention is to provide a powered needle withdrawal

device wherein a power providing element is a compressible elastic tube.



an orifice associated wth safe needl e contai nnent after use, the passage
occurri n%(fﬁy/%ns upon needl e retraction. 5 Pc'%ﬁgsvlm@@?t her
i 0 provide a i

object is qgui ck rel ease needl e- ext endi ng nmechani sm

Addi tional objects and advantages of the invention wll be apparent from
t he description which follows, or may be |l earned by the practice of
the i nvention. Briefly summari zed, the foregoing objects are

achi eved by an appgstahothembbjed of the presanivieiton Bnto exédel alkedlandthdrawel
retractabl e medi cal needl e device adapted for use in fluid 10 collection
and di spensi §§vige wbergiragedie Hp ugksh forperewans PSRy PENCRBEIBISARS, bub orasdthrsaph
needl e at__.l-east £t i sposed.w thin the housin an_extensi on
nesenbly for “BYTERERe AL tofe LARORTEL et UE, BOREIAE: o8 NaB Rl
state for use@pbmnéediefte@lonpr ocedure and a rel ease mechani sm di sposed
on the housing for releasing the latching nmechanismfromthe | at ched
state, théreby, c&tdiangthehebjen istgyprovide & agickesitase neasle-exterding hehanéed| e
into the 15 housing... The extension assenb conpr.i ses cover for
protection of the ‘C\?gétlﬁné? OBfRets and a‘g’ faéffs %{%‘Filﬂ H%Wép%ﬁi?ﬁggﬁtdg%‘@ttb\%en
the cont ai nedesBgtibMXhRAGelEvs; UEMay Baleatl?d by the pRBSdedf tid Rvédibnmenber
stores energy as the needle is disposed for use and a | atching

mechani sm by whi cBriefly snmodkized, $hel fataghing abjectswre hchisveddyi an dpparatstvaricted

Sher gy’ o or R A SRS B RRRIET laatnet e VRSl D A
non- st r eggedc§iledtisn Md &gpehﬁrtlge%@ém}eaghé H@vi&@%ﬂ&eﬁrﬁ@q 1o8lihE Nnedical nﬁégﬁ‘e

device into the latched state. hod fof using t
ext endabl e aatdeadtparzilidisposed dvithan thedwdbiag,canvixtamsion assequip farsesnding tisd eps

of storing the ener tor.i ng nmenber, and Latchjn chanismin

non- st ress edn%eldget %01'8 ﬁ}eﬁwasxgg A eéﬁngffqas&te %06 “F%%‘%P%Cﬁﬂ ﬁfé’cﬁ&ﬁ F’%-,da % @}eaﬁf’s e, by
ext endi ng thﬁxeaﬁanmﬁ%pssefdr&mh%%umg%ﬁ&leaamg tﬁ@lxﬁaahg%écn&i&ﬂtffd%% _
mechani sm and retracti ng the needl e by Torce of the energy stored in
t he energy slatehedgtatm tieseby, edusing theséneeyt steringeaiember to retrachtedieedie inta theedi cal
pr ocedur shoul?}éebe noted that the direction_of force to rel egse the

I
at chi ng irecheHiEm Foe SHREION 1S5mblY FEMPRSFS HEP DAY PRSI of e redai
BRI EF DESCRI &l &N sfoFing HientRPW MR dHtween the cbﬁ'ta%@fiﬁx'id R dRaR shit bt the
under stand the manner “in which the above-recite advant ages an
obj ects of ténergnstering oremberestoiys anergy as shenmrediegadispessd dor deesadi latohingof t he

\é’\(C:Z)T? glsé%? iggxggchanism by which the needle is latched to the housing in the extended state fog use in

i nvention wij} knelaﬁ:alr sRdesed RYs hehBaRRS D 1RGSR ﬁo&{%ﬁ@&wm RO

whi ch are illustrated in the appended draw’ngs. der st andi ng tThat
t hese dr 30 nmschasisincare dispgsed in a non-stressed state prior to extending the needle and setting

the device into the latched state.
The method for using the extendable and retractable medical needle device
comprises the steps of storing the energy storing member and latching mechanism in a
non-stressed state during a period prior to readying the needle for use, by extending the
25 needle from the housing, and releasing the latching mechanism and retracting the needle
by force of the energy stored in the energy storing member, after using the medical
needle in a medical procedure. It should be noted that the direction of force to release the

latching mechanism is generally normal to the long axis of the needle.

BRIEF DESCRIPTION OF THE DRAWINGS
30 In order to more fully understand the manner in which the above-recited

advantages and objects of the invention are obtained, a more particular description of the



typi cal enbodi ments of the invention and are therefore not to be consi dered
limting its scope, the presently preferred enbodidppésged t he

presently un 9Fzstood best node 5 of the invention will be described with
additional detail through the use of the acconpanyi ng drawi ngs in
whi ch: Figure 1 is a perspertive view of a seal ed bl ood. draw
devi ce, showi ng the exterior of the device housing.

Figure 2 is wmveptiepadllibgaendeased by referenbe do dpatifimenibodimenisaberephwhichuare 1
from 10 whi needl| e cov and asso t ed eed not, shown), have ,been
Dl Ted by a2 S e Sntites it il Rl U R o RURE heliR Gy
portion of tReidPLAbEments of the invention Bh@keShdefose %t@@ﬁé&%‘side}’&i IhBWQF the

bl ood draw dévice seen in Figure 2 show ng a need bared by cover
renoval and #s gapt.ithé pgesmmédn&bahbMHmhtscand dreepjesnﬂly understpmcbbsst tedet he

internal ortion of a bl oo dr um t uhe, barr .relative to the

needl e. of e inveptigh relly ‘? ”%&H ’él?:talgg’émf}?le ﬂﬁ’l‘?églbltb?)dls?irogv@hﬁevi ce
showi ng d| spé&gﬁﬁgﬂ% otir a8 f}{,é}p seen in place in Figure 3, the

di spl acenent per i fig aamnn‘%srlea‘lv of the housing previ ously under the
flap to be di st orFimre I ke pelispdctive view afesedl¢d bigod drawedtvies, shoming thetdxeerior

needl e into%ﬂih ousiEg., Figure 5is a greatly magnified
perspective YiSRCBYICAIMMEcal needle having a 20 portion of the needle
treated with a m) % eeﬁ ?@?ﬁergpectxve v1ew of the Elo%ﬂrd?av@ dkﬁ%@%eﬁggﬁﬁgl%o Vi ew

of a bl ood draw de tions portions
renoved f10r Whiches nadfcfbﬁ ematmdmssocxated needle (notEthﬁphivel Beeq pullle@rty] first

el evation of a needl e/ hub assenbly which_ initially resides wi thin the
housi ng and frén%@pw%ms aa’famtk%aeqdée ¢qver fremey poryen of the housing.Fj gure 8 is a
top el evation of gn&l

Figure 9 is a bot gtg |S§ é he r%eé ?gyﬂﬂa%d;ggg%ﬂ“ﬁeggﬁe%%holl—m%re 7.

Figure 10 i sa aBedix rblamdebgz pempembva/lemdf a Pasiiaily iremoodd $dab whiekdbevensthand
assenbly seen in Figures 7-9 and_a valve |leaflet which is used to
restrict regiiPredihe infegil pegan pheblood dravgeaghym tubgparrel, relative teithy pegdleoA i s

Valve Dol ot i rhiE £ S REPhRRChist R o IR OO Bt mene of ©

| i vi ng hi ngea flap, seen ViDp&Sé 1OF%are 3, the dlsplacement permitting an area of the housmg
PCT/ US97/ 18959
Figure 11 | svrawozéﬁlm werthgi %w torber fistoptedsi the disfortipy irsBltine ip trefrastipp r<>§ fthe

assenbly step Figure 12 is an expl oded view
of the devi ce o l%mgtgér?gmf ﬁth a second assenbly step, conprising

attachi ng an el asFigaret 31es grestypmageified pelpective view offd gletdRallikete HRirgXP| oded
view of the device of Figure 7 with a third assenbly step of
at t achi ng0 t heordemaf the needetreaied withdpeldirelgeset . (Note that a perspective of

a conpletely Figure 6 is an exploded side view of a blood draw device with some portions

segmented and other portions removed for better presentation.
Figure 7 is a lateral elevation of a needle/hub assembly which initially resides
within the housing and is separably affixed to the cover.
25 Figure 8 is a top elevation of the needle/hub assembly seen in Figure 7.
Figure 9 is a bottom elevation of the needle/hub assembly seen in Figure 7.
Figure 10 is an exploded perspective of a section of the needle/hub assembly seen
in Figures 7-9 and a valve leaflet which is used to restrict regurgitant flow from the
device.
30 Figure 10A is a perspective view of a section of a needle/hub assembly showing

a valve leaflet affixed by molding to the needle/hub assembly through a living hinge.



assenbl ed device is seen in Figure 1.) Figure 14 is a section
of a used device prior to retracting the needle. Logure 14A i s
a perspe&qwg\'ﬁ:’ew of a needl e/ hub assenbly with portions Plcg%éélé’lg%f for
clarity of presentation. Figure 15 is a lateral elevation of
an elastic tube stretched between hubs ofg t he barrel and needl e/ hub
assenbly parts. Figure 16 is a side elevation of an

al ternative enbodiFi@iné 1 Dfs af exisi6dHdaAdWIBS the deviessEH @RIy 6 SO fitgt a8sehiblp btepar t
whi ch i s nol ded about and securely affixed to the needle 15 and a second

part which i §omplegRdd about the needl.e but which is free to slide

| ongi tudinally al gng tbhe. needl.e, . . . Fi e lr.is a side elevation
of the enbodi ment %nééléenYfﬁgﬁf%?%ealvéemofﬁletdﬁ‘élce Ofﬁl’é{s"\-ei%‘g 55?)%%9 aﬁrﬁ{}%’ to an
adj oi ni ng posiep] @Wmprirptdtdchih@ar Hlastic tibd, chRpleted. _ Figure 18 is a
| ongi tudi nal section of a portion of the device showing the alternate 20
needl e/ hul enbodi Figure 134is amexpdodsil viewr afithe deyiretof bigyrel Tiwitlhe thirdesasmbly step

Figure 19 is ecti imlar tq, the secti seen in Fiqure.18 ut
rotated 90. of attachimg e gla‘gic g?eeto%e Fagre p?)‘é‘r &E‘gﬁﬁ}%ﬁ P%S%%%\Xf oha ‘é‘?)‘ﬂgl‘eﬁ&fts
removed for gdsehbled debicd ifRed B Figure 1|.:)_secti on associated with the embodi nent
seen in Figures 16-20. igure 21 is an expl oded perspective

vi ew of the devi cEiguonpt issisagiannd aaiseddeviteesprRE to satrdbtingthb nesdbodi nent .

Figure 22 is perspective view of .an alternate enbodi nent. of the invention
showi ng a totall yE@’fEeI 1&2{9‘5*‘??%‘&%"6‘(‘8?’ Ofﬁg@,d-feﬂz;}}l? asembhpyifh portions remove

Fi gure 23¢i sfa cl#R@bt pdsddghionect i on of the assembly seen in Figure 22.
Figure 24 is a perspective view of a 3 cc syringe which is currently

commercial |y 30 aligurab] is.a lateral elevation of afiefastie 1t strstchedpbstwpachubsefthew of
a retract ablg ngdicﬁal%#%g\g)lre vvi.tlh a_back cover removed for ready
connecti on t 8" ABUPSH S WAASHIRDY 88Th as the syringe seen in Figure 24.
\#C::)T??J/S 33/7%3959 Figure 16 is a side elevation of an alternative embodiment of a needl7e./hub

Fi gur es 26A- B8semblypbowingeatiirstepavti véhvich sfmélied atont aet stbirelyradfikaiato thepebidie
assenbly in varjous st.ages of use Figure 27 is a

magni fi ed®| aF%k &) SSEPR, RAT ORI 3% i’%‘?‘id‘?ﬁf bt the dicedle lﬁ’ée‘ﬁi“gh 48 desspioy slide
Figure 28 i siongladifdiBl aiGheuahiddle.section of the assenbly seen in Figure 27,
but 5 sonmewhat reduced 1n size and having a nedi cal needl e extended for

use. Figugput ¢ i99 side cdgvatinplod deedembediment sche in digue tl &bvith thedi cal
dl | i 0A- ti [ f | ded
needl e asseggﬁéplte&m movedtoanacﬁb&‘é{%&oﬂ%@e&og@{g%ec Ive views of nol de

el astic tube P _ _ EBEF_f've view of anot her
bl ood draw devi cepigaRqWigglohifudinal sectiSX b4 F}Bd?ﬁorpcgf thd\Eevil@%h&Rinp @ieSdlBRhate10

Figure 32 is a cross section along lines F32/F32 of the bl ood draw device
seen in 20 necBlefubeendotliment in three different positions in the device.
Figure 19 is a section similar to the section seen in Figure 18, but rotated 90°.
Figure 20 is a perspective view with some parts removed for clarity of a barrel
section associated with the embodiment seen in Figures 16-20.
Figure 21 is an exploded perspective view of the device comprising the alternate
25 needle/hub embodiment.
Figure 22 is perspective view of an alternate embodiment of the invention
showing a totally enclosed IV catheter insertion assembly.
Figure 23 is a longitudinal section of the assembly seen in Figure 22,
Figure 24 is a perspective view of a 3 cc syringe which is currently commercially
30 available.

Figure 25 is a perspective view of a retractable medical needle with a back cover

removed for ready connection to a medical syringe, such as the syringe seen in Figure 24.



Figure 33 is a cross section of the blood draw device of Figure 31 in a
cocked , and ready for use in a nedical procedurep~rse7/18959

Fi gure S?Aolggligﬁgi de el evation of a needle cover which hasP gen renoved in
15 Figure 33. Figure 33Bis a cross section of a stretched
el astic tube. Figure 33Cis @& cross section of the stretched
el astic tube seen in Figure 33B, but being distorted by a plastic
section fromthe rogwecitleD as pgemotve vieweefthe recfcigbleang@Bl needle assembly
Figure 34 is.an exploded view of parts seen in Figures 32 and 33. 20

Fi gure 35 i s BVIROSHAEET "i ew of a needle withdrawal device which is
cocked by extigRdL D9ish midnfdl 18eRX LIBTd R sERNRTof HRYediPRAIREM Sy,
cover. Figure IS a perspective view of a catheter version
of the needl e w t HigweadB is a latedbelicestieentiomofthg usendby ssdntih Rignee Q7] bhatbl e
exterior cover disposed away from a, nedical needl e to thereby cock the
devi ce for aﬁP@ﬁﬂggﬁeﬁ‘%gF%g;%%?%"iW mogjcal needle extenggdfQF uSe37 i s” a cross

section of the cathgtehoYElSBhisESRw OF 15k E28R medical 1 jjgure 38
is a cross secti onlé%r a neeac'llxg V\Ilgt h%r awa“'lE %éﬁ\r?i ce cﬁ%ﬁ%asgaeq %asaserrngit' or :
needl e transport atfigresitl-€ anperbpacting viznatof eroldadiedabtioeitie pattsan el astic
tube distortion appar at us. ' Figure 39 is a rear el evation

of the needl e wit FigHGa! 18 PEPEEEH view pf gegtiergooddraw device, shopinguthe 40
isS a cross S%ﬁtte;‘ig{:oﬁ&letcig\gcﬁzﬁgi wi t hdrawal device seen in Figure 38, but
ed or y

di sposed in a cocC ready state whereat a nedical needle is ready for
use. 10 WO 98/ FeA#S832 is a cross section along lines F32/F32 of the blood draw device seen in
PCT/ US97/ 18959 8

Figure 41 i sFigwdhi fied cross section along |lines 41-41 of Figure 38,

wherei n an unst Let.ched el asti u i s.di sposed .bet ween.a_ pai,r ,of
tube distorting cfgg%ﬁ%s?lsagmss Secg%n%{hﬁ&gﬂ?idrﬁy egmgoﬁgb%r? ?25’358@‘5‘1
section takestaaimgeédyqesuﬁznéznmcth@éé@né_o of the el astic tube and
clanps seen in Figure 3 8, the tube having been stretched and the cl anps

5 di sposed about Figvee Bahds asidsi eevationjof af rasfiecoveumlichdwabeey removed in

Fi gure 4?15i sF%upegfpecti ve view of an elastic tube with a helical nenber

wr apped _ abolt t he t ube. ~Figure 44 is a cross section
of the elastic tupguaiield ¢ads BN S@REhed elabiiithBe. 43. 10
Figure 45 is a perspective view of the elastic tube of Figure 43 stretched
and the hel Fzare Jdnis @crash seetien ohthasteichas addstie tbe isgntn yiguso 33 B thie

e . e aie

Figure 45. Fidure 34 is an exploftdvie® of patts sknRe FEReGwWdB3ew of a two

bart r’redizt(:)al needIF ?gu?eu3b5 i?ggg'ggf;[c'lcjisé view of a needle withdrawal device which is cocked by
extending a slidable exterior cover away from a needle cover.

Figure 36 is a perspective view of a catheter version of the needle withdrawal
device seen in Figure 35, with the slidable exterior cover disposed away from a medical
needle to thereby cock the device for automatic needle retraction.

25 Figure 37 is a cross section of the catheter version seen in Figure 36.

Figure 38 is a cross section of a needle withdrawal device disposed in a rest or
needle transportation state and having another embodiment of an elastic tube distortion
apparatus.

Figure 39 is a rear elevation of the needle withdrawal device seen in Figure 38.

30 Figure 40 is a cross section of the needle withdrawal device seen in Figure 38, but

disposed in a cocked or ready state whereat a medical needle is ready for use.



Figure 48 is a top elevation of the two part nedi cal hub apparatus seen in
Fi gure 47, wth one part separated fromthe other part

Figure 43V988/1978% spective of a combination syringe and medi el H&¥dI e
appar at us. Figure 50 is a cross section of a lateral

el evation of the conbination seen in 20 Bigure 49. Figure 51
is a cross section of a lateral elevation or the conbination seen in

Fi gure 49 but rot akpsréd) ik ghghified b@ss edtiorSA6HY lifes Bl GUIoE FRflre 38, wherein an
Figure 52 is a transverse cross section of an elastic tube and slit valve
seen in upgtestched elasticonbs is dRpgeaddet 8 eEnapRiSH tulpsdistorting clampsi gure 53 is
a transverse cross_.sectjan of the.elastic tube and .sli | ve. seepn, |

i gure 55 with ¢ heFERENA L2 Pagbioes Shgseaior §5 A et 2 ol BiehE b orthe
Figure 54 is ga&{cd8fe AR s&n ih PR eOI iRt bORavidl B8n Sfdi@ledUnl B Ahhp as
seen in Figure 51, but with a barrel section extended outward from a
pl unger se6t i disposed about the tube to distou itefrds airgursl geoowdysecti on of a | ateral

el evation of the canbination in the. 30,. orientation seen jn Figure 50, but
Wi th the modical nEEHE b PAFaREH CYel oG auciEsic e A helical membeh wenpe! 1 of
use and with aqeedlgpcover renoved. WO 98/ 19723

PCT/ US97/ 18959 9

Fi gure 55A i s a | aFgnel 446k evabd ssntiaf ofttheclasiedite andhelicat eremberdsden danFignes
combi nati on sgen in Figure 55. Figure 56 is a cross section
of a hub part 3f a nedical needle appar atus connected via a

| uer-1ockfitting - &Sy : Lical dl e
appar atus 0 5 |0 P AL pUSRAAS B e Hackp R o P B SRR
vertical |l y orhdivhbchespei aigpedlomgiiteciab close tightlnateaik theagbygztic atheso disndat tha ttiken
having a fillgr orifice disposed beneath a filler nozzle for t he

pur pose of prEPRIATORY E5P& %Y ri nge with a medical fl uid.

Figure 58 is a NOrigaRtAlil ¥oBtd ERIHLARKIRAL e d HERAPmEAGE G B rialie
syringe/ nedi cal needl e apparatus conbination seen I n Flgure W a plug
placed in thed45.10 filler orifice. Figure 59 is an expl oded
vi ew of the conbination seen in Figure 49 with onlc%( tlhe assenbly step
of attachitig a mediigare 4{deaPerspestiye Kish Lsnipiodrgdnedical needle hub apparaisyyr e 60

S 8 oo seth ke asiel S sl heted o Al e
protecting a 47 withdeprpessefdraed fomttbe bthbt parsecti on of the pl unger section.
Figure 49 is a perspective of a combination syringe and medical needle apparatus.
Figure 50 is a cross section of a lateral elevation of the combination seen in
20 Figure 49.
Figure 51 is a cross section of a lateral elevation or the combination seen in
Figure 49 but rotated 90° relative to that seen in Figure 50.
Figure 52 is a transverse cross section of an elastic tube and slit valve seen in
cross section in Figures 50 and 51.
25 Figure 53 is a transverse cross section of the elastic tube and slit valve seen in
Figure 52 with the elastic tube elongated to open the slit valve.
Figure 54 is a cross section of the combination in an axial orientation as seén in
Figure 51, but with a barrel section extended outward from a plunger section.
Figure 55 is a cross section of a lateral elevation of the combination in the
30 orientation seen in Figure 50, but with the medical needle apparatus extended to dispose

the needle for use and with a needle cover removed.



Figure 60A is a cross section taken along Iines 60A-60A in Figure 60.

Fi gure 6lwb3gAsmsoss section of the lateral elevation of Fipgyhsse9Qsasbth the
shield rotated to affix the plug into the plunger section.

Figure 62 is a cross section of a ventral portion of a conbination, simlar
to the 20. conbination seen in Figure 49, Show ng | atches and cat ches_used
tolimt use of the,. . .conbination by forcing the needl e cover deeply
into the plunger p&igure 55A is a lateral glpygiioa ef thes negedi caymscremovedfiremstitet y
r epl acenent ng&%ﬁa@&f}?ere?ﬁz’r’?igﬁg%iemsd' cal phl ebot oy procedure.

Figure 64 is a cross sectiono "apparatus seen in Figure 63.-25

Figure 65 is a per peed $6/6 a@fos@sdeabi o LA Hart dTQ rRdiRA! ReHR HEGRL BordrleSies ©
63. . Figure 66 is a perspective of a front cap of the _
appar at us seeMajalugt-lgok &ttE@.to a part used as a pulleFtagentendslic medimaf maagiie apearapsct i ve
of a forward needl ¢. hub..seen in crpss section in . Fi.gur 4. .

Fi gure 67Agi s a re: }guf)eesri’f)géfgni‘/eé'%fﬁa thes %‘3851%‘_?#& Vﬁgécall}g%%ﬁeg%}pgp/ﬁnqﬁl%re
67. 30  needichipgbtiatis @dMBbinstich B} a ﬁil@rvcﬁ'fﬂc@rﬂlis?gsetdhﬁpéé?ﬁ Wi dr A f!z'hi%r hub
seen in Figure 67. ) Figure 67Cis a rear elevation of the

f orward need! telpytpose ehpriehllisigde syrdige with a2 medi€rlIBAA 9723 10

PCT/ US97/ 18959 . co - . : :

Figure 68 is a perSigdts PfelSof Borironily enigmed ﬁ%%‘ﬂ?rlé ‘E)ff At Fesy ﬁﬁ‘éggeﬁﬁr@ |y
used in &/aiRbicRIN 8RO hoark QEARL:RR s 37i -
Figure 69 is %y?%gr _spelccti vee of%%} ear wardtne_gdl enﬁ%g&seen@%bﬁéggssecis@c 7_on
in Figureld filler@gifice. 5 Figure 70 is a perspective of an elastic
tube seen in Figure ure 71 is a perspective of a

64.__ . . _Fi . :

snubber of the ty _851'&?8;*%&1} SrPipded view ‘E,Oé‘l‘b’m_‘t‘on secHHR Elgrote) Witk ealydhe
appar at us andyss&fly isfpforQiifa medical needle toahgﬂ: Eb}fx&e%& is afrontal
perspective of a combination conprising the nedical” needle seen in
Figure 68 affixed Figurelt is @erovesectioneeft etetull Blegstivn simildritg tHeeofbinatidn 7s§en
Figure 72A is_a.rear rspective of the conbination seen in Figure 72.

Fi gure 728 1 S0 iwa Sthay R grPlts dioResdomSPEt Lo e 3RVEREd PrOtecting a
Figure 7205 i sicBresGile, @hsable QBcrh ditfe SIOARI-R@LAN Seen in Figure 72.
Figure 73 is ae§¥ rsonteal Spersgective Ig%% g%re?%omhl ch protects a rear
portion of the Figuwe®i0dak amessbetion eakeh nldrgdine e6G8-60A5n Figure 60. Fi gur e
73A is a rear perspective of the shield seen in Figure 73. ) )
Figure 74 is an eiﬁgmésd 13,8 CE958 84510R obthe|pigrah plespipnghyigise 8P avithahp shielst s

seen rotated to affix the plug into the plunger section.

Figure 62 is a cross section of a ventral portion of a combination, similar to the
20 combination seen in Figure 49, showing latches and catches used to limit use of the
combination by forcing the needle cover deeply into the plunger part.
Figure 63 is a perspective of a safety replacement needle apparatus for a medical
phlebotomy procedure.
Figure 64 is a cross section of the apparatus seen in Figure 63.
25 - Figure 65 is a perspective of a back cap of the apparatus seen in Figure 63.
Figure 66 is a perspective of a front cap of the apparatus seen in Figure 63.
Figure 67 is a front perspective of a forward needle hub seen in cross section in
Figure 64.
Figure 67A is a rear perspective of the forward needle hub seen in Figure 67.
30 Figure 67B is a front elevation of the forward needle hub seen in Figure 67.

Figure 67C is a rear elevation of the forward needle hub seen in Figure 67.



in Figure 64. Figure 75 is a nol ded perspective of a

phl ebot o barre used with the nedical phl ebot ony ne at us.
20 {{y 2g?ure 76 is a perspective of the phl ebotorry %&@3?9@ 5en in
Figure 75 with a portion of the barrel folded into position for use.

Figure 77 is a cross section taken alongidines 77-77 in Figure 76.

Figure 78 is a perspective of the apparatus of Figure 63 with the back cap
seen in Fi guriguftes'ie Apueskctite dSWandéEﬁeﬂﬁbif%anﬁé bé&RrAly dsbeirsaf ety
needl e apparatus for 25 insertion into a barrel for subsequent use.

Figure 79 |smadlp@lrp§qb®©@qm3epr@f:ectun@ and sesnt ialigurp 66t i on of the safety needl e
appar at us t.e after

Figure 80 is cr osglgg’g 1%?..pg§pe§té\feﬁr%md@eaﬁﬁgﬁieﬁg 1rbqrg55(§§cé18n imEighs

barrel. 64. Figure 81 is a perspective of safety needl e apparat us
di sposed in the barrel with 30 the phlebotony needl e bared and ready for
use. 5 Flgumﬂﬂes szeﬂssecalvpef srpelestiwteb@sfeentrreﬁlgarer@i and safety

needl e apparatus after } n retracted int safg
cont ai nnent Wi t hi f“f?eﬂbgraf ;éqrspectwe o W@%Frl ihg type generally used in medical

PCT/ US97/ 189&§ebotomy needle ap garatus and seen in Fi 1§;ure 64. 11

Figure 83 is a cross secti'on taken along Tines 83-83 of Figure 82

Figure 84 is a pefigmedRisefraitalipaspsaive bfja cesldh@ioappmprting theintddidabiidediends  of
ed for safe, djisposal

t he needl| e_con d and rot ec
Figure 85 i Segn ¥ ‘SB@&%]?{} ’*eéicfﬁ'ﬁ? éﬁemﬁ?ﬁ%fn%gmé@ear needl e hub
whi ch i ncl Lelgéreamqg@réee péeséaﬁw@ ome%gdbmﬁgﬁéeemﬁ ufl pvement of a

sheat h (not sho IS a cross section of the rear
needl e hub seen iHkighkieddBds 8%5ear elevanon ofthe combihgrionese@vini Hgwre G2oss section of

an oil canni ng enhodi t. of a forward hub wth Qi | canning di sposed
such that a porti dﬁ“rSPB Heaﬁ‘@éageea‘@k’t AR CoreRinatiow SF?’b%ﬁlﬁ‘geﬁab

Figure 88 is a Crﬁ%\% g@?ézlﬂ peI' gé’ctfvgro‘f@rsﬁlegﬂb Hﬁ&q%at tﬁxgﬁorfblg Ffe87 but

with 10 oil canni |spose convex no need els
di sposed reanmﬁnsaﬂneédlé keen in Fxguxehﬁﬂ) Figure 89 is a cross
section a segnent qof front hub conpri an orifice f||||ng pl ug
for i rrpegqf ng for gYEy 34l é&aéaerﬁ%aweﬂa’é\?guelda%%m Figwg’é- retracti on.

Figure 90 is a Crp}g@e?ﬁ!%%g%&ﬁf&ﬁeégélﬁsp%m{thégﬁm@o Ofne%?le%t)fn Ené}ﬁf%ﬁe

retraction. 15 a Cross sectil Xt end
nmedi cal cat hmeFeguraﬁﬁpar at us. Figure 92 is a perspective of an
el ongated cyli nd%ﬁg |7g E]s zf r%lgsd gergp%%trxx\éa (gfd a phlebotomy barrel used with the medical
phlebotomy needle apparatus.
20 - Figure 76 is a perspective of the phlebotomy barrel seen in Figure 75 with a
portion of the barrel folded into position for use.
Figure 77 is a cross section taken along lines 77-77 in Figure 76.
Figure 78 is a perspective of the apparatus of Figure 63 with the back cap seen in
Figure 65 removed to ready an insertable portion of the safety needle apparatus for
25 insertion into a barrel for subsequent use.
. Figure 79 is a perspective of the insertable portion of the safety needle apparatus
" in a state after insertion into the barrel.
Figure 80 is cross section of safety needle apparatus disposed in the barrel.
Figure 81 is a perspective of safety needle apparatus disposed in the barrel with
30 the phlebotomy needle bared and ready for use.

Figure 82 is a perspective of the barrel and safety needle apparatus after the

needle has been retracted into safe containment within the barrel.



portion of the catheter apparatus of Figure 91. Figure 93 is a
per spect i‘;‘; 99,397§3f0rwardl y di sposed needl e cover of the extend%lg%lgsgag

medi cal catheter  apparatus of Figure 91. 20 Fi gquTQJ

perspective of a needle hub of the catheter apparatus seen in Figure

91. Figure 95 is a perspectilve of a conbi nation of sections of
the cover of Figure 93 and the hub of Figure 94. Figure

96 is a cross secthigue 88 is haosakebiiretkapianating 8383 bayEee%h. conprising a
25 needle, catheter and needl e cover extended for use.

Figure 97 is a pefipueffiea Berspecins pf hesakehnessdireatparatusphitie bothommgds ol e
devi ce LSl Qﬂ[ l saf et di cal needl e apparatus as an
i ntegral uni ?‘.gém“lx%tﬁgeda rgﬁ%%tﬁggg%%(ﬁi%éﬁgross section of the device of
Fi gure 97. Figure 85 fiagfsgedie comprisih@&Sermbsdiment o?h S8y heSwhlc
Figure 97 with the nedical g]'ﬁegdl_e 30 9%xtg{;nded and the éove?e rermvggfcgnd
ready for Sus#cludes a locking featureryvigjoh imn@ips farwardsmovdnent of a aheatta¢non eleditrs. hub

(F)’fCT; Besgg?\{ggggseeleiglurr]e Eé g%rcer'\os%?séction of thevl\gt::)argr?e/egiﬁjhzu% seen in Figure 85. 12

Figure 101 is a Seghukdgy i@facﬁ)s§%§i61§‘bf£ﬂ§iiéaﬁﬂin@fexﬁﬂa@iéxgé?f WRh For AP BROW g an

t
asymmetric tubing connection enbodi nent which-retar a retracted nee
from Pid IRy digpesed sunll thatmatomtienofithe heaide éxterids dorfveardviioeh fhe ub.

Figure 102 is an | oded perspecti of a forward needl e _hub assenbl
CIO?r]l:J)ri sing IaS ot a f(gﬁ,éegig% 1§aglio(3%_ectlor|1 c\)/fe the I‘orward%u\g?eag’p@n@gof gxgge&?d)‘gtw?
el evati ongof oipcRirdgd @ShdREd IneconQEVRIbE: Beadh tﬁé’ll?eeﬁ?esiggﬁk))fse%fre ard, ofEth ure

102 with an inserted needle, the stop assenbled tot est o and
pr oxi mal hub.portions of the hub seen in cross section for better.

presentation of those parts of this forward needl e hub conpared to
the hub seen in ehlelEe 1??88f5e9§?t'°n of § segment of front hub comppging\en eqficodimg PTI ON

OF THE | NVENILhor impeding forardl} RirkdlkEndlBRARIRT A neltil E8BoRpgPeCi T C Ob] ect
is referenced, the termproxinal is used 10 indicate the segnent of a
devi ce nornmal |y cFigees0 is @ ctdse squéibn efithe\shgmenttof Figube 8P gfter needld$€ehctibh, a

i ke manper, t he It_..erm i.stal refers %o t he oLher away fromthe patient)
end. 1gure 71 1s a cross section of an extendable medical catheter apparatus.

Figure 92 is a perspective of an elongated cylinder which forms a rearward
portion of the catheter apparatus of Figure 91.
Figure 93 is a perspective of a forwardly disposed needle cover of the extendable
medical catheter apparatus of Figure 91.
20 Figure 94 is a perspective of a needle hub of the catheter apparatus seen in F igure
91. _
Figure 95 is a perspective of a combination of sections of the cover of Figure 93
and the hub of Figure 94.
Figure 96 is a cross section of the catheter apparatus of Figure 91 comprising a
25 needle, catheter and needle cover extended for use.
. Figure 97 is a perspective of a self contained medical phlebotomy needle device
comprising a barrel and safety medical needle apparatus as an integral unit.
Figure 98 is a cross section of the device of Figure 97.
Figure 99 is a cross section of the device of Figure 97 with the medical needle
30 extended and the cover removed and ready for use.

Figure 100 is a section of a rear needle hub of the device seen in F igure 97.



Ref erence is now made to the enbodinents illustrated in the figures
nunber ed_above 15 wherein |ike nunerals are used to desi gf;},altﬁgwlgéggparts

t hr oughof¥9 #KH7¢bme cases, parts having simlar formand function to
parts earlier cited are enunerated with prine nuneral s of the earlier
cited parts. Different enbodi ments of thé2invention may be appl Led

across the general fields of phlebotony (blood sanpling), syringes,

cat heters and Figute t101 fit ¥ sdetvdrceBa cent?dl pdrlidrebbHthenfpriotdod samid ag)

Enbodi ment s ] _Reference is ngw nade to Figure | wherein an

enbodi nent a@8UREERiF fubingheonnection; ppbedimeAt ik Iﬂt%gﬁadﬁawt%w%dée foom s

seen. As seen_l ure r:w%(fds? b, a barrel section 20 and
ete

Fi 1 evice-10. C
a needl e conf%elngerrr’élﬁt %eg%lgpgnw§69f1ﬁﬁeglt§g?n% uy assenbl ed devi ce,

section 20 is secyalry I@foiisX&deiﬂo&e@C?ér%bcﬁee aF an@prwhidCidedle hih @sdblp
provide 25 protection for contents of the device fromenvironnental danmage
and cont adi naemprising a metal needle stBpy r el section 20 conprises a planar seal 40
and a pair of l|eft.and,tji.ght..ear or and| rts,. desi.gnat ed .50 and
50, 1 ebpect tvel y, T MR gl Blnuion of o R By Biighe ps AR MR FGet) of
adhesivel y afFiRedfb Wwith BARSPed S, B2 stfp adbetibidd 18 tHelrasp 6f BE Bab &ef prb@ehaby
continuous line 72 such that the hol l ow of barrel 70 is maintained in
a sterile copaitionsmf g kb teen irsexrossTeecgon forskstidepicsentation of dbdse parts of hanual |y
IrDeC_rrr;)\l/chgi7 / %gg%uwgf ﬂeegleqlutbfcgrrn%ar\]}ed l%g) H)% h%‘) sgeenailn L ggures. VO 98/ 12723

used, such as a snap-on part which may be nolded as a tether-attached part
of section 20. No snap-on part is shown, but production of such parts
is well Kfown in the aDETAILER OESCRIPTRINORTHF-EXYENTION of the internal
parts of barrel 70 i,s provided hereafter . edl e cont ai, nnent
section 30 conpri s desERpITa PRIGSS %B%chjtﬁ objeqt Ilsai?f"éﬁ}ceg’.'\gge gem’p?r&ﬁ“ﬁéllﬁ y
faci ng front {368 ii@teéhd MInRfoth Bide dorRally difsesPidlthe pdtiRat Whéh it & mgnar abl e
fromfront face plate 100 at a frangi bly detachabl e segnent 112, which is
descri bed i nused. In arlikeematmenitie them distal eefers to the other (away Sowphe patieat)enidt o t he
use of devic O are seen i,n Figures 2-4. In Figure.2, . pull-rin 110
has been det BENBERCE o FBHE 19 eamodiaenioylisblin e felis BBt ebTe
produces 1510uwharelAdQGRnferlid A5 uldtho BSighME hiks bae dfighsur Aty aeechsty, pand ace

pl ate 100, a needl e cover 120, which i1s firmy affixed and integrally
nmol ded wi t h baMihg simidar1f0m aapg plaactont tor partphearlier cited delepumeretededith primenoval
of collar 1 14. ce.pull-ring 110 is_ fully extended, oke 130

snaps i nto pREREFARIIE CRCH B PRFisuRUtFrY cIbROUARISf bIPEPTEn 1Y B
structure of yymke agross the é&x@ra@ﬂ%déh 3 tmath ?&n%ﬂ(b%‘&%%nﬁl‘ir?g),@yﬁﬁ%é@?&%e‘té?s s e

0
detail hereafter. e ep 1S to renove Seal 40 from barrel
section 20. WFittpuflypd8vicdsl ustrat es seal 40 in the process of being
removed. In a next step, pull-ring and needl e cover 120 are renmoved

fromdevice 10. Needle cover 120 is preferably attached to a hub 132 by a
20 Phlebotomy (blood sampling) Embodiments

Reference is now made to Figure 1 wherein an embodiment according to the

invention of a blood draw device 10 is seen. As seen in Figure 1, device 10 comprises

a barrel section 20 and a needle containment section 30. In a completely assembled
device, section 20 is securely affixed to section 30 along circular line 32 to provide

25 protection for contents of the device from environmental damage and contamination.

~ Bairel section 20 comprises a planar seal 40 and a pair of left and right ear or

handle parts, designated 50 and 60, respectively, and a hollow barrel 70. Planar seal 40

is adhesively attached to barrel section 20 within a plane area defined by continuous line

72 such that the hollow of barrel 70 is maintained in a sterile condition prior to use. To

30 use device 10, seal 40 is manually removed. Of course, a different kind of seal may be



rotatably det achabl e coupler, such as by a threaded or bayonet type

connect 0%*05‘8%9 event, the coupling attachnent betweenusuhsdss82 and
cover e able to support 20 a pull force of at |east as great as
a retarding force inposed in the opp05|te di rection by a retracting

mechani sm which is energized by the pull 18xt endi ng cover 120 until ~—

engagenent of yoke 130. As seen in Figure 3, a hol]low nedical needle 140 is
bar ed up@ﬁd, s@h@\?mm@rorbmwhlifmm be molded as a tethexzattahef, PR of pegtip20;

[11ap 90 COMPNoS88e Ba bk G 100 ALLARNTRAL A7 L0l AR 80128, LRG8O

Flap90alsoco ssa I'S norma )aged i n

groove déﬁﬁed)ﬂ&&hﬁ@dd of tHé ﬁm&ﬂg)ahﬁlofbﬁiﬁhl 80.is Ibmenaite@deﬂeaﬁérl ap 90, Wnen
di sposed in groove 146, is a deformabl e area 148 of tube 80. Wile
flap 90 is di sposéd:eéhomnmm Se¢iion 3t eomprises an “an%tedapﬂbaf%@% filap Full y

protectedfroman for u durin

procedure; Pff&l@%“lr acf%t aqer{)}% 3?88(}%*‘ nr@n@eo géu n%gh%fssﬁef’?%ﬁahas
been 30 Comlo% £dnt ifabélpxa&-q 00%t EQFaﬁéi%Qf Ma&aﬁ&l’e@@grﬁént%é'@ﬁﬂ:ﬁ idddthbaafiher
whi ch needl e 140 may b retracted by depressing area 148. Retraction
pl aces needl momﬁctaﬁhedeyftarnm de tube 80. The only access |n5| de tube

Ig(C)ZT? ngg?iglggg 140 Slte%s ?elebtg t% ﬂzlLeSL(x)selo eQzlxjctg: IJO aré seen mcl%gu:es 5 q In Figure 2 Egl —%jn:gL 9723

essentially §Qensaen Qé@éTEH%n@ﬁoﬁt@&e%‘[ﬁé%(ﬁ@éth&ﬂ@ém of aRleat 1 8f progsddk e
140. Further, as is explained |later, needle 140 is securely hel d wel |

away fr or’nOhoheagg&ﬁ coH&a‘t IldctAsgrull-ring 110 isedhanted finf face plated] 9, & 4Bedie eover
descri bed in Al SO ure 4 is a

f
snap- on cove|1 1%3? Bi Qgﬁyﬁxédﬁ‘éqw&g@?ﬁP@eﬂ%@Ipé‘ﬁen |P105a RSGTSFrorgh | s
an al ternati Xﬁol@@%@d@%mg léle:i‘)lllar4pl4 e uﬂ%%gh@@xstfﬂ @)gé’rﬁﬁaaag)eokgfﬁﬂm

requiring a cover part to be made separatefy from barrel section
However, to grapyimdeplace abougths hola pmzeiutdraﬁty reowveal of Edlldn a%4.nDite sinmemre:)qn?s,mkd

previous to Z%\(Fro edure 0 whic eV| ig uni quel y dedi cated, an
addi tional sé3f andsitgyelated parlsarg digelgge bnﬁl%"u@et@ HFHT- edges of cover
191 and nelated parcs; abp BAfSYe 30k A0 %oflbodfl sdodbs 20 FfiLs diRiatisedhy The
10 nmeking of parts attached by tether is well known inthe art

Ref er ence i s4®anthegoiecesoofbang enbvethdneai mxastepz,mxﬂlaui@andl rfmdkefcoaaelzo are
enbodi nment f_ device 10 conmpri ses a needl e containnment section 30, a
need! e/ hub p%ﬁ"io"fg(fm“adﬁ‘é‘lc‘?/éo Needle gpygr 129(s prgferably aftached jg @ 2R Barr el

section 20. Jgfé!g'&%&chac’olz F&u}gerdﬁﬁ ? aa ﬁx‘ség&e%/ &%ﬁonet ty_})e%ﬁ}%&tﬁ'p ’In\MHI chis

shown magni fie nore c ity o I'n Figures

Part 160 comensdés amplin@dttanmaditénemn habfl82 engpesver 19D mpstcbel absdd tot sappdre
sharp en of needle 140, a central part 192, and an aft part 194.

Nor mal | y 20una Bwhiasss ¢ fespicas great as a f%éﬂlﬁJOffﬂemP?ﬁeéL&‘gﬂlep‘&P?S“befeF%m by

i ndi cat ed by, dgiibl [ f xt ent
of needl e 1 qpasslg %gg‘ﬁéhg’ggP t]1 9%@8@%%?% par P 813%8{&1&1 r?osvggl%{c)){}gm 30,
hub 132, annerdgapegemtafeyoRO030.ansskar inskigire3) 2, hodind retdical nstrpedo éxbaradi on

204 whi ch 20 conprises an qutwardly extending part 206. Central part 192
conpri ses a fROEgMEI@ of cover 120.

As seen in Figure 4, flap 90 comprises a living hinge attachment 142 to elongated

25 tube 80. Flap 90 also comprises a hook latch 144 which is normally engaged in a groove
146 proximally disposed in tube 80. Located in flap 90, when disposed in groove 146,

isa cieformab!e area 148 of tube 80. While flap 90 is disposed and latched into groove

146, area 148 is fully protected from any deformation. Thus, during a medical blood
draw procedure, flap 90 is latched into groove 146. Once blood acquisition has been

30 completed, flap 90 is rotated by action of a single digit after which needle 140 may be
retracted by depressing area 148. Retraction places needle 140 safely inside tube 80. The

only access inside tube 80 and needle 140 is a hole 150 in hub 132, which is the



bri dge 208 and a support 210. Aft part 194 conprises a short shaft 212 and

a tube hub 214. Part 160 is preferably nol ded as a si {[fsgp/% gso W t h
end- t o- eN® WRFhui ty between parts 190, 192 and 194. part 160 is
firmy and securely affixed to needle 140, while fore part 190 is only

slidably affixed and otherw se free to md#e al ong needl e 140 when 25
bridge 208 is franged. Aft part 160 may be affi xed adhesively by nethods
whi ch ar e weleksentially thé)eanie digmétbreasahé cross sectional d1ametdr|ubnééﬂl’e mitirghes aa

rel easabl e connector conponent which may be in the fo of _a threaded

surface 216 asexplained jater predlesl4p.is. Se%féé,‘ f@@b“’é%r‘?ﬁ’iﬁb’g@é” 8olg) e dRefFASHP Y
face 218 and aceg}a{ﬁ’rfﬁgﬁfbea{‘@ufgg“&%o“a%edéél rédide distal to and

j uxt aposed t 00VE I's1h rposed bet ween and

contiguous W th riag, 228 ik gu@mwaa%-onmeenﬂaftmatbylawh@ndzwmfeeooke
130, groove 200 and stop 202 are described in detail hereafter WO
08/ 19723 5 Cover 151 is an altermative embodiment to seal 40. Cover 151 has the advantage of not

PCT/ US97/ 18959
As best seen SITHEAfRYerpartfo bempde separately fom bagel sertion 40 Hopeyer Foonrﬁo‘é’fi op 202

vi a a hahuedndk tH@Eove2 251 Rasdibt @E@%eﬁ%pﬂ&bﬁﬁ@t&%ﬁ&ﬂ@d@@t&@ﬁcﬂkﬁﬁe an
ort hogonal bend to form upward and outwardly extending part 206.

Bri dge 208 id0& tpaquelmdmtquam@ddimai seabsueh as a shrink peap slard extgiioredgedns t o

oxt endi ng part 963 1S EReT ERaehntrB sRdieh So 268 B Baf bt AR sRpa s et ndfhe i on
is the 19 nfamr@%ﬂyah@mydmeﬂleamdemmmwgﬁZOS when pul [ing agai nst

a force retaining menory el ement used in retracting needl e 140
wi t hout breaki ng Buefedtgleez@lswami;t¢Fxgme6wherexemexrdo®dvm40fcmleembbwnmt even
a nom nal tor

bridge 208 d b 208
m ght break. %écgﬁp?ﬁog}%gﬁ?@gr‘%gWS&bﬁgweﬁgf%? o Rg&aﬁgMH PREJEP rlai eand
10 fore par astLQ@o 128 el286WGB: BChnMRReISE&IbNIN QRnddn i@ AR YR nediIgREs not

cause bridge 208 to break while needle 140 is being pulled forward.
The net hod f part d6hivevehig shows magnified farghene shaciag obrdstailsdm Frmee$ 29.140 and fore

t 190 di scl ft B 208 t th
B uppor 15210, * SnERE 1SSl pesle 0o fre Pt PO atmeR S ehofh Pl
di stal |y congegdeatt i, §'c'&ﬁfb! i)an?wz ahH B8 2R b4, I\R)?ﬂﬂl?}c'ﬁﬁgeehcbxﬂe'ﬁsmﬁbaf t

212, provides a valve |eaflet containnent "basket 226, wherein a one-way
val ve | meedleck4Orthrpuptepast Hddsl 1mt¢drla'pbmbleb¥5@dﬂmge 19end KB foncladty 214.

Basket 226 i tt ket | ot
Formed by a o 9% areratarglideades el it 160, Fof prrd 190 Gisesrais 280, ¢ ne
two sides beh\ﬂglﬂoﬂxﬂﬁﬂﬁr%ﬁ)obé! 290 Qﬁﬁﬁlﬁf@t@é e agéaglb@ﬁ'@hﬁgy& extensiof 208 vﬂﬁ‘&per S

234 and 236. is a shooth pl anar face conprising a
non- pr ot 24di ﬁgnmt&mtanmm@% emtendmg pare2Qfl. eCemtenl paltsi@2stoowpmisena Fiaggible 10 i s

a valve leaf]e | -SK 40. 240 S e of , conpl.iant syntheti.c
resi nous nat E‘?ﬁ&gﬁldj@ﬁ“é O /6 Bt ggg&‘ﬂ?ﬂ?sﬁ\% asp é@f‘ ?32&“%5}“%% hub
needl e 140 agpf skt 1@@9%&&% mfolcﬁWaWQ Shhgl eSS BRI IisRRERd| €
140 is greater than upstream pressure.” This seal is very i'mportant to
cont ai n bl oopartsi I9A; ¥P228d 18 elftpart 460 Lsﬁ'mnly and sscunehyrafitedteadbde 140, while
assure a | ow fore gar? }@Or}g’ gnltycs)héalb?yw ixed 3 an%eo%lemnse free to move along needle 140 when
25 bridge 208 is franged. Aft part 160 may be affixed adhesively by methods which are well
known in the art.
Hub 132 comprises a releasable connector component which may be in the form
of a threaded surface 216 as seen in Figures 7-9. Yoke 130 comprises a sloped annular
face 218 and a transverse latching surface ring 220 distal to and juxtaposed to face 218.
30 Groove 200 is interposed between and contiguous with ring 220 and stop 202. The

funcrion and use of yoke 130, groove 200 and stop 202 are described in detail hereafter.



140, disk 240 conprises a plurality of raised feet which space the distal
side of valve disk 240 away from side 230. That spacil;%%(s@g;?ny Li ous
cuts, de¥P4PBd 242, 244, 246 and 248 in distal end of aft part
194 provide a | ow resi stance pathway for effluent flow froma patient.
30 Care shoul d be taken such thdt the dianmeter, designated hy A
arrows, of disk 240 is less than the sum of distances indicated by
arrows B and C, buis tgsesetein Figare B aplexensibe 204 protaidesdistelly Gomeesll@2 eiad 238
to assure that regurgitant flow is al ways s,to%oed. However , WO

98/ 19723 a lateral"bar 222 to an elbow 224 where extension 204 makes an orthogonal bend to form

PCT/ US97/ 189 : o . . i

i sk 240 sholPSdsPAsum Ty xending P 0T PrideeA08 ARt shih 3] Pubethne
stretched ovetnsverse difiiksidhk4o govern the degree of pieedufereqeittDh filiple Hidga 208€- way
valve is seen in Figure 10A. If hub 214 is_ made of suffi ci_entlg!

resi | i ent SanfForbePERdAE PAHEE4.i Bre of theeuprising/2apoets phiheestanitivypneipn ys the s

nmol ded on thg distal, end.of .the hub., ln t mbodi,ent _of Figure 10A a
Uhin pl anar ot Sty 839 38701128 JHBR pricle 708 RHBCOURE hedio i Beliihe O 1
ot herw se si fehfy tlemitibuséd ) retracting f¢dR 140 Witbuhbregiens Brigsl 108 dwayT feorh el

fl ow through needle 140 at end 238 whil e being perm ssive to distal

ef fl uent f| oextension 204. Clearly, if pyentamonaingideriare istplaseé npinbritigg 36& d@ingapullact i ve

cut ‘o a pr B AR T olipmsty Bfua bemdptePbBEE e Jip 38d ' °
proxi mal jandfoie pars19d toltbduca B k@p sach RRglcht aflevied hicHRBeddtEhuse bridge 208

stretches when device 10 is cocked as needle 140 is pulled outward for use.
Tube 180 to breakphilsawedie dd@xs baingawdled Sarwardl dhelimethod fondcii&dng Tisse 180

may be made from an el astic teri whi.ch is,effectively inert to
bl ood and Wn{o cffa%c&ﬁ)éﬁt?”c?\??B:%Edi\e f‘_{eqq‘j’rdnrf%fecﬁaﬁte 90113.(115gg9fsequar%aﬁtler.to retract a
needl e directly fpgap@208td RtighdtsOnh SusiM 2101 "SRk 21048 Rdddaly @isposed

force in the range of two to four pounds i's recommended al though it has
been found t#hout needle 140 amt distallf opumecied tb lseppaan. ofuteriaibgidncorirectadequat e

t dl.e. 140 fr tjept . tract it .int housi ng.
The. tube 13nct BePEriing WV lehll sontinmif hatit PET.cisieind Teass HFeng! h
of four 20 fehfiBSniyt &aﬁlﬁ&rd' 406 P&t By a myé@x‘{cﬁﬁﬁth&ﬁx&%m.e'ﬁak%(et pr&iendied

material is Krayton, proprietary material from Shell Chem cal Co.,

avai | abl e f rssem GLEg@srlf, Basket 2Adpdraprisesa slot formedl by e distal fadbig/sidé 228 areit
| ndustrial Dri , A 0013-1962.. Note th dl
eh i n 1 eng RN IRARE AR AP E R 5K GG FURIECie Py SoCHGR P 432 AT

one-hal f | Ncdide members 234 and 2Brrel section 20 conprises a plurality of

internally disposed parts, generally 25 designated 258. Parts 258 conprise
an el onga®ed. st ab$ide 228¢p keyodbPlanar fics tahprisidgea herbprotruding®Pynt and 3% efrbl vy

| ate 264, a rear. deljivery needl.e 266,  and a, needl e ver. 268. .

G abi 1121 ho TEJEIA0. IS oaToRqaEw 105ue KAIENEr Wk AL Pisbeiih ds i of ol at o
264 to Rk h@RiCRindReRaEaXi Wit Anlic ﬁéé&@jodemng stiBRd 3900t S

rel axed. Hub 262 is formed about needle 266 to provide a piercing

entry to a Ingadler B¥sagainst o¢guegitant flotuivkerf podssi8® doghstrean Soohneedlean 140 is
VACUTAI NER bglrgg‘.gr g.ll'l lu%(s:ttréagln pltelélsbu(?c'eS . (Tll\'{?snslilz];ﬁ?st \}Jcrr; ?mg(?rgang Itos tccr)rixtgi%tb?god within
25 needle 140 upon retraction of needle 140. To assure a low resistance to flow from needle
140, crlisk 240 comprises a plurality of raised feet which space the distal side of valve disk
240 away from side 230. That spacing and various cuts, designated 242, 244, 246 and
248 in distal end 250 of aft part 194 provide a low resistance pathway for effluent flow
from a patient.
30 Care should be taken such that the diameter, designated by A arrows, of disk 240
is less than the sum of distances indicated by arrows B and C, but greater than B plus the

diameter of needle end 238 to assure that regurgitant flow is always stopped. However,



by Becton, D ckinson and Conpany of Franklin Lakes, New Jersey.) As is

st andard ractice in an apparatus which is used to p ) y to

| ow pr es‘é’@r*’é’lg'gPl ection tubes, WD 98/ 19723 bRy

PCT/ US97/ 18959 17 a
pi erceabl e needl e cover 268 is provided 16 deter |eakage as collection
tubes are repl aced. Figures 6, 11, 12, 13 and 14

denonst r at e tdivk 220RpdiilE hotybedfiadvhremlySeitdinianapen emditon by a tube bftetcheédjamee 6 i s
representative of parts in a preassenbled configuration. Step one in 5
assembly conmpBPZéd insertion of val-ve disk 170 into val ve contai nment

basket 226 as een i n..Fi . e.LS: e r .

val ve |eaflet suchT¥e} CWEN}?C%%‘?%%'W% 98\%% Sve\:/g?g{r]ﬁ%&%% %'aﬁ“ﬁ@%r‘%

part of tube nfidl o2}dfficiently resilient and codiplR&iwBtRal0h 1dafleeval Bdmiap bbuhegddiy (or
hub 214' in the case of the embodi nent seen in Figure 10A) is seen in

Fi gure 12.5 Todddesdiowtheithstaliandof gohubs lgdheerabgdiment ofdtzurs 108, ankip phamar (or

of hub 214 ( SPISYALE r 2oaROSIP BRI BRI ABR L BilehaEn Bkl R 8] L "
adhesi ve by armtig% gﬁ%e sheuHal fexinie dodntrobgh Beso vhdl abénd Z3geRhillObags Ur €

that no inappropri | ood reactive material is allowed to contact
areas where pemussivalp distaweifl@neilawhesi ve whi ch has provi ded
satisfactory adhesiqn i del s of. the invenption which_ hav. een.reduced 15
Co practice i o DurbibiolEne Sedhinsriat B B BRes pBGEa B hEhH o

Cor por atij@n, tube. F6F e8! pafshse, Cibe Bh128eutCONIRbdtdRME REgRUBRIwilE UBr

al t hough ot her adhesive materials known in the art may al so be used

Wi t hi n t he sduoplacehentraboiing greiimal. and] 4 distad thub and faulhderigile of hrotubd widch

qualified to _be conpatiple wth use, in a Lcal plicati.on. _

ol et on oFFaehRTEnRsee Sh iR Rahe head e~ sy BEBbRR iU Tuba 180 Tupe
180 20 is cesmpfiedt RBxitHab b 25hd28stheddWs 62 62be A80 ;nfag b ¥RielftdiPany
stabilizing key 260 is ~engaged in a |ocking slot 270 (See Figure 14A)
di sposed in elastid matesal ophict0? effectiveogert to blopdarfdowhish ceroprovidge returm foatd y
into and .Qut slot 270 and fit. s t her.ei.n when tupe 180 IS

ol axed (. esHgiErhly BEREABREAE it i e RatE p A pFlas e
rotational sigr&sSi thSrange of thtb ACRRr g&ﬁﬁs {sradueirRdrRe®hlichaigh AQ3s Hithl BEnPHaendl y.
To provide a pathway for key 260 25 past support 210, a material relieving
flat 272 is & otwredomat orthe tange pf cegoofd isrdepihtedd rdoayve needle 2@ from spatient t

210. As a next step, needle containnment section 30 is disposed
about the as&Shi5Fachtinto aBousing.)” Needl e cover 120 conprises a feml e

connecting segmentnife Wufdbrbferably be & Mé@ﬂ“&ﬂ%?sﬂt héHith@asFEh&x:gﬁpéFfS&t or
provi ded by hub 216. C?)ver 12rO fas ypreefgrably 3 afcfixed by rotating

secti on 20 ruings iitserestinghlengtdl 6 Hoslevéro tiggh cyrently- preferred meeteriaing Kidytdn, a
ey ar ooBery maGE S Abef Sl G et e Bt CBiea 5B 1 6.
tube 80 of seRbibARsIVVRMAABRSIndustrial Drive, Cary, Iil. 60013-1962. Note that a needle of
one inch in length should require a tube not greater in length than about one-half inch.
Barrel section 20 comprises a plurality of internally disposed parts, generally
25 designated 258. Parts 258 comprise an elongated stabilizing key 260, a distal tube hub
262, an assembly plate 264, a rear delivery needle 266, and a needle cover 268.
Stabilizing key 260 is an elongated rod which stretches from assembly plate 264
to beyond stop 202 when device 10 is assembled and tube 180 is relaxed. Hub 262 is
formed about needle 266 to provide a piercing entry to a low pressure collection tube (not
30 shown) such as a VACUTAINER® blood collection tubes (Manufactured and distributed
by Becton, Dickinson and Company of Franklin Lakes, New Jersey.) As is standard

practice in an apparatus which is used to provide entry to low pressure collection tubes,
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assenbl 5‘%?%?%%64. Tube 80 is securely affixed to assenbf);Tg]ISgte 264 by
adhesi ve or ultrasoni c wel di ng processes, which are well known in the
art of plastics assenbly. In this hanner, a union is provided to
protect needle 140. As such, sections 20 and 30 in conbi nati on

provi de a hougpiencgabler nevddtayer 268 indprohidetate Beteitakiansi ashenllectioilitubiesrsag 5
packagi ng for trapsport. Attention is now drawn to front face
pl ate 100 ofFeRRE ?‘Pon 30. Face plate 100 conprises a proximal surface

276 and a SUbStaan'gﬁxleEK di $5 3k 2Rl 3D AEmSANThRGSe SABlici) &RH@%@embly ofdleﬂce
surface 278 is an annul ar ‘groove 280. G oove 280 cornpletely encircles the

area where 10. Figuos6éns tpfesemtbtigr aff ;baytsanrarmcassemiﬂeqbbemegu:tﬂﬁmarﬁielaoncng hub
282, whigg is integral with the fl % E r;s end, of cover §€6282
al so i nt eyr ASPERIYFREPFISEY infrgtion of wplyndisk P o s@lve contamr@% e %ebgeh py of
sufficient %%amlm Orlqito 8 ﬁla%%e&@n&%alui;edf‘%ehlaevaweeme@&&h%%gafawefeﬂnay a

positive tug, tws on ring l'e retaining sufficien
mat eri al tougvrwa‘ﬁedESansanmtengpdrecfmbmhwbhm' and a stur dy and safe
transport container. Products having such re available in

comerce. 15 Attachrent gf tbg 180 fahuft 2 Wg(of ?‘HE) 3 W dp ﬁ’ﬁ&ai“tﬂféhe gxbodimsat
section 30, ag eﬁ@ﬁﬂgg gﬁ% %U{cgn Iélggrezlﬂ CRHASTe thif ?ubjcq(QOtlé)séaﬁr ? t}‘g&‘u ﬁg hub

bet ween separati ng as seen in Fig
part 1601@ndubi214qar 2145 itds recomalended &hmn azmesm be app[hb@cb apm»mﬁal(pmy
260 by the sane action. For, this reasgn, i s advisable to nake’ groove 280

and cover  of hubjkf (i dmmegiatste hefase t“éPerﬁW afasBmenyt of syiable adhepitaube
extension. Qg of; HB6432 usga% [ o8 }gﬁx ﬁ?%.k&?to%klﬁpgﬁfﬁmr}a pio gggte]b%) d O be

used to store energy to nee

for fluid cosaBtRt GatdriahisRBsNarD coraet aeat e ttlodtatisl) £ow.60ne a&xeswe,wmémat
the internal lunen of a tube renains patent when stretched. The dianeter of

the | JusAravidedsalifacipry adhesion ie modsls of $he inuention vhishobrysbeen reduced
Wen ri B é&% e ?Qﬁﬁx{oz% r Bide, rih faféﬁﬁé’q Ha‘é’% Bl B9 Lt%%ggycéﬁgﬁ{bt%ﬂg

plate 10 groove an annu I's cCr e 100.

As seen in Klguwland Ahivhen128, commpasdkedvmibs Sapdr Glad, althopph lotdr pahesivenl |y,
cover 120 and then yoke 130 are pulled through hol e 284. The sl anting
annul ar sur feateriais knqym ipdheary may also b@gﬁedwémn the seppaefdhe mvention. All such

compr i ses & Q8o BIRLAIRAIL B oL Lt LA LRScAARRLEL 0! hol e

284 and a dis arger ivever, the

di stal diameter I@orﬁpléﬁbridf&ﬂxﬂ@ﬂ&w%@ﬂxﬂ&@n&ﬂ%ﬁﬁ) it keenigRigned £3. 2Bdbedis® to
the "give" of material fromwhich section 30 is made. G oove 200 has

a wi dt h 4thi-éhcpanesiadsorpigtabenddss tp bebd a%aéédhq preneeiime atabeizingokey AGDis| s
puI led thr Ouggageg lu’? a lqocﬁmg-gpo? 275 ?g(eerf'agure%g) gfspgstegrfn %%%14%%?0;3320‘3'. %F%tfs‘o whi ch

i's greater
. is formed to slide laterally into and out of slot 270 and fit snugly therein when tube 180

is relaxed (i.e. during assembly). In this manner, no undue torque or rotational stress is
placed upon frangible bridge 208 during assembly. To provide a pathway for key 260

25 - past support 210, a material relieving flat 272 is formed along the plane of travel of key
260 in support 210.

As a next step, needle containment section 30 is disposed about the assembled
parts. Needle cover 120 comprises a female connecting segment 274 which is
complementary to the male connector provided by hub 216. Cover 120 is preferably

30 affixed by rotating section 30 relative to hub 216, although press-on connections which
can withstand pull forces exerted by an elongating tube or spring or the like may also be

used. As needle cover 120 is connected to hub 216, tube 80 of section 30 engages
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t han hol éV‘ggsi”E%ﬁ;si ng part 160 to be firmy affixed to pl alzte 100 when yoke
130 passes t hrough hol e 284, as seen in Figure 14. Once

t he procedure involving needle 140 is conf eted. and preferably while
needl e 140 is yet disposed in a patient's blood vessel, needle 140 is

aut omat i cal | yasserhblyrpddte 264 .eTubel8kisrseturelg taffinedpo assesdly plael26d dy(ahedivengreabl y
rel ocating protective flap 90 (as . seen in Fi gure 4) and (2) &ppl yi ng
pressure uporfigasonioweldingmsesgasear which ats well knpya gghs gt of plastics agsembiy-in
separate for art 190 fromaft.. i i .

needl e/ hub it m%rgzre ’ al%bgn 15 prg”é)&{t% p}&g"‘%%%l&éé ggdfl ‘ggé‘g{?ﬁg&%ﬁ? (r)%q %IéisBeO % 1 om

attachment t ccombigatidh bvide @duvesidd foriicedid Q40, wisieh triap $peastdvithonradlitionsr
under a portion of flap 90 and lifting. Bridge 208 is broken by
appl yi ng p? espegkagingfasftiapgidrty bet ween a thumb and forefinger, in the

ar e thus. appl i ed (RGN aray Fain 1 fonl [P RIP01 SERERRIA A6, Rl 007 070,

of tube 80 t QofdfRiREY 4 présithal SuHasé 278 dndllal sibahdtially ARfal planar suff@e0F8. BRPbiedd t O
bridge 208 are those of tension caused %I ongi tudi nal stretching of tube

15 180. For ipkirface@d8 sven apprlangsop@d 880 prdveds somplgisbtancicclesthparegpbens i s
conducive to br eaki,ng when. i npo upon_by .S r..for.ce ut..,capabl e
o i t hot andioRyeA 2PgREEIT Rorbail o PGB gD B Hu S67 bnl S kel Yo RS

Maj or reas®PnSprbxisdal eHd ot adVet 2bd.y Habl280faldoiftekRIG@OnRcACHtE UITOR REHATS0.

208 during extension of a retractive mechanismis a close tolerance held

bet ween need|@ropee 28Mis of muffitisnicdaptl in plge 1 OMto prsmiti fagiledrangihie sapatagion puet 190

is made to be free of needle . such that it_..can, sljde ftheregn. To

Tmi e n ¢ he ROFBVE e BT At Bk An ing 1 Podibreksifihg Shertie Rileh®) WOThEERA or

manuf act ure QkalRA@kbnthBier aeLaLRK A sPRfandfRt dontdiical Braby havinggudl@eﬂl@d as
e

a unit about needl e 140. Part 160 is preferably injection nolded.
To permit foraee peailebledn commigeeenol ded about needl e 140, yet remmin slidably

free, 25 thin at .of nold.rele i appl about. negdl e 140 prior to
ol ding. B appl yiNPaiby sebsligr 0, ish 8P 1D DBl 30 et g R, o
area wher ef orecRaed bd P30 B bEBIrsleKrbd HeRied@n Béatating hubs 219@nd 28BhS \BerPiH Bigure
slidably attached to needle 140. O course, at the distal end 290 (sSee

Figure 5) of lShéNsedbeohub paaff 160paadt infp@atiqudarf jorkihg slehd7Gare pubed/awdsf framdepy t he
nol di ng proc causi ng.needl e 140.to he tracted whe ube 140,
Attached to. 2PD by4pe sepEascon EBF s Retrnal i st iuhf QAE e ABh AR 440 <
retracted thrnopoamedBt ddPnrAdtc he bniddrize tRBEANEYHHACRBS Sxtension.! W dfule 80

is through hol e 150, which has substantially the sane di aneter as needl e
WO 98/ 19728 material attributes which permits tube 180 to be used to store energy to retract needle 140

PCT/ US97/ 18959 . . 20, .
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i nsi de tube &gatkie Miternal lumef BF A%t debads H3nt when stretched. The diameter of the
lumen is reduced but not closed as the tube elongates.

When ring 110 and cover 120 are separated from section 30 by franging plate 100

25 at groove 280, an annular hole 284 is created in plate 100. As seen in Figure 14, when

needle/hub part 160 is pulled proximally, cover 120 and then yoke 130 are pulled through

hole 284. The slanting annular surface 218 of yoke 130 as best seen in Figures 7-9,

comprises a proximal diameter which is smaller than the diameter of hole 284 and a distal

diameter which is larger than hole 284. However, the distal diameter is-such that yoke

30 130 passes through hole 284 due to the "give" of material from which section 30 is made.

Groove 200 has a width which permits plate 100 to be engaged therein after yoke 130 is

pulled through hole 284. The proximal face of stop 202 has a diameter which is greater



Except for needle 140. which is nmade of nedical grade steel, needl e/ hub
part 16Q, 98/1972' s made from a nol dabl e material having subbirgisefiigskensi | e
strength ?o w thstand pul | 5 pressures of device 10, yet be facilely
separated at bridge 208. As such, part 160 is preferably nmade of a
synthetic resinous material, such as pol Vret hane, pol ypropyl ene — or
pol yet hyl ene. For an experinental device, the synthetic resinous materi al
used was than holey2fdetahsing pard €0 twsbediinndy @éfted do platd KR wherbyokpAB Omassssi cs,
Dublin, Californi 4?@8 ) Hovvev(gr, many commrercially avail abl e
material s maytBENRAGSH AR IREBY D of the 10 invention.

Barrel section 200nge hilk@WkRrdPmSbRARLhMkARIR) fsr&mpiétéﬁ,%ﬁgﬁeﬂ‘e%w@&lﬁe

mat eri al . Barrel section 20 is also preferabl'y nol ded about™ rear

del i very neentesll©660 iFlyet dispused in a patimbtsr blabd whsseh niesdlaslé@ isrrutmmatizally al | y

i | abl b | f 1 b d bl .awi . tubes. .
VAGUTAY NERT cToRRCiEfo b EBTHLE PROR BTG (hij oBodseleeteatpEciin b 058 15
may be one ofceh RErSARRs)ARd M%@hgggﬂé%é Lt ﬁﬁpzmh}oﬁéﬁé 5199 1488 IR RS

needl e covers now COonMmmo e cont al nnent

section 30 i faygisf eemoity forapet B0 fromiaftgiaet 1981 byentegkingarsdge 208 of neddib/Hub
mat eri al shoul d_be sel ected such that it provides sufficient materi al

strength to part 1 O-engage and hold the hub 132 connection through the pull

process, sufficie J.exi ﬁg@@ hj r t rmt

di stortion suffi c?fgh%%{losec)té){r’g%cﬁﬂ%%le ge grgg?gtgancgﬁwﬁt to h??f’fﬁgn%a ‘g&{‘eoir%dfo cile
openi ng 48 ainsetinpy ¢hudor figer wmlee s pattionof Plap B rabdlifting. BridgecA0Bds broken
resinous material and nay be pol ){et h%‘/’; ene, alt hou%h ot her ,materials neeting
f1exibility,bY applyingguesshie, %Eﬁﬁ%hwp oy athumband gtehing®lq in Herdirpcionsl be

used. ows %84('?&1 986 “lfrgneéixl?r%fb?é%s F@Pe‘?'?he%ﬁfcﬁéegﬁéﬁg g}u%g%@%d‘éﬁﬁ‘glﬁ% 1&%& e to

anot her enbodi nen vention. 1s e r'to the

enbodi ment  steegari POFagiareintddiol $oition of tube B& AL Epoft@1M Bifbstatitidllyi 41N othapt
does not depend upon a fran%iolgl e part to rel ease and retract the

needl e. As s applicd g brideeg08 aretlesg of fensipn sasechdy Wpngitwiingd siptehing of twoe

parts, Sy f.ore-nar X - par , I r.e .f o med
about a rllseedﬁsceb(?la .ﬂfﬁgrrg?sgg’ ﬁ“&@ @Bg;gélﬁg@%oﬁgér%@%éeS%g’éaxé%goﬂot%dﬁ%lté Foe 140
si mul t aneoushryakimawherBidpobal Upoa be kldat Sorcd3, b el calferthsandiag Rpd atburteed| e
140 to which a nmpld rel ease has been applied, as earl1er described.

(See Figure oftgnsion.  \\p 98/ 19723
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For e-part 303 corF CHLe FAIIFFST® HatyoamRsi ot forese mitredapg yricee
extending 208 durinp @Stefiorid MFretrachitte Wiethimlidny isdeddsg frlérancedddd Bétdedd ReedirCh
arm 308, 310 is connected to . central body 306 by a biased hinge 312
and 314, 29 esif@and\fareypartri98. Wisamentigned pisvioyaly, parpi o0 is made 4o §e freg of geedle

f bly f . i nq.. i i - [
e crablY, OB, k0, " LM o B DB o

connect or s) .in&geRsi®e Mhethod for IRhufatbite icf partassdl nbadl@kble part AGOVE rpiéf¥rablyom
central body 306 a predeterm ned di stance.. Di_sposed at the outer end
318, 320 of reeldnd ay #rimiv@bousnepdle Ky dart 168 iy preferably injpstiananglded.

To permit fore part 190 to be molded about needle 140, yet remain slidably free,

25 athin coat of mold release is applied about needle 140 prior to molding. By applying a
coat of mold release 288 (see Figure 5) in an area wherefore part 190 is molded, fore part

190 remains only slidably attached to needle 140. Of course, at'the distal end 290 (see
Figure 5) of the needle, aft part 194 is firmly and securely affixed by the molding process
causing needle 140 to be retracted when tube 140, attached to aft part 194, is permitted

30 tocontract. When needle 140 is retracted through yoke 130 and hub 132, the only access

into tube 80 is through hole 150, which has substantially the same diameter as needle



projecting latching extremty 322, 324. Central body 306
conprises a cover connecting hub 132", which is simlar igf&d¥aékeand
functi o9 MR 132. A portion 316 is disposed distal to lﬂ{}{)

132", where
hi nges 312 and 314 are attached. Aft-part 304 conprises
a central body part 326, a pair of outwa2@ly extendi ng and bi ased

wi ngs or arnms 328 and 330 and a tube hub 332. Wng 330 conprises an
‘i nwardly 14(pr©f exairsengnestneedle 388 is retnaatdd, érisl sTeatievablyl lehdpinsige tidee803836 | n
opposi ng fashi on, w n%@328 15 conprises an inwardly projecting jaw 338. The
function and'siE&dsebe M- vari ous parts of fore-part 302 and-aft-part
304 are discl osedg] Ll here 4 . ! j er

: de Steelltridtd] der,
fore-part 302 is %!r(éekfgfr-‘otégf%/dxépm Odzvg}fcgésoﬂ%denoefgl(ﬁdlecaa%%,f%ut & QIH%SF&g%ét ached

thereto, exciphadeyfréme malddblelmaadddavnptsufffciant dadildytrangtieto withytand pull
surrounding the circunference of a portion of the needle. This permts
f or e- par t S30presresnof fevigeoithtyatbo dycalply) seawrated il SHdeh 208 |AnRueh! rarpd 6kisyi ty

with aft-par i i : , r t in
this second %rﬁgegé‘?lﬂ‘?}f’fd%%? aﬁ?rgg%f%ﬁeg\x}v&gfer\r}?tgréallﬂmpsas lgglgtlggneaglg’ ﬁtﬁy}ﬁg&%&% gure
21. This secensblgsthpdhd EFdr a6 @RPerirhaRalalehivt e shRhdticaesindis mdtethe uddiOvasneed! e
hub assenbly 300 and needl e contai ment section 30. Barr el

0
section 20' palywethsnessld 2y QuikiGret disinbuigd by driibPlagtics: Peling Galifoript 94568. t he
25 substitugien, of 2, 9K ds: &%ﬁlggafvg%%'rle:'gx?{erigﬂ%we%w%%' 21?19 F%’E’% 'ogltﬁey

di sposed on ore portion secCt

stabiliziiog #esntnm | arly di sposed upon barrel section 20.

Cui de-catch cylinder 340 is best seen in Figure 20. As seen therein, barrel
20' conpr i seBamelrseetion?2f is dikewise praferpbly imadg|fepse sy nthetie resinaus Baptertal.

b | 70, distal . hub 3 2 i di t 266 d
il der cat ch BT ERR G A e dBmBlRY bl e GERGy p AR i e
di sposed upomateAgievi3deis akd i€ ¥dBneiall) aCAiRBRMakels Fr Rt Baled BIBG] dhivihg

WO 98/ 19723
PCT/ US97/ 1898bes (e.g. VACUTAINER® blood collection tubes) may be used. Needle cpger 268

necdl e 140 (00 SERN 0. ELAULS A0k PR 8 Fodco B e AR e

conpri ses a-fywlEdhinbMiyafse@l ot s which provide relief for outwardly
bi ased nmenbers of parts 302 and 304, travel guide for assenbly 300 and
catch stops 5 Negdhcosiamentsettjond !rﬁtpaﬁfpragb’rm@edﬂ’ singlapiojdedqnotess.a

proxi mal posjtjon_whi t need| e i.s_in.use...A first .slot 346

G sposed | o Mol Bt Sohlto SRS o ataf oy SupPentbflenienite |

this enmbodi rexghge ARMdIE theCubs 325 8nHRliesl tHroudh the P8R procBR! fuffifiefty MBIe330 in
sl ot 346. Di sposed at its distal end, cylinder 340 conprises

a second2@| ovhepgadst ssaethinanerpbfaae 1 permit distertiomsffigiensiodreakdbridge 2A aadl engt h
which i s ad%galflaggbeie ff':())rr faE:ﬁcl, 'oggnir];gr gsn;tcg?'gg)vreel%%'. Oﬂ'xeorfnatvemri&gm preferably a synthetic

resinous material and may be polyethylene, although other materials meeting flexibility,

medical compatibility and strength requirements may be used.
Reference is now made to Figures 16-20 which relate to another embodiment of
25 the invention. This embodiment is similar to the embodiment seen in Figures 6-14 in
general form and function, but does not depend upon a frangible part to release and
retract the needle. As seen in Figure 16, a needle/hub assembly 300 comprises two parts,
designated fore-part 302 and aft-part 304, which are formed about a needle 140. Parts
302 and 304 may be molded about needle 140 simultaneously. Part 302 is preferably
30 molded about a segment of needle 140 to which a mold release has been applied, as

earlier described. (See Figure 5.)



10 308, when assenbly 300 is distally disposed before use. Likew se,
cyli nderwﬁdg%éBT corrprl ses a third slot 350 simlar to slgirg<9/1895d
err]

j uxt apose therefrom to provide relief from conpression of
wi ng 310. A fourth sI ot 352 of cylinder 340 is distally di sposed

180[err] fromslot 346 and provi des befo2é-use relief fromconpressian for
W ng 328. If an outwardly biasing material is used in the manufacture

of assenbly 300 vvﬁbmhpar53021mr'rso$ atakel hodeB0@bnde pair nﬁomﬁgmxasdmgbl y
and use, it is not necessary rovi df 50, and 35

Oyl i nder 340™HES\F 4ERS: Htsi@ﬁ? dF§$“aF‘i§u+e°8§1n8t3%0 atht f@éx? Hhis campee

i.e., slots a,@s_; o)

provi des a gw éral ?OAOS” Zsibgrrb ye%%glgg,?ﬁz Iggltr%%%l Eﬁ%%?ﬂgéfhggm éh%gééﬁz
Longi t udi nal hiyd 314 issprafefabiy tbrikes aaaq;aﬁeﬂ’pbe:m(mhhy paiceg;neschcﬁ(hmgmstake skt s

348 and 350 Sl ot 354 conprises a catching edge 36Q for end 318 of w ng
308, 5 whkimeven i the antgs anepmRle dioke @ameﬁ@néﬂa@%ssowt%ﬁd Ezohyagr "wi ng

364 1 or wi n_ g 0 i ittt Hop bl foll LS4 e bR 07

depth such tDasposetl stahidowmet ¢rdrB 118aB82MoPeich iadn S 08f 3 M, bgpectively, 208 indhfilpnd
328 occur substantially sinmultaneousl 25 The | atching operation
of the el enePROiCHNE laielunmeXirennty 322 B¥&t seen in Figures 18 and 109.

Each of Fi 1
Cachgol Fioures o Eeludd Bioflpidatohu abadehin e, Wi L g Bk o1
304 of asgenmildfusBidbnab hub 132. .dbfnftl@hemﬁ 1§m§pots¢cbdi§taﬂb(hﬁ§IBﬁewh&B%ﬁﬂge§Blz

cylinder 340. Note that wings 328 and 330 are vertically disposed in
Figure 18. \ighl4goeatiaried10 are vertically ori ent ed in Figure 19, 30 as

arts of assenbl 09 Fi ta Oler el ative to,parts
Pn Fi gure 18. yA% art 384 co’%nsl%g par?{afgc&ﬁ 2’lglt 6 a?rtc[f% Fw%dlﬁ’ é ﬁfm%vl
328, as seerbihsedhiigy 6 atBA3Z8hdB8Cand a tube@Xb eagismgomo &hptisky SnGaRly al

body part 326 along a line 366 to pivot arcuately upward WO 98/'19723
PCT/ US97/ 189m9jecting strut 334, whxch ends at a clamping face 336. In opposing fashiorp gving 328  at

arc 368 10| 0 I ne..370. er

o nt 375 RsTReS MRy piolRugl G 3 R funrloWpd Gk PGS Bl et B,
defined by amm-pmsdiyncm)gmswmgdhscmedmdetauﬁ&éafﬁnd an acutel y connect ed
| ine 376 which, in conmbination, denmarcate jaw 338 seen in

Figure 18A assendf wesgenquearlaeg,lfarm@arﬁil%&amrgfembhvrmwde%bmécemm&mt
not attached thereto, except by the natural engagement provided by materially

surrounding the circumference of a portion of the needle. This permits fore-part 302 to
20  be rotated 90° and moved into linkable proximity with aft-part 304 as seen in Figure 17.
The parts content in this second embodiment of blood draw device 10 is best seen
in Figure 21. This second embodiment comprises a barrel section 20", tube 180, needle
hub assembly 300 and needle containment section 30.
Barrel section 20" is substantially the same as barrel section 20 except for the
25 substitution of a guide-catch cylinder 340 integrally and medially disposed on a fore
poﬂign of barrel section 20' rather than a stabilizing key similarly disposed upon barrel
section 20.
Guide-catch cylinder 340 is best seen in Figure 20. As seen therein, barrel 20’
comprises barrel 70, a substantially closed fore face 342 of barrel 70, distal needle hub
30 262 providing access to needle 266, and guide-catch cylinder 340. Guide-catch cylinder

340 is medially disposed upon face 342 and extends in elongated fashion in line with



5 tube 80, and wing 330 is free to nove in the |ongitudinal direction of
needl e 1%&{}5%@ by slot 346. In the sanme assenbl y-3RepPHRES 1 ON,
I sposed in a |

wing 328'1's n unconpressed or relaxed state within sl ot
352. \Wen assenbly 300 is pul | ed proxi malRy to a cocked and usef ul
state as seen in Figure 18C, _assenbly 300 passes through an . -

i nt er medi at enesdi M(g@&ﬁsm lFiFW‘éz%éfmA%5£§sf§%Pl}/y disposed inpdeeyipdssifal |y

fromthe 10, state in Figure 18A, the formof wi ng 328 formed al ong
arcuat e Iineal%%a}?esra%%ﬁgw‘ wi ng 328 to be collapsed, such that line

370 of wing 328 ceknﬁa'i&eﬁovu‘omn%&ea- Mrd 13 0F SRks which préBefelBFdram®waidly
cylinder 340. In this manner, "the ait-part 304 of assenbly 300 is facilely

al | owed t o nibzsed meobgts afyjarn 362 aBd 304, travel guide for ass@onhiyr Hisamihcadh stopgy

328, as seen |n Figure 18B, causes jaw 338 tao 15 conpressivel, i nch tube
180, t her ebyWBICBSHFHE RhpaintagRpats of ?&fawg%t wxa@mr%@ﬁnpmw while the BEsls 328

I s between s 35 3 | 3 | Y. ¢t Qs

position ts 98 Eseeéﬁg Pﬁﬂglu"gg%é d%%@egg? fgna'?g g%h%dge’ %ggﬂ{sgﬁ%{emg%coef ¢ h{rl&ekgr?’gpi eved

as it is bi amaHistetmbRaingdnt,dedice 10 is assendti8d toAieost BebRion df WakLIB K inrster 346t
| atch point 372 and along |ine 374 is caught by edge 364, fi rmg
retai ni ng assenbl Disposedygt ithdisabend; gylindgr 3dseqrenrisse d seandisiot 3A8 offget at 90°

e 13, o g A A LB LA A S
19, wi ng$g 30H@anghl Ass@i®ly 300 is \‘i?sfiatliycléis éslsegzli)se@g&rﬁgﬁjsc. Eﬁﬁ&?\;\gs%mc§9§der33]@

resides in a non-conpresséd state in’'slo , Ffespectively.
Arm 308 conpeangesena thardesla360 simifan tesIG7ES apid puttzposed 1 8Netheiefigng 28 provide
arcuate surface_along line 368, which provides a facile release . fromslot
348, Arm 3100198 OB FRPPIEsSion of PHG 410.o d fRER 803 5Pt Peinder A8Iis 46EIKT om

sl ot 350. : 0 [ : ' I state
Seen in Fi guiPrEAIEY G SiotSIEERY proiiles bBroRi B A TRl R LA T el §
are conpr essyas. iifuwaostwirdiFaaking bite?iaBisanet in the m3dFagOfUTiasRmbly BOG 6hidhg

f oot , resgectively desi gnat ed 382 and 384, which engages and grips a
di stal ahhuldaes 3@t fakea sepE i timeehbatvaen asemblyzmd use, it isinpt pegessary td providsar t

302 is 30 regl.easi adj@.ned to aft-part 304, while assenbly 300 is
pul | ed forvva$ Sggk’gg%)oaé‘gé"gb‘ position. In its nost proximl position,

arns 308 and 310 @%&&HBW v¥ePb s {8t Rous kRtSat its prox3mdl HIB356e., slots

respectively. In this position, feet 382 and 384 catch agai nst edges 360

and WO 498334 236 and 358. As mentioned earlier, slot 346 provides a guide for assembly 300
PCT/US97/ 18 5ygcontainment of wing 300. Longitudinally slots 354 and 356 are respectively aligned
20  with slots 348 and 350. Slot 354 comprises a catching edge 360 for end 318 of wing 308,
while slot 356 comprises a catching edge 362 for end 320 of wing 310. Slot 358 is
aligned with slot 352 and provides a catching edge 364 for wing 328, as described in
detai] hereafter. Each slot has a depth such that in combination latch portions of wings
308, 310 and 328 occur substantially simultaneously.

25 The latching operation of the elements of assembly 300 is best seen in Figures 18
and 19. Each of Figures 18 and 19 are divided by dashed lines into three sections (A, B
and é) to demonstrate operation of fore-part 302 and aft-part 304 of assembly 300 at
different positions along the length of cylinder 340. Note that wings 328 and 330 are
vertically disposed in Figure 18. Wings 308 and 310 are vertically oriented in Figure 19,

30 as parts of assembly 300 in Figure 19 are rotated by 90° relative to parts in Figure 18.
It is particularly important to note that wing 328, as seen in Figure 18A and 18C,

extends superiorly from central body part 326 along a line 366 to pivot arcuately upward



24 362 to forma permanent |latch thereat. Note that outward biasing

of arms wsAgshs310 rel ease the grasp of feet 382 angtTASkb7agmbnst
surface 386, thereby releasing the grip o% aft-part 304 by fore-part
302. When the grip of aft-pa% 304 is so rel eased, needle 140

Is relieved of proxinal, containnment | n’)/ltubﬂe7 80 when aft-part
me o

S part_.3 I S
triggered to2haES084R KN & FYRCEIOF 4ngd /Gy Burgher 0 ends st latcbop gyt g@n&ﬁ‘%‘t i on
of tube 180. J£] . | t- o
rel eased fr orlnzl%glrl gélc*(gel%’ g{%ﬁ ﬁéﬁﬁ%g? g% %%h%rr%gnel% ?ﬁﬁtwﬁﬁﬁg?fo&%ﬁsgﬁ lg}e
arrow 388. 374 abGh a6@BFeSSh@ted DHCER Whidp, id28mbinadibd, dutidrtaté ey p3g.t  of
wing 328 along line 374 and Iatcr}s{ooi nt 372 clears edge 364.

Contraction of el a%deeninibigued@As essemblyss W¥is resiting Geallymithimocylingerdi49 ango,
to which the aft-part iLs curely affixe i nto,.the.distal, secti of , t.ube
b0 nen 5 i g B winp ROSEEFE o Bb0 5356 okl Sirkleidntt e die 20 eetly

effectively plugot hagholig m I QLBRB1P 800 SRR, QlinB 8282 ddnds&Pld ah
114. Note thgy ?gﬁe- part 30% Sgrgr?p%lrsses}g e;;H%thrn’eadlgg hub 13§2)§'%,Ssi rrél ar to

hub 132. uncompressed Befetaxed seate withinwlondfl: WhekagamblyZ300 is paddgrogimally
expl oded view of the parts 15 which are_conprised in the alternate
embodi nent séea Josked anf aspfuleiiate as pern W) Fighieal &C, assembly 308 qrassestthypngh an

conprise barrel secti 20" .. 1t el&% | semhl.y 300 an

needl e cont a?rﬁ%rhe?h%éeg@}eos%e%ﬁf #ﬁQure ’ 'Q_EES%&% RQ’@@%?{/H % d%ﬁoembjg_ﬁ%' gro_é%g‘ﬁ in
Fi gure 230l nkataseaThIFeige N8AIR fofh bAWIANM TIRIES alonfg arckdte i3 6 pdrknits
functionally equivalent to device 10, involves the follow ng steps: 20

1. Af fi xi mgng 82%toltig0callapsedbsi@Bahat line 370 of wing 328coincidi wish thg ayilindsc408,

oyl i nder 340 T SuRGE GbRdoiw Lh 18RSt Banes B8 pan 408 shesstrably S0y Briely
3. Af fixi gg%‘;éwg%’}lgge &Qoxrgllﬁtbﬁﬁacr ot e that access to hub 262 is provided

t hrough sl ot Lateral ly displacing section 30 such

t hat the threaded Goampressiom@fsepenRs, as seen in Figure 18B, catfds 9iwns®sllie
cover 120 engages hub 132'; 5. Rotating section 30 to_affix
hub 132' 160 pedgressipelyarndnigbe 48 cherely stopping any flow of liquid therethripygh while

oty o LA SALSHLARRERASE 355 Tt ALSRRLSD AT 1R BEIDR, 5o
to section 26en iRFghes 880 YerBiitsaAng B8 RbRE nAhRHEVRISS it is biased to enter slot
or by ultrasonic welding to forma hernetically seal ed package about
358. Once there, a latch formed at latch point 372 and along line 374 is caught by edge
364, firmly retaining assembly 300 with tube 180 in a stretched condition.
20 Referring now to Figure 19, device 10 has been rotated 90° clockwise relative to
a view of the needle 140 end of the device. In Figure 19, wings 308 and 310 are
vertically oriented. Each arm 308, 310 resides in a non-compressed state in slots 348 and
350, respectively. Arm 308 comprises an arcuate surface 378, similar to the wing 328
arcuate surface along line 368, which provides a facile release from slot 348. Arm 310
25 comprises a similar surface 380 for facile release from slot 350.
As assembly 300 is pulled proximally from the state seen in Figure 19A to the
statc; seen in Figure 19B, arms 308 and 310 are compressed inwardly. Each arm 308 and
310 comprises a latching foot, respectively designated 382 and 384, which engages and
grips a distal annular surface 386 of central body 326. In this manner, fore-part 302 is
30 releasibly adjoined to aft-part 304, while assembly 300 is pulled forward to a cocked
position. In its most proximal position, arms 308 and 310 are outwardly biased into slots

354 and 356, respectively. In this position, feet 382 and 384 catch against edges 360 and



needl e 140. WO 98/ 19723
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Cat het er%éﬁg@%iz?mnt Ref erence i s now nade F%T/Iyisaures 22 and
23 illustrating a catheter insertion 24 apparatus 400, which is another
enbodi nrent of the invention. A closed, transport conpati bl e package

of appar at us36200 fogn egemanenFiatplirtberzat. Nixe dat ontwerd hiapiag aif agngi BB asi 310 5

seen to conprjse pul | rj 110 fixed to and jntegral with a front,.face
olate 100, TlAehihe grasp 188 gbarang So¢ gt iRl 380 gsTety seleasipe i RO | <
integral w tfx. e W I s .al so - simlar in formand function
to tube 80. %‘a@%ﬁgp‘g%)gqa%@%aﬁgb conpri ses an annul ar frangi bl e
segnent 112', whi Whepehdgrisof dfbgart 304 isdackeRasadl hewdlpbilt isaeliched 4f prixiphlat e
100" to be frangi blg/ separated from plate 100' when pulling a needle
assenbl y Pr centainent ingube 80 vher aBeag304ip triggeeed to a released state to g gistaly

' Al " siml in f f ti to, fl. i ich Jj
el bas: bry PR oy i horet 0 e etk et 1o B G Ao 35 o
l'iving hi Ng&s }éidased from a @ckéP&aBGhy déﬂr'&@in@%ed 4 EnoRg AtrectidrOof atkdw 389Nt @i n
a needl e 140" used in catheter insértion and a needl e draw nmechani sm

402, as seerSich depgassndarees wirkg 328 inward urfil the partioSwalg 328cklortgilire B and

conprises an anpnul ar_raij sed_sectiaon 404, whjich acts_as a handl e

during the ng&aPEmLAY? Flgys 5¢sfc%<§§urfé>.nﬂﬁ%mnrfefre}a%b@? 480 etragts aftgrast 1 4eandy
di st al : . . . - ¢
chStal 19 neBBY S0 AR Dah 3o REMESUI UG, B 4408 loh k6080 408 o

mechani sm 447 Rigigeds AL Use-$art 302 remains ﬁroximal iMritec8 (ptoadffe0B 1A Pl thé Bdle
conprises a needl e/hub part 160", which is simlar 20 to part 160 in form

and funct i orforrmed by remg<aliof huhiZsR sl eollesd14.ddyde that forerparth)2f eamprises 2 of
part 160 is found, at r oxi. mal di stal segnents of part 160'.

Proxi mal |y, t%%?? St Bb Hﬁégnﬁirég%}lpgg "a secondary connection 412 for a
transcutaneous caggRfdite &ltbw made to Figure 21 SH5dWiRTal @&kBlode@Nibve 8F Rt Bits

connections are well known in the transcutaneous catheter art. Al so,
needl es Usedviuch hret qomsised antbo alcmatelepttedsnant seenciadiigyrenV@R20.afhe altén2ts

Sersey - Ctpiman RS ORPE PO SSBGRCD, Fot KeRel Mk Pan by JDge
Hospitals, |jagdle BRI EH &R 30.
Assembly of the parts seen in Figure 21 into a complete needle retracting device
10', which is functionally equivalent to device 10, involves the following steps:
20 1. Affixing tube 180 to hub 332;

2. Biasing wings 308, 310 and 328 inwardly and sliding assembly into
cylinder 340 for engagement with slots 348, 350 and 352, respectively;

3. Affixing tube 180 to hub 262. Note that access to hub 262 is provided
through slot 346;

25 4. Laterally displacing section 30 such that the threaded connecting segment
274 of needle cover 120 engages hub 132';

5. Rotating éection 30 to affix hub 132' to needle cover 120 (assembly 300
is restrained from rotating because wing 330 is disposed in slot 346 both
during assembly and cocking procedures;

30 6. Affixing section 30 to section 20", preferably by application of adhesives
or by ultrasonic welding to form a hermetically sealed package about
needle 140.



[1l. 60064. The material fromwhich tube 80" and plate 406 is nade is
sim- ar Wwo 4she723 materials prescribed for tube 80. PCT/US97/18959
Distally part 160" conprises a connection 414 whereby a return energy
storing 30 conponent 416 is affixed to a %ub 418 portion of part 160'. As

seen in Figure Zéi ? r? . 160" conprises catheter needle 140', & fore
part 190 prAC tef Ehihodiny mrp end of needle 140", a central part
192', and an aft padféread4is nod kthde e BxgePd ana 20filiRseainged caneteflimsbaion

WO 98/ 19723
PCT/ US97/ 1898@paratus 400, which is another embodiment of the invention. A closegdptransport

connections of nechani sm 402, parts, 190", 192! and.194' are substantjally
the sane in Compat%]?B? AgH 0T FPATAY D lési’)%‘rlf‘? 1&‘9’6,321%%‘8&9613’1@9”%&%%@ e
art 208' zan ' ' E L2067 - ' eghivel
Simiar in fg?%qﬁ%‘q‘ el %ﬂgr?ﬁdé%d té’%gagn‘%&g Mtﬁ%gr,“%é&ga{qu?éw’m Y

on nd part
simlarly inyasiglilardb SRessiste 100. FasPbRESH N és ALaeasSVih a rabelSP| @Bthtk alsar ea
148" of 5 tube 80'. Mar kedly different, although within the

scope of thesimNanini form 4nd fpaetinmtoctybe §f. Face plate 160 slsp eompuisrsran arglar

Conmponent 416 conprises Juralit f .pi n_hea arts , 422
and 424 whi CREGBIARTEa b B T oSSl Botse 13 ofmjate 100%5
effectively BHlgangibly separdidfl flofif flaft WOMBRLHIRSy & HEedIERBRAbEBroRini RN
proxi mal | y. 'Bl'h?a{l/%]gt},use COﬂI’%lt aione%l in 10 tube %% provi dgig m’bf‘éé%e whrinch
retracts IGeetibe 8D4f8r uskhien bridge 208" is frangibly broken. To provide

an adequate retragtion force, parts 42Q, 422 and 4 nmust create a. . .
di fferenti al forcj@ﬁgpi‘iﬁ%s‘qéﬂéi?@ﬁc%waf&%é@ 3’6‘1?i qtiom;tg flap POy thech i e

needi e and OLlgiyr ot €4 58%@946“5?&‘6;}“{‘%:?%%5%0%1% A% 1100 hReOTHS

substantial | y"universa errc’pressureco

pounds per sgisabe 80'NdRbe 80'aselunBied BWFuldycontdin a @¥&IP L €0 ubdi in@atfieftt Hdbition
pressure of four pounds realized froman atnospheric pressure of ten
pounds per sé&uheactdie fravemeshapism 4UREs seppanFighrg 23 nust have a ni ni mum ar ea

O ent alFg s S 488550 D2 R 3o 30 18080 R, s
inches (0.9 gebtdiEBLRAShe nEQUEYEling pRIce AREEFurther, apparatus 400 comprises a distal
plate 406 which is securely affixed at the distal end 408 of tube 80' to enclose and

hermetically seal needle 140' and withdrawal mechanism 402 inside tube 80"
Withdrawal mechanism 402 comprises a needle/hub part 160", which is similar
20  to part 160 in form and function. Basic ways in which part 160’ departs from the form
of part 160 is found at the proximal and distal segments of part 160'. Proximally, part

160’ comprises a secondary connection 412 for a transcutaneous catheter 410.
Such catheters and catheter connections are well known in the transcutaneous
catheter art. Also, needles used with transcutaneous catheters are readily available. A
25 common source is Becton, Dickinson and Company of Franklin Lakes, New Jersey
07417-1883. A current source for such catheters is Abbot Hospitals, Inc., North Chicago,
1l. 60064. The material from which tube 80' and plate 406 is made is similar to the

materials prescribed for tube 80.

Distally part 160' comprises a connection 414 whereby a return energy storing
30 component 416 is affixed to a hub 418 portion of part 160'. As seen in Figure 23, part
160’ comprises catheter needle 140, a fore part 190' proximal to the sharp end of needle
140', a central part 192", and an aft part 194'. With the exceptions of proximal and distal



retracting pistons, only on the order of two pounds of force have been

required, | ¢ch 20 lower force requirenent cases, a preReide9igie
reductioWQ#I%gﬁ 420, 422 and 424 size i s possible.

Parts 420,422 and 424 are securely affixedto a nedially disposed piston
hub 428, which is in turn likewi se affixed to nmechanism 416 vi a_aft

part 194'. Asohmgiitioasefimsghanism 40 gented 90" h8E and (94 meeeiibstantigily Hgrsameiivat es
with hub 428 .via t 194'. Hup 4 IS 5 .hol |l ow vessel which is ..
Corpl et el y_s&draas bied opars o3l el B e AE aduroard grEpdise
proxi mal from.pahk éa%ﬂ:being respectivelg simila@lih'g)rﬂ’ﬁ%d'f&lcﬁﬁgfogr{ a8 QH@@%' ¢

mat eri al which i's pernissfve'fo passage o gas (air), but r

fl ow of wat eardgsiadlhrlyi igwaddy §ispedad dor dinomedsibld hecepy wib ardepebssiblecdrtal 48' of
is a sintered, ultra high nolecular weight polyethylene having a particle
size on the &#8e¥0'30 of 10 microns, which is a material available from

POREX Technol [ o D0 wad, Fairb . GA 30213, Pl 432 |
Cecurel y artied Aoty IR Bineven TR qeisBily Ut e ity Wheniy Bibegye ' °
pressure as Riyged chipeREATYNé. CRbBForent M1 debn38s 4 PRl of'§i8dh hedd Parts 420,

WO 98/ 19723
PCT/ US97/ 189892 and 424, which communicate with an inner wall 426 of tube 80" to effe@tively pull

Hub 428 is nade fr.om either t:l?rans ucent, or %Jansparent mat eri al s thrqugh
whi ch BROEdrifgyrapaim gL MATRISTRYS HoYeH Bioxgnale TherRRENm cPRIANGd & e

140" i h - : AN ' it :
i1 uent 81 oo a0y agden s 55 VL KR fochit RS ARG HHACR AU o Ry

bl ood "fl ashbrokehi (o provide aradéquatesettadtivnadbre] pais20/4 Iyandl 424aa0dt @ reatda

140" into a bl ood vessel. _ To use apparatus 400, ring 110" and
col lar 114" diéerentid gpise yuldisisat i @ereammioptestod stiction in poth the meedle and other
120', needle_140.. and cathetega410 are gw?led from

mechani sm 4012ejt1|'a§ tipg r’HFif‘a&ls{‘%?-c hed’ tagparg?tgf e1ol %la‘ﬁys b%ﬁgg%@? |u8’r¥lég§%i/ !%t‘éffju% S
created in thfnimum atmPSpHekieprefsutel§LteBOpoutids por kguatk Hichl istRsiaed. 40an
Cover 120" is renoved and needle 140' and 10 catheter 410 are
.t ranscut dheoesdmyplefora kit pressupeatfi fowt pduotld walizeg frpowdn rgdsphéric pressure
ELSCZEEGS' V%P trclzn ?)%Sg sepe%g'gt.;areeiggl% reesichapa?'tl 82%?43’2e§r18de 24 rrtxjtlls(t)ga(ljvei asm?n?g&unnérgg E)? dto
four tenths of a square inch. As parts 420, 422 and 424 are essentially circular planes,
their diameter must be a minimum of 0.36 inches (0.9 centimeters). However, for some
retracting pistons, only on the order of two pounds of force have been required. In such
20 lower force requirement cases, a proportionate reduction in part 420, 422 and 424 size
is possible.
Parts 420, 422 and 424 are securely affixed to a medially disposed piston hub 428,
which is in turn likewise affixed to mechanism 416 via aft part 194'. As indicated by
dashed lines 430, needle 140' communicates with hub 428 via part 194'. Hub 428 is a
25 hollow vessel which is completely sealed, except for a gas communicating plug 432
disposed proximal from part 424.
; Plug 432 is made from a hydrophobic material which is permissive to passage of
gas (air), but retards flow of water based liquids (such as blood). The preferred material
is a sintered, ultra high molecular weight polyethylene having a particle size on the order
30 of 10 microns, which is a material available from POREX Technologies, 500 Bohannon
Road, Fairburn, GA 30213. Plug 432 is securely affixed to hub 428 to provide a pathway

for gas to relieve pressure as blood is communicated into hub 428 through needle 140"



t hrough which a blood "flash" indicates to the attendi ng technician that
t he vessavobggo723 been entered. At this point, flap 90" prs/uset/1888 t o
provi de access to area 148 . A portion of area 148" is depressed to
frangi bly break bridge 208, which rel easé? the aft portion 194' 15  of

Cooper atfon wi t h tiBe IR mas e efiG Ty St ph o bRl el R B e |
pat hway t hr oughod may b¥hdenh ThabngBgiﬁgwmg tﬁ&ﬁﬁyﬂhy aoffindsaM A (idhaNabs 8id

needl e 140" is into tube 80". I'mtation upon needl e w thdrawal
is a definit epemhitaing afretocaseapenipomsieitl 428by miluengbloed diréves, hub 498 peovddes a
currently in yse. Under appropriately controlled conditions, catheter 410
is 20 renovedsyady daerrnipAbis floogf flash evhich & commepdy geddo ascertain enfxy Sf peadipe
Enbodi ment ' into a blo dl‘@%gs%fence is now made to Figures 24 and 25 wherein
a standard5 COII%‘QE‘P%I ?3\M)9 “available 3 cc syringe 500 is seen in Figure

24 and a sel f-ret rpghidenpamels 280, Mpediotand collar ﬁﬁsﬁ@?}aﬁsziﬁseig&a&@%bnix late
a

Figure 25. Syringe 500 conprises a male luer fitting 512 "an enal e
| uer | ock cor®8tt bieedig 4ovkird26s ededle 140, amticatlictand 1) on gatled froyr fubg80hantilel

516. Male fitting 512 conpri.ses flui | ow | umen 518, fhrough ich
fluidis com%ﬁ?ﬁthé%‘ts’é’(f%z lsﬁm%?f)fm t%alﬁfeelfboglgev DY ACHOR & AT 1§ GBI In the
Assenbly 510 ' . i , l1y8r: nd
A noeq PSR S8 B BAKE iEMlsiaP paft 8" EbGer 181 et BRE R 10702
housi ng 5HD, cathetdh 8D afes transstidhedusbminsested |ipeKa GRARBRIC FsllowiRE - gdodVRkdioZl4

conprises a thinned section 526 and WO 98/ 19723
PCT/ US97/ 189%gactices. When needle 140" enters a blood vessel, blood is communicataBto hub 428 an

enl arged end 528 .G ' qrbi.nat i.on rovi de a section ich may pe
casi 1y o il auniye hlbaf "R T RRcet B e Ended Sebniztn Bethe vetsshifes: om
housi ng 520. peen entered. At thish@RS b 90liyBed B pisiAgaesapRkes B0 ATBrifsdr
seen in Figures 26A-D. An "off- t he-shel f' enbodi nent of asse y
510, wi th an asfat1480isdepressed efragilly bacakdpidg8Q08'| whicheeleadss ithe dft partion 284

Cap 530 preferably conprises.a nale |l yer lock thyead simlar to fenmale
| uer | ocktcoRfidne §gﬁ4bgrt° s}@cﬁfré‘:tﬁflﬂ%ifcfﬂﬂf%tsmf‘ﬁf VifePatH A R0.chivhasd de45p2 of

e o e cRoperatid b ABE SHONCEABTAPIL trerchP BB Shelcif SR Ptonen

connected to usi ng prefera a connéction
the pl asti cs whthtblogd may basohmahicated kpogwithirawhbdfinigedle 04@ s into tube 24 This
preferably f r_angai bly connected to housing 520 by heat st aking.
limifation upon needle withdrawal is a definite advantage over non-self-retracting needle
systems currently in use. Under appropriately controlled conditions, catheter 410 is

20 removed for attachment of other medical devices.

A Syringe Embodiment
Reference is now made to Figures 24 and 25 wherein a standard commercially

available 3 cc syringe 500 is seen in Figure 24 and a self-retracting medical needle

assembly 510 is seen in Figure 25. Syringe 500 comprises a male luer fitting 512 and a

25 female luer lock connector 514 disposed at an end of an elongated syringe barrel 516.

Male fitting 512 comprises a fluid flow lumen 518, through which fluid is communicated
between barrel 516 and a medical needle.

Assembly 510 comprises a housing 520, a female luer lock connector 522 and a

needle cover 524 extending outward from housing 520 at an end of housing 520, which

30 isdistal from luer lock connector 522. Cover 524 comprises a thinned section 526 and ~



10 After assenbly 510 is connected to a syringe, seen in part by a

section Wo&ﬁ luer I ock connector 514 in Figure ﬁﬁﬁ,m@q)(gjsﬁm and
a nedi cal nhee 540 (seen in Figure 26C) are pulled from housing
510. Cover 524 is preferably frangibly separated f rom housi ng 510 to
permt cover 524 and needl e 540 to be so extended. seen in

Fi gure 26C, @oenlargediend S2& miiah i gpmbermabn,ypn@ylda aergtior which matwb%t:qsﬂm to
expose nedi cal | e 540., Al.so f| rs 0 whi ri des upon
needie " BPeS beugh et SRR ook LR TR RReel heedi e 540
I's retracted. Ste smvolveﬁhﬁhg@sﬁﬁ@lf@io ReoeaddLein mg&legémr@e@kne'o?ﬂo i's
retracted, by releasing a latch froma catch (disclosed in detail

hereafter), ltisskhelfiiembbdinehing a’§§k=ﬁ1bljaﬁ|lm with3d, aftt porthangdovered bywitap B30 éesler 540
retractively travels, is the only gpening which remains, at the fore-end 20

of housi ng 5i® {ayberﬂc’r%eﬁmeh%@rﬁl&&h%ﬁompﬁmsmﬂﬁ lyegdockdhregs ; sxmutﬁéqm%em e
540
per ml ts ting s % ?{tc%nXec?c?%ég rrsgéslurg gv!r?at. Z&h@gfjtalhrx] 'kgjcefcl c%g}i'éc't&gjﬁ]o?hoasx%refﬂy  ence

i's now made tp Ebgfﬂr%aﬁgpohncdﬁ@%fﬂs(éﬁ@ﬂ&ﬁ@m@'d@ﬁﬂéctélftof’rﬁbﬁ!nﬂgglﬂeﬁ@f&ably by
assenbly 510 is seen in’'crosS section, greatly magnified. "A syringe 500 is

affixed to 28 comssstiohpsocsskEnbyn in the rpidstics ruekdmgcﬁ:kanmams@mg Sitnflarls cover

descri bed earl.i er conn 522 d into luer |ock
connect or 5155%63?ri"'%‘iﬁ?r@y?'ﬂﬁglblr}eqo@&%%‘ﬁ? 526byr}1§ W‘%/ 510 to syri nge

500. t r&g,f@é()
conpri ses a medi cﬁﬁrwﬁ%gpﬁmgﬁ&gﬁﬁggﬁ%fﬁ&&t}%&z{# el a t?%&tﬁé n%

570 and an i heerlotiotsrinegtordivbar Fizgte 288, ccASr 824 ahd 5 @ckdivat amﬂoseo (wendn 524
conprises a thlnned section 526 which provides for facilely gripping

cover 524 toFpawre 26€) aﬁqdmﬂédaﬂp@ mwsingr3dfh st W s peferablydrangialy sepasate
COmpri Ses angal Oﬂ&w °t'5' g%vm A5E'52% 558 Lo bWl cibnagedl € 540 i1's

protectively

- PCT/US97/ 18959 As seen in Figure 26C, cover 524 is removed (preferably by a quarterd8rm twist)
encl osed prior to use. At an end 584 which is di stal |y disposed from

t hi nned déct toexppesmedical needle 54Br AB24xpesepns &8sst hul 55pvbichaBieswpbe heedle

{hreaded: * S0, TH Shich 13 SRR e Bam B gle 540k BFUR G0 IAFeERH Rl | cal |y
shaped barrel 586 gpd a%éd‘léa‘l: groce@re 5%&11@&1%99&@‘34@% Rrhqss |b?y r@?&hémé‘g Ghtch

reentry end 590 of barrel an end 2, distal from
end 590, bar frein 5ﬁﬁc}c((nimfosezhn dataiilhardaﬁtrr),abasharts homsmgﬁ ]rOatILmnen $52 plosegh
near the exit _and reentry end 590 i eformabl e are (sim

form and fun@ichreedle 540 eiragivesy gasls, bség?:fi’ﬂlbéﬂ’eﬁ@gé‘f*%‘? am% ﬂafcﬁ) od'sh

the func onyp Bo@gax?efisri'@ ﬁl_‘rpbn g?&ﬁﬂbpﬁraﬁgg F ollowh%%rﬁ‘lgctﬁ%‘l 39(;33 ne le @95’% ng

menber 580 are na a plia esyn hetic

pol ypr opy! eneompleedlg handOtafslyeboritiinéd gHsies [usidg, 5T0)ethekby! plemﬁdﬁagsmwe t hat
aflap simlar to flap 90 may be added to housing 520 to protect area 148’

from bei ng procedyrantireafedisppsaldepr essed prematurel y.

Reference is now made to Figure 27 in which one embodiment of syringe needle

assembly 510 is seen in cross section, greatly magnified. A syringe 500 is affixed to

25 assembly 510 by a female luer lock connector 514. As described earlier, female

connector 522 is threaded into luer lock connector 514 to firmly, but releasibly affix
assefhbly 510 to syringe 500.

In addition to cover 524 and housing 520, assembly 510 comprises a medical

needle hub assembly 560, an elastic tube member 570 and an inner housing member 580.

30 Asdisclosed heretofore, cover 524 comprises a thinned section 526 which provides for

facilely gripping cover 524 to pull it and needle 540 from housing 520. Cover 524 also

comprises an elongated hollow barrel section 582 in which needle 540 is protectively



Medi cal needl e hub assenbly 560 conprises nedical needle 540, a fore hub

part wodfldrsaind an aft hub part 304'. Hub parts 302" apdrRG47/1835%
simlar in formand function 15 to parts 02 and 304, respectively, and
are therefore denot ed by prinmes of the eardi er naned hub parts. Parts

302" and 304 rlse essentially of the fe re f 302

and 304, The S d preriaren aa’e%r«ﬂégﬁ veuchys Bgﬁﬂ n%%sizsectl%ﬁﬁﬁ
respectively, i P. g

reshect Vel cover 534! nfhihs oRRULR: 302 il rlffi gl assen%f‘fy S be
conpact ed t o @tadhmert i¢hrefiably thfeadedhsi stent with the rad| al 20 dianeter of

connector 514. Assenbly 560 al so conprises an elastic tube hub 594
di sposed at an endHegsingé) @orapmsealms@lanzawd)whndgcgbame%baredd86sndrpnﬁpe to

t 302 3 2' d 304! bl
Poei i o S0vsas dispesii ate RIS Dl SRy’ 64 53 S Biel SEE DY a BT 504 Rjen
separat e par t;§ 4isChoAenl35b Sba%@? 58@'39m§9§es 2 BIBAY &ﬂsv&@@%xﬁﬁgn Dis osor

assenbly 560 may conprise a single hub Simlar to needl e/ hub part 1
160'. In sucmeasﬁlea:xnaséremhgehd159($1smde&miable%ﬂdﬂ4«8/’ (similgan forhbndfuntHelt i s
frangl bly separated to retract | e 540 into housing 520

| nner housi ndORERDES, daseribed @remﬁom) Tﬁ ammﬁhah therfpriion o 2xe3 14§ howsing 3490

| f
nousi ng menbero Epa28 tha sl LU thefitel 366 plehe ¥ S HHELI QML mphAT)
and a backg plsitR a5961ypﬁ®yuam tmoﬁgieﬂo&(éem ih Fightes Qs%k,, oba%um ah@rad that

conpri ses an annul ar "groove or recess 598 which forns a catch for a
circul ar |ip s04p eimildrasfiap S0unay By added te hvusing 440 t@p®iect gicai 148t from et

I?;ECS-?-/ US97/ 189 ggadlverten&y depressed prematurely.

which forms a cat qbieﬁ{ca%m@?ﬁe 5 ﬁybl}f B0 Snkh TXE§§ ﬁgdxf: ne@dl%@% 83(6)% e@%fbtpeﬁpz

A simlar catch 1s on si de of 1 nner housing IS not
seen in Fi gur3228hd an aft hub part 304 Réfudbr eanis 8 0R 'and @4 herel sintidar i §attremdftndh C,
wherein el astic tube nmenber 57 is seen. Elastic_ tube nmenber 570 may
be nade flomtArgurisa02 gmé&é)‘ﬂ ’éﬁsg@@twgm ARG Ak thefisfase dempted,by prignestoddhe earkien | c
t ubul ar mater S n 0,

r{ éi%'b(fngrt% p asgﬁ a@'xta r%) 159Q§jse%?anlpl é‘@ olfctgllé t‘é%tu%es o?rgin'gs 02

In such materia ng,

extrudi ng or and 3o4dmemworrm$é}a@b% Bak&dh eaaepavehbz lanawhd 3021 b4 %Epe@ﬁvely,
el astic part manufacturing. As seen in Figure 27, tube nenber

570 conpri seds siae.i Party {2 arsl A0aare neBh smallcmhan rCSpesbwf mﬁlﬂﬂym@aﬂdr teepeamitvel y

| | fit | t.t 512 bl e f
519 1o’ somevillt Srsrgmily 518t tesotragst tof damrt waEhSrongeen fithtesadi

W thdrawbg  diarh&eBb cE{%Sé&Eﬂ'“Sﬂleeﬁ'sé‘enﬁﬂQ s80elisd’ ek &hl & tfc%gl': 81683594
pl ace. However, 1t s specially note hat sur ace shoul d
be constrict ehhptosect atghtehy ofpeeddleatdOutisthli ftdn itgstadpitned end. Whignilan ee gires X0Panids
ext ended outwardly from housi ng 520, as seen in Figure 28. This

constricti on 384spArs308 andgRf' %@ﬁfe ferablyeaaderznse restiiEngsontbetie resynoss majgiah
outvar d from houstSaP@ s e tebb ks ThEH 8086400 308, ARREARaRRe,

outward from housi'ng

about fittingsselbly 966 B cbhpriseadingle hub Sisdilas 8kelR/mub part fi606F 6@ 8 1n such
On an end proxi mal to needl e 540, tube 570 conprises an_inner surface 602

whi ch 25 | @ agse.dle lhgb simidgryto mieedlefhub pert&0ont 689 frangibhy sepstated tocietrgctof
manuf act uri NShe Qcﬂ' r§40 into housing 520.

Inner housing member 580 is similar in form and function to cylinder 340 relative

to providing forward catches for parts 302' and 304'. Inner housing member 580
comprises catches for wings of parts 302" and 304' and a back plate 596. As may be seen

30 in Figure 29, back plate 596 comprises an annular groove or recess 598 which forms a

catch for a circular lip 604 of elastic tube 570. A catch edge 360", similar to edge 360



20 view, it is preferred to provide a fit which causes tube 570 to adhere
to hub 5% 92%1 adhesive. However, it is within thgeScepassh t he
invention to adhesively secure tube 570 to hub 594 to assure total
connection reliability. On the end of tub¥ 570 proxinal to surface

600, tube 570 conprises annular |lip 604, best seen in Fi ?ures 30A-C
As seen in FidistelrasA @chiaflsalisde %@n&rn@@sca@hgfeh@mngy parti 3023 c dhpigdlar

shape 25 which i.s s d i.nt e re on of i nner,surface 602.
Wi e &t rusFREhiR ehipe otk s f Rt B0k Sad B 559 3% FLAPERO Shae o
substantial |y congie@bndeadhais niHY tdPigee@h7-30A-C, W&élasﬁé tubk BEribeP 576
made by di ppi ng or nol di ng, added features whi ch may i ncor por at ed
t her eby i ncl ixkeemnEl@stid nbe mbmper SG’O@na)simenaderfrd?ngmdmaBgmde ldtexpnBemheasbten
internally directed raised feature whj ch acts to ¢losely engage a fittjing
512 and trﬁerewmherteéawr}@ kar materigl wius éq@awn@mhnqr&anﬁgwaﬂ%l@ﬁgwg@ Pl9gdom

tube 570. Al uﬁcg rr?zﬁ%l@gss el LR me%er 579 nbazreoeerfaf)pcagetdgoaf Sty e'ét?{ﬁ)(?m% 8T =70

al ong i nner causes a Sp

{/\TQ[) 3 t8 ; itg gggddfwﬁlg BetdBds @ﬁfcﬁa}@demﬁ@wh ube]e‘é?@oﬂ efasdt pavBthnhificBRBRI €SS to
PCT/ US97/ 18959 As seen in Figure 27, tube member 570 comprises an 1nternal surfacg100 which a

resting state iI t1n 540. The ecreates
negative pr e%%'\il}tf; ably uf tB’ﬁ fﬁgy %Itsu%er' Q&J‘ifr%e tésl?ﬁﬁerégl% foris
retract eqot ORIy 91046 sdrhtlitht loosely fit SE1RI608E PR d

Lip 604 corrprll s an zsinnu art oosek whi ch hol dsﬁ ube g%ﬁfﬁhrgtg?gvf}ﬁ{da%w
598 5 V\hemv(rardthmggﬁﬁébdﬂesﬂmwhm mdimﬁaaaﬁﬂahésml&ko Hdwelegriakonld bé p
604 i s adhesively secured backpl ate 596 to permt fitting 512 to
be di sconnectregislydnated that %imcﬁﬁpﬂémmd e Conﬂﬂgééé%ﬁgﬂﬁbhifal alrart $iA0g $ bin

backpl at e 599'11(31{1 neec%le 540 is ehtéaﬁ%eé %ﬁﬁv&r{ﬂly':ﬁoq{’f Egugg% Sflgsfg see gvgﬁg%rﬁ d'”lr ect Ly

adaptabl e to al ruc usi

302" and 304constritfieh aE&kb%la'i@hﬁ&Q | Betdle€afubd 870 aa@ﬁaﬁg ﬁblw&ﬁeefs@érﬁm&mols
injection nolded parts. Tube 570 is preferably mass produced by

extrusi odyp dmp\pcn%UBmgm:ﬂmhdml n¢geldaihud S4embly J90aiubwad fsonmholesing 52, mdddtc al

needl o 1R i s SEE RS LS bk ) § % e 2 T

510 is desigp ﬂtpg_be automatical |y assenbled. First parts 302" and 15

304" are slidably affixed to needle 540 by inserting needle 540 through
axial holes in ea@lnanendpmkimnimmeeﬂ&zwambie ScompPres andfrer sifaded®f wdahur el y
af fi xed to needl e 540 an adhes (preferably epoxy). Cover, 524 is
rel easi bly aﬁsfsﬂ%FédOtSB“é)iM@S’Bﬁ e, b 5% FromasyBRlRlty of manpaciugne BAEkel at e
596 and p r

surf ace 802 [t RRA R AR TR SRl MEE I REN o TR 2od Vb

af fixation, ZthesibenHeoetdisit Btwithifithescose SfAke inveticmne séitksBoBEecim@nete STRUSI Ng
580 and cover 524, such that thinned section 526 is di sEosed_outsi de
exit and reeiethub 23titecamurecpial opnngetion Wéllﬂblht}’ Ongberend ef wbe g @@rthnﬁl to

di stortable ar 0 u 92 i
agai nst back% at‘:%%ég’é“%e:%}bssceogg%sg ar%}‘\ﬁl ¢ 4h§$sg 1 m% er a%(fw%g
ul trasoni ¢ bondi ngs sé@Pin F1gure§§@Al($ tid méd}hf"n@fsﬁlg&@&amyaﬁh%li&héél%hw by

a threaded connection. To provide proof of
25 which is somewhat elongated into the region of inner surface 602. While a frustoconical

shape is preferred, a long tubular shape of substantially constant radius may be used.
Howlever, if tube 570 is made by dipping or molding, added features which may be
incorporated thereby include an O-ring shape 606, seen in Figure 30A, disposed as an
internally directed raised feature which acts to closely engage a fitting 512 and thereby
30 to wipe fitting 512 clean when it is disengaged from tube 570. Also, a series of ribs 608,
seen in Figure 30C disposed along inner surface 600 causes a space to be eliminated

when tube 570 is stretched and to be recreated when tube 570 is allowed to compress to



25 tanpering, cap 530 is preferably heat staked to housing 520 and housi ng
520 is he@d og/19723 Staked to cover 524. Anot her Phl ebor@sy7/Ba#odi ment
Anot her phl ebot oy enbodi ment of the invegtli on is seen in Figure 31. The

enbodi ment of Figure 31 conprises a device 610 which is simlar in formand

f t 30 to d 0 Fi Fi 31, —d
610 conpr i sesh SsE HE while TEERHDE i Theidied sPae Ceies AMREAT S BEPTES
630. In a Cor‘ghﬁhehﬁéﬂsﬁ&@m%g]eﬂérﬁ needle 540 WP Rk 1R443ed to rmrgguze fluid
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section 620 iregagitatien yp@f ddeddetractivacti on 630 along circular lihe 632 to
provi de protection for contents of the device from environnmental
damage and cont ani Iq@tﬁoérconmgsw@ramwar hook wmplgb@légmbz 53R én Blace isogrpaye 598

section 62 n ont ai_n t se ref

ol ded as T Bk S12 RRRETRES eRESkhDG s bbaln opsinacisis) St
Barrel secti a8 @&Qpﬁ%% $6efnf! ARE 5930 wdmem?ec&@ énd)fwdhﬁféwrﬁ%hbhght
ear or handl e parts, designated 50 and respectively, and a hol | ow

barrel 70. Pldismsersilalg hbe 570 from backplefecioabl y adheS| vely attached to barrel

section 620 wi thi n a plane area defined continuous_ |ine 72, such
that the hol | ow ofAbafeFR|N7HIgUEe ) rﬂs%ﬁ‘ﬂg}ﬂ P ds duseily eadapiabler fQ rputomatic

prior to use. 81%6‘%%111(1%6 ﬁ‘x%gﬁ% c ?ls%tf'(})a?é 36@‘}913'3'031 I&%PKS&I?&A%&Q%J?& be

different kin usé a sna

nol ded asi@ t330hes alapxteﬁ@Mﬂplmjecnonwaednﬁar@eqhb@s7@&qxef‘éfh%1y$ﬂﬂps d@@erdtby S
not shown in Figure 31, but production of such (E)arts 'S known in

the art. A nexgusienalippivg ermelding: Neadle540 iprefarablymapdsfzom medicabmedbl grade
70 ded h t t
Comr i Pee Lo Sfeel S Bdiberisa o aaseclis ppint B Gehods ShgeRly Bl kap i in Stk Redierlont

face plate 7QQe§png@ needl e cover 720 partly externally disposed prior
to use. Needle cover 720 is separable fromfront face plate 700 by neans of
a frangi bly dmsanib@bﬁ B sydesigded tabe swegmetitallydsenibled eBiret paote 38R nameint
section 630, whic iSs described in nore detail_ hereafter.

Steps relkx eéOflo'ﬂ% pidablyaffiredfe peedle sHtbyingeringmaedle 40 tpughadaldolesde gachor
device 10 20 Mh@»rﬁﬁa 3024 PartY bffg&‘gﬂIe e&{?\k@@ t{ggedllesyﬂf ﬁ %%&I@éxve

attached to cyI ndrircal segnen or ultrasonic

wel di ng. Therpfedérablyrepesy)e Coxes2d zoreleasxdgiﬁﬁhaﬂtdlwb 550. Tieakiong dispesddeat
stake or ultrasonic wel d@g oi nt. and pulling needle cover. 720 and its

associ at ed milxough barkphet 959@ﬁé’rpeﬂq4ys prgfasehl adiesyelyabfived t@ greovn H8e dneer

cont ai nnent S 0 e er 720 and nedic n
are fully excerfaRaBOn s dientred abOichdEEol fnd BE Recekly B sl heiiie, ARBRH R
cover 720@ngopBd t‘ﬁ@lletcp CRGhsEng 98D #s thf)@&%dtdb%ﬁt inﬂéxt housing 3801288 cbfer529, suthe
structure for exanples of a catch, alatch wor ki ngs of other parts
di sposed wi t lthat thnemxﬂ &BCtI:Gm’ﬁZﬁ in dfspbs&demtmdme)ﬁ&mda'eentm gl e Dnenwingraf pdett ai |
I I f I
Ggger In a nesP4ss élbgncd W1‘I:h tﬂset\clnl'tgb e area liga HouglngSS2Ben3\é?d t erru? %5) ?srjizgtapgs%%t on

against backplate 596 and securely affixed thereat, preferably by ultrasonic bonding. Cap

530 is releasibly affixed to backplate 596 by a threaded connection. To provide proof of

25 tampering, cap 530 is preferably heat staked to housing 520 and housing 520 is heat

staked to cover 524.

Another Phlebotomy Embodiment

Another phlebotomy embodiment of the invention is seen in Figure 31. The
embodiment of Figure 31 comprises a device 610 which is similar in form and function
30 to device 10 seen in Figures 1-4. As seen in Figure 31, device 610 comprises a barrel

section 620 and a needle containment section 630. In a completely assembled device,



needl e cover 720 is renoved from device 610. Needl e cover 720 is preferably
attachedw’é](f) 1%? 5 hub 732 by a rotatably detachabl e coupl - $446h803¢ by a
[

t hr eaded onal ly held or bayonet type connector. In any event,
the coupling attachnent between hub 732 &Rd cover 720 nust be able to
support a pull force at least as great as a retarding force

98/ 19723 section 620 is securely affixed to section 630 along circular line 632 to provide protection
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‘mposed i n tR2 °8BE?8§S Qfdhlsvies FOM BYirarPERpLIRTIRS e CRYATLHASAR: dis Segn i
ener gi zed byp s 32 and Ryl Baﬁé‘ltﬁeﬂbﬁﬁm%grnezgl@ démahrhné}ﬂ%e@&ﬁ@%o Hayl B

af orenenti one cat ch and [ atch seen in Figure 3 | ow”nmedi cal
needl e 140 i prefeaaidg muided z{semm@b patft t€ eadace th2Gumber of molded partSi ni | ar to flap
90, flap 690 conprises a living hinge attachnent 742 to needle

cont ai nmedt sect | BaTEBwction p2&pemprites aralanaaped ¢0 and apasod lefberd ﬁ%ﬁt e8HbAPri se

a hook latc e ed
fo 116 in a Brglearoddfogks BRARTES. bopiin a8« itiby o] 76 PRGsiUL
flap 90, is ﬂ‘sa}ﬁefe@lbe hdlkfe%ﬁélyfa[tﬁﬁhédﬁ) S 85biAH20i vithik @ plane m@@ﬂéﬁﬁedﬂ?}ﬁess
to a distortabl e section di sposed under and grotected by flap 690. Thus,

during a nedéwaihudsdog 7drmm%ﬁwdmﬂ@w 61l bapreb 9 1si saiptavted dn i \steirije cbrsipmmed
On bl ood 10, t h | et fl 6 lift t

of 5 o nol e RS i g pese o1t Sea) A0 aly B Pecoes adhentiant | "
depr essi g &5?1"1‘1%%? Xg&f” & Assa S eorﬁaﬂlﬁit @Rﬁh%ﬁ%@ﬁ%ﬁed s a tetBGath th% be

sane fashion as are etracti o aces nee y I NSI

80. Thgaroofl sgctioscs2ds The Sh&jﬁoﬂ pkire:s%t sincvin ekl pere B4 Obhitspradidiog of Sékh
t hr ough whi ch needl e cover was drawn to expose needl e 140.

Retracti on rRAEEahVEIknewr infbe pde A(‘ﬂereée@di@ desgepeorned the inierngbprstsd barels e
di scl osed f wever, there are differences in i nt er nal

nmechani sns 8*0 ‘(tgﬁ)%\?m%dlg%v&és Whl ch are described in detail hereafter. It
may be prefReailt SortainRet RetioRbFPcoSiRY ad elodp el tlbed88, Hfap 690, @not

shown) rather than by flap 690 to mnimze required user training. In
such a ch¥e,protimallyifeciog fromhfadeqistel 790 end aineedle cover Tt partdy extextially Kisposed

prevent T naduer | enl  SSBLIRSLSD. Pl &R 1T 620 o s e AT HEs 41
S g ot e 1 o 4 e
i s nol ded ags desiribgll én more depal hereaftbrconpri ses the cylindrical portions of

needl e contal nn‘enétegse 1%Ealt§into Etslf)eousg% dg\%rr;er be 10 are similar to those disclosed for device 10

20  in Figures 2-4. However, needle cover 720 is preferably attached to cylindrical segment

712 by heat staking or ultrasonic welding. Therefore, needle cover 720 is detached by

breaking the heat stake or ultrasonic weld joint and pulling needle cover 720 and its

associated medical needle, generally numbered 140, outward from needle containment

section 630. Once needle cover 720 and medical needle 140 are fully extended, a latch

25 is caught upon a catch retaining needle cover 720 and medical needle 140 in position just

prior to use. The structure for examples of a catch, a latch and workings of other parts

dispc;sed within needlie containment section 630 are disclosed in more detail later.

As in device 10, seal 40 is removed from barrel section 620. In a next step,

needle cover 720 is removed from device 610. Needle cover 720 is preferably attached

30 to a hub 732 by a rotatably detachable coupler, such as by a threaded, frictionally held

or bayonet type connector. In any event, the coupling attachment between hub 732 and

cover 720 must be able to support a pull force at least as great as a retarding force



section 620. Further, device 610 conprises a rear assenbly plate 754, which
is simlgfyergerdsn formand function to assenbly plate 264,pExosytisiseat

there is no part which is equi val ent. to key 260 on plate 754. Device
610 al so conprises a single hub 756, el astd ¢ tube 180 and a front
pl ate 758. Simlar to assenbly plate 264, assenbly plate 754

conprises a YAPOfSEAn Swgoppasite directipp Jy ajelsytia g Fershawismpyviaek isgpeagigedbiiihe

bl ood col | ectjon tube. Proxisral el ast i 0 80, .a Ly a 754
conpr i ses. o R CelsBiE ey HR0 e BnEigR Rl b e reiPaeddiper AR e Bh 245

G rcunf er ent i@l iy Fi@hra B8, HoMbweRBBICAISREdIBN 404s Bird@ upslofnSAl ofbiveh 726 si zed
to conpressib %/1 fit insi %e '{ﬁgg I nner vvalll 7%4 of ba}rurnel 7&3” 62((1)1.

Pref erably, inner Swallar alap 90, flap W80 @8mpeiFE3a living hinge attachment to needle
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al so conpri se¥tAnmeRtsseion 639 Didfprentfroa fan 98, flap 0idogtmatsAmIPTiss Hiookdaichnt o
whi ch outi de ae : [ S.." N . il r td-on.

out 51 de. cdgen PRI SHERRE iR fricke, SRPBRIGaYY yIbe Lo IR G iRtk N Soon

ul trasoni ¢ welbdigty, Halveva! fah6ot) likeefianedd, ik fRielyl iftddor@lits biased posifion to
joining one plastic part to another., 5 Hub 756 is used to

i Nt er connect permpiba¢assy torredistiogalila geqtiontdisposadonden and prosected bieflap 690. Thug,ube

di ' 768 d | I h, 77 i.ch i i d h
o st o100 PRLL, 70 a0 Bouk o 8Lh, TG MSh ) S dahoned o Attagh o @
conpri segga J QL RARCh RPEL] MIngiédd, flap 690 is'Whel BylaStidH K4 Bakleldgit ?ﬁeﬁbﬂg?ee”d

of the needle and used to firmy but releasibly connect 0 nee

cover 720. Ascedsr140anaybsetragtediby depredsiofgianrarda 778owhizhyometle aradipdsitioned tot her
10 equival ent connectqr may be used within the scope_of the invention in
pl ace of por#Gténthe same fashupy as pyea 48 e Reffpction rlasesmeedlp 149 safely iasidg fubsckG: cal
shoul der 77 e 111S: . | AN dryi . | 4 76 1.0 fr |.at e
758 t hrough ffc%lyrg%éee igélggs%fgqgﬁ&?%Jeleetlﬁoelsf{fgﬁ%?geoc%fﬂ _ggd” Iygk'; _nge_%e gov%%e o]
needl e 140. Bhpwadealravr 4o Srpbdeindiics14@d Redrabiibn sabeBhsthEtfBr GEvViks 630 af6 tO
provi de axi al support for needle 140. Hub 756 may or nmay not enploy a
tube di stdrtgengraiyrthe saméas thoshdigelogrdrfor dedce Wt Howevdretherogre differeimes in
|12\(/)eintsl ?2'& r aig{eé'aaltrgecglg?iézlnrs] o% H‘lestw%adys}ﬁreé w‘i]lxqc are Eig:slc% ec} ﬂf&'{'ﬂ{‘hé’}@éﬁg}. ?texgg}lf ©

be preferable to protect area 778 by a raised ridge or rim (not shown) rather than by flap

f

690 to minimize required user training. In such a case, the raised rim should provide
tactile feedback to prevent inadvertent depression of area 778.

20 Attention is now drawn to Figure 32, wherein device 610 is seen to comprise a
reduced number of parts compared to the number of parts shown for the device seen in
Figures 16-21. Device 610 comprises a cylindrical part 752, which is molded as a single
part and comprises the cylindrical portions of needle containment section 630 and barrel
section 620. Further, device 610 comprises a rear assembly plate 754, which is similar

25 in form and function to assembly plate 264, except that there is no part which is
equivalent to key 260 on plate 754. Device 610 also comprises a single hub 756, elastic
tube ‘l 80 and a front plate 758.

Similar to assembly plate 264, assembly plate 754 comprises a snubber 268 and
rear needle 266 for piercing a vacuum blood collection tube. Proximal to elastic tube

30 180, assembly plate 754 comprises a hub connection 760 for connecting plate 754 to tube
180. Circumferentially, plate 754 comprises an outside edge 762, which is sized to

compressibly fit inside the inner wall 764 of barrel part 620. Preferably, inner wall 764



containnment within tube 80 is orifice 776. For this reason, orifice 776

shoul d sufficiently small so that no access psy/pE@yigeed to
human Iltwr’r%g@géran%t her parts. Note that devi ce 610 contains only five

parts which are preferably made by injecBfon nolding. 20 Note al so, that
by making section 630 of the same internal dianmeter as required of qrifice
776 for di gialst comprsep a pheralityeofgaised beadper araieedipritging T6éonto whisheussy:

11853 s o ML R L7 B MR
and front plolﬁ%]ﬁeﬁﬁihe DEbGHARY (ﬁdwg’soﬁﬁewﬂﬁf?l | e st Whieh are wel}?RH@&ﬁ DYt OF

this limte er of parts. may at t appear that fewer parts may

25 be used dffjoiisdnesistiepatiito desthee 610 by conbi ning one or nore of the
five parts. However, based upon current_ nol ding and assenb

|
consi der ati ons reHabdeb isgsedigtinigrcoppret a medicgbrgegis 1 m%lbﬁdlgf)@éﬁ%m@déﬂﬁn i s

currently preferred for thig e L. oent.. i A { | on | W
turned to hlﬁ)tus%g{s.oguh% ¥ %{Hq%c?n %%EE‘%@ gr? dwgt? B '15, dl?lpuqtge%ééltn%&; o %aé%pib?'s es
wing |atch Afkbn pRHIEN40$s SemdeDMRY ukd Fhef) hab 75@ddulibricéLa thisadBd pykioH Ty, 30
described for earlier enbodinments, cylindrical -part 752 conpri ses

di st ort abl e wgEch isqmoFRR] to the shagh endofttheneedke ant ugdd to Gimebydey rélegsibly Fadeétr om

catch 772 to pernjt elastjc contractiqn qf tuybe 80 to retract needle
130 i nt o nedaieedlsratenient Ao Hiedgsed a fctapfiony é@‘PES‘ coupler or other

PCT/ US97{ 18959, o S :
b 7oe W o SAlivalent connectar may be used within the scape.of the invention in place of Bartion,

control 7730Diswged gistabiiomhub 782 v 4 dydintirica ghoulden§74 wigcKlyatylindridit e
t hat when hub 756 is pull ed forward i n needl e contai nment section

630, a sl opeuificarfg6 puirentpige 735 thraaghnthjchrsediegap 720 and ngedlp 440 axsipulled far

pl ate 758, causes r 8-S t.7 of . tube.di stor.tin a 68 t 5
engage and d“lsgfjgp?e%é\e gdé)c1%?’8\?1%%%%21&88%%?6.Slzﬁ(g%e?tesr%%lyil tornggge ? zG @TSP’@CSSB
wherein a axial suB?c_Eh dirsleedit ado! ¥R 75% BE8E6r iy RBV@nFlod WRabSMisioihgy %arc,
circular cross-section. However, in a region or section of tube 180
whi ch i sl o sdtls appared6h ywitham the368pg sfghesnventi®@R) , as seen in Fi gure
33C, the circul ar, cross secti '

internal cross- 10 this manpes d gﬁfﬁ”}@%é : tueggﬁgél.%&s%gg?m%e#; g‘i‘%ag’gﬁ%ﬁg’ :5’? duces
o Suuces, LSkt iy M8 s thece . SeRag SRt mete

sufficiently small so that no access is provided to buman limbs or other parts. Note that

device 610 contains only five parts which are preferably made by injection molding.

20 Note also, that by making section 630 of the same internal diameter as required of orifice

776 for digital safety, device 610 can be made without front plate 758, thereby reducing

the number of injection molded parts to four. These parts are needle cap 720, cylindrical

part 752, plate 754, hub 756 and front plate 758. The single hub 756 provides the

opportunity for this limited number of parts. It may at first appear that fewer parts may

25 be used in construction of device 610 by combining one or more of the five parts.

Howc_zver, based upon current molding and assembly considerations related to cost of the

-devicé, this parts breakdown is currently preferred for this embodiment.

' Attention is now turned to hub 756. Similar to parts 302 and 302', hub 756

comprises wing latch 770, which is designed to catch at catch 772. As previously

30 described for earlier embodiments, cylindrical part 752 comprises distortable section 778,

distortion of which releases latch 770 from catch 772 to permit elastic contraction of tube

180 to retract needle 140 into needle containment section 630.



device 610 is cocked for needle retraction, one nust understand the general
dynam cs 96 og/19723 changes in internal tube volunme as a tubecraisstrsesched
bet ween two hubs to which the tube is attached. Generally, if fluid
is captured as a contiguous fluid bolus beatsvveen, but not 15 in contact

wi th, connecting hubs, and a mark is placed at ggch end of the bglus,—a

the tube i s SubdPeplsecompdses fihs digtorting PRIt (iPY WhishiskeydaRrqyiding contro

substantial ly S i ' uhgd S |

i ncreased to ?@‘?ﬁ%@vﬂ‘.ﬁﬁ“{‘ e‘ﬁg?gg%&nﬁ an%heﬁiﬁfg%lfvg’s II\&SI {ﬁ{ ?’ﬁ%ﬁmt]&g}gﬁu ﬁlrer%

for cont ai nmefyrwafd inl déedicicbfialitndn Gedtioh&S3DeA WopEd fae P80, REsfEaBSmolded
primarily due to connecting end effects at the hubs. 20

Such an i ncr easspart of fiohtiplate He, deuses lbaraib8d s¢gment A2 af chlealdistoniaing parh 768 to
relative tg the vol unme inside tu 0.in a.rel axed..condj.ti on causes
e Coss St tiea R gepan tube 1. [ Ropinel if Baft s EiEMR AR Ahereni
tube 180, us ¥ ] #0-05s-sectioh S as
tube 180 is B@éﬂm&ts%dé‘fg&‘[{g& clgﬁf@%}atgth.]a%?ta sﬁﬁaggagggg%irgﬁl#d% Sr(s)eucgt]1 h'e%ge?%cé%rtggl
study that theglnorsectioniof tube 1i80diidtaRtso Hiztdred bypattP68 (sdgmeng 78)casdven i  of

volume 25 increase., However, conplete control cannot be achieved by the
hub desi gn al Bigtre 33C, the cirpplar erpes sectiep igiflattenediogrpns side i redugpthe jemal; dioss-

"t or ol vor o o eicp 6T KREa%0 SEBis TR e Blochreas rep Rl FRBeRir R Ml e

vol ume of 1 ubgc&89so affected. Fl uid dynam cs associated with braking a
rapidly retracting needle (and tube) also 30 may contribute to fluid
regurgitation. ForTbohindenstaad timg neetd fos swuokcoredectitedwhéraneetitee] 40 isaixtended and

retracting velocity he intained within as |low a velogity as ssible. It
is for this devic}O0 s et kentar naeqIb IR PJ° BUSHESE P Y 2eBaraD A pwireles of
frictional Cocgqtaﬂgés R EHEE AR ume as a tbPis¥RettRdE Between two hubs to \gléich the tube
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and part 768 gtatthdtedeGinefallpaedut isetptacdd am dohdyedus fluid bbius bewdees bikabt i t
Is preferred . that ranp 784 be nolded as a part of plate 754. Wile
this nethbd oh qontacl wilbneemiecting huhspand a mark isplased gp proheandiod theheolupiss dhenent

A T I T N e
net hods 5 if dhied isRAhbenRAfstiftreARY tBeeadPWitth R Phh&dtinpar®k as WAL dd | ng
enbodi ments di scl osed
volume for containment of fluid inside the tube between the hubs increases primarily due
to connecting end effects at the hubs.
20 Such an increase in volume inside tube 180 in a stretched condition relative to the
olume inside tube 180 in a relaxed condition causes an excess of contained fluid which
is regurgitated or pumped from tube 180, usually through needle 140, when needle 140
is retracted as tube 180 is permitted to contract. It has been found through experimental
study that the hub size is an important factor in controlling the amount of volume
25 increase. However, complete control cannot be achieved by the hub design alone.
Therefore, a distortion of tube 180, when in a stretched condition, provides a significant
metilod for reducing the internal volume of stretched tube 180 to be less than the relaxed
volume of tube 180.
Fluid dynamics associated with braking a rapidly retracting needle (and tube) also
30 may contribute to fluid regurgitation. For this reason, it is recommended that the final

. retracting velocity be maintained within as low a velocity as possible. It is for this

purpose that a posteriorly disposed ramp 784 provides a frictional contact between tube



her ei n. Use of device 610 is simlar in functional steps to

t he dewfvﬁ%sﬂ@{zﬁt of ore descri bed. Needl e 140 and nepghgs6iged20 are
extended from the rest of device 610 as seen in Figure 33, with

needl e cap renoved as portrayed in Figur&933A. The needle is 10 used in a
medi cal procedure after which protecting flap (shroud) 690 is raised,
preferably 180 and payt Z%8fat thgend of neehlgrptraction prvali Hethiscembedimentdi istrsefened e

o gen R Ty o ey S SRS el o e
contracting {Jeaph80d &Y 18e EBMifdhd ek B Figeked] SBEOMRORES & &HISHd%%@m of

section 630 for safe retraction and storage of needle 140. 1
course, for rhractig §iGnsand fnjdetoatrol would undestandtbeidthis roethod esotharsmetblly

shoul d be sinple to automate. The sinple, |linear assenbly procedure for

devi ce 618 i disclosed hereafeer rayebmenriigd |ty qiher pegdle actpetingcaipodiments disclosedir el y
affixed to h QeiSG (preferably by epoxy), and cover 720 is securely,
but releasibly affixed to hub 756 to protect needle 140. Tube 180 is

affixed to tube aysadENiceCOIM L bintifr THbEindidhab REEpd 86 . thb/RiehREds Hefdtofde:
securely attaching tube 180 are well known in the current state-of-the-art

of connect i ndescribed. MNeeske 140 andowesdlecsap (738 afecextanged diomh thanes of devicai§ 0 af
connection b hysi cal ,huh .desi,gn alpne to the use o dhesi ves and
oot § " otegP N Fiaie 18 oMt e grmo e fporBey e i Higurd 53 R0 A TR nkede fie
been sel ggt : | te s o

hetar ool PRt RS Bl RN 8 GROAR QLIRSS oty

attached, neleydlaefiigd cartbumb,her providecatcgartb digorablatseaibnc®rB. | Sectidma?7&Es part
620 until the need| e cover 720 is, exposed at proximl end

788. To
conpl et e ass@fiortgd & cause latchel/0da bgaeme disprgaged from catchi77gn T hs|fiaed bpb g5
fitted over r . i fil . r .
preferably b@e%%géaf 4@%%%%&%&1@? g%%eg ngo%/rﬁ é}}encfg}]l er%:ﬁéﬁ% ‘%‘g"cﬁ%d?fug"?@%‘ﬁc ot

as mechani cadectioh 636 eiiReRirstrafidn adh eoiase dfaseilngsoray be used. Also, it is
preferred to 30 either nechanically affix back plate 754 in place (such as

by an ini&rnally @fspusedfor device §dhttaicampate vithguroy nesdicedayides, #ssembly part
gég-; Ugr97;)>1/ 8h a;[lldst;easifllnglg tc? gutgxlng. e r:l,is?mp e,l l(iIrileggéssembly prg\é%dguérgc{ t]()? Zi%\%xce 6101is
shown schematically in Figure 34. Needle 140 is securely affixed to hub 756 (preferably
by epoxy), and cover 720 is securely, but releasibly affixed to hub 756 to protect needle
140. Tube 180 is affixed to tube attachment connecting hubs 760 and 786. Methods for

20  securely attaching tube 180 are well known in the current state-of-the-art of connecting
elastic tubes to plastic hubs and range from use of connection by physical hub design
alone to the use of adhesives and solvents. Once a tube 180 material and a hub 756 and
back plate has been selected, the type of appropriate connecting method can be
determined by current standard materials and procedures.

25 So attached, needle 140 and other joined parts are introduced into barrel part 620
until the needle cover 720 is exposed at proximal end 788. To complete assembly of
devié:e 610, orifice 776 of front plate 758 is fitted over needle cover 720 and firmly
affixed to part 620, preferably by heat staking, although other connecting techniques such
as mechanical interconnects and adhesive bonding may be used. Also, it is preferred to

30 either mechanically affix back plate 754 in place (such as by an internally disposed
containment ring 790 as seen in barrel part 620) or by heat staking or ultrasonic welding.



Anot her Cat heter Enbodi nent Anot her cat heter enbodi nent of
the i nvewto ssmowds ch enpl oys a permanent catch and a mEpusEtigIPat ch
rel ease mechanismis seen in Figures 35- 377 This construction is best
applied to needle retraction devices nore’Closely related to catheter and
syringe 5 enbodi nents dlte t 0..assenbly constraints of enbodi nents hawuing

| ar ge post er &Rt jeter Emb Das the barrel part of a blood draw devi ce.
The enbodi nent of Fi - i aAgvi, \ i j ot o
rearwardly &%gg?‘%grc%é%é&?g%t I on&gb%gg)rrl‘%a?%r %ag?%% ?gz&a?léﬁcf ézbclhe

needl e cover afi@4 sepAsatSResh rel8ase mechariig iy 2ed b Figmees 5-32cTheRodAction ®beanded
rearwardly relative to needle 140" (as an 10 exanple, a catheter needle
and cat het er apRWRd duimsedleiptragiopedenicesnmonm slosaly' refasedhao catheter esndomaingeor

use. . AS. S Ln. Fiqu | distlo .coyer_ section_ 802
and needi & o§Pbpiatii" R RebBdsa s o REDaln S AR 4flls R8T
handl e secti gjbm&haﬁ%@éﬁﬁtd]‘qttﬁéodﬁlégw device. Section 806 conprises a thinned
section 808, which provides facile gripping for catheter 15 insertion, and

a distortabl e sectlherendobintept ohFighrea 35687dha dedce#ilcwhick cermpesdsa readerdly
retract needl e 140Q'. ) n_the c¢ross tion, shown in Figure 37,
section 806 F%tegt?%*r %’eﬁéﬁwpwezéﬁ&aforw HeKiepdebls E?F%@l%ovlebg%rﬁﬁﬁ%my
anchor a cor i : : - .SECt i . this
ambod mont . GG P ab ot HREaL 802 € Bulihed terb PRy rototyr SRR, B4 (ol o

manuf act ugedexakhiple, 48AtheterSieeglecdiridcdtReter OntifibRrdtRh) a6 ipereit feedle LY’ tedewar d
ext ensi on of section 802. To retract needle 140" to safe contai nnent
i nsi de t he cexsisaddoriuseer nal vol umes of sections 802 and 806,

S1g Ot aPTe BrC L M RER b TG ROBR BoaRten LR RestPhilp and e congr e ©"
Reference i s3oawe 880 okfprict I8 peForfedt tse B8 12RO AL BOSRRA AL

a%&?eté’r“@lo.
met hod for constraining’internal volune of a stretched tube 180
rel ative to SestmnR0écomphisesb3Binned section 88%evhicH providesfaeiibgdpping forzatheser ce

820 is seen jn cross section., |In nost ys,. device 820 is simlar in
form anoﬁg untisEBIen: gudja distrtablgseciign §i ﬁww@%aé@gh &Bgrpateh &clease is made &m
of ranps 780 i evice 820. In the place of ranp 780, a tapered
cylindri cal ??3&5%%?%&0%0322 is used in place of section 630 to performthe

ranpi ng function i theeidsy Sttion shownW® HZirk B72 3ection 806 is seen to comprise an
PCT/ US97/ 18959 38

annular catch 812 to permanently anchor a corresponding annular latch 814 of cover

section 802. In this embodiment, a hub latch 816 is secured against catch 818 when

20 manufactured. Tube 180 is stretched to provide retractive force by rearward extension

of section 802. To retract needle 140’ to safe containment inside the combined internal

volumes of sections 802 and 806, distortable section 810 is compressed to release latch

816 from catch 818.

Fluid Control for Phlebotomy and other Applications

25 Reference is now made to Figures 38-42, wherein another apparatus and method
for c'onstraining internal volume of a stretched tube 180 relative to a relaxed tube 180 is
seen. In this embodiment a device 820 is seen in cross section. In most ways, device 820
is similar in form and function to device 610. Major differences comprise elimination
of ramps 780 and 784 in device 820. In the place of ramp 780, a tapered cylindrical

30 section 822 is used in place of section 630 to perform the ramping function of ramp 780. ~



The other major difference is the formand function of a forward hub 824.

Not e t hat 824 is the only hub surroundi ng needl g-f4907/18959

Hub 824 (%ﬁ%?’llgs'%zé a segnent 826 to which a needle cover 720", |ike needle
cover 720, is attached for the pur%%se of protecting needle 140 and
pul l'ing needl e 140 and hub 5 824 to extend needle 140 for use in a

medi cal pr ocddgragher Spajer differerrceg e theiform ambiungiian efa forward hub 824.cWnisrthajdwiba

catch 828 an n_associ at.ed | atch 830 i,ch engage to retain hub 824
and needl e 1 8%%%@@?%%%@?@5&“%\@?ég‘se_ of Tatch 830 fromcatch 828 is
preferably GRS e &ﬁupgfg%aosregﬂngﬁ‘t 9% t@v&ﬁlcﬁta%{eE;tﬂp lE@ve?%é'J 1k rﬁ:@%ﬁg ggveﬁub

tapered cylindrical section . stal to segnent

824 conpri se¥28, pattached forithgpypposeof ptecing n8dHe Wl atd phlling iedied 4C0laadhubbout
t ube 180 when hub 824 is noved forward to extend needl e 140 for use.
As seen i Fitgfiteextand ngedlef40 feryss i mgdisal progesiire, Rimalap ta-sasipn §30,glevice

U- shaped I L i - . i's
n"a ol axed BESPIRLNG SHAPER iSRG A0 ESAERANE lea USRI TR 0
distort the @hlaesls@4@id Sidxdénded oGk FoslédseBf Ritch 830 froMcelcA®28 s prebeablBO0.
However, when tube 180 is stretched by extension of needle 140, 15 the
taper of cyl icaened daldigertionof agtorteblespartion 832 phiapered sulindritaBg@tion 822.anp

bout tub 180. The di st i d th ti her ef
the I nternal vol udsei sesme 826 iR 83 FoBEws 4 bof AEVEIRPoCa Gl A § oEeBo 1 o
have a snpl | e5ml AERAPAIbMOMBEEIOEEN hub 824 Rih&¢eABAvE @@eﬂ@gd:mﬁﬁtﬂf‘gfﬁfjfor Such

a condition substantrally elimnates any opportunity
regurgitati onssihAs seerent Kigiréd 41 and d2 eachening Pah 884 app 8B compeinga ikiHaped may

20 be used wthin the scope of the invention to reduce the volune of a
stret ched tuﬁ?"%@ﬁ Surg‘ce? B §40stespashmely Mieavehe k8Upeimatylaxad pasitiapithe of

anot her neth I i ter . o - T eni n

cl anpi ng sur? %ggjgngssﬁﬁgc%g%gﬁ%ﬁ B\%%te)na% n%oetdillsetoqu“ P%lerwm plggﬁgrn 8%?5(32@{%\}%% nes
t he anount ofntédpatddanba g8l Héwder MBkknBe 1 8(MLtStreiched ByBxtBAsi®f of needle 140,

vol unetric reduction therefrom An exenplary cal cul ati on show ng the anount

of 25 vdbPuntherteperrad@bndringl sgshpe$2ad ceuses wingoparg$d4 asd 836 koelemp about tube

If Dis the ipternal ,.di aneter, of an unstretched, t,ub d.d is.the internal
di amet er llg6'of _ ‘Elﬁéﬁ’gm@t Fedpessle oy HPERR %}s}wf{fgreﬁ%f: rfﬁﬁe”?aéﬁﬁf‘ﬁ?e Pﬁen
it is well k@@%héd”tub@@SQrther%JBﬁfcausingt tubP4 80 S0 ARWY 9§xhﬁﬁér‘-’xhﬁén’|§‘aql%iun§é3%vh&{ ee

tinmes d[lerr] In a stretched and fl attened tube, the interna el ght

of the tube segiclizd thepwhemelesel. Bjuch,a @adgmarsubstarfiadiy ctimi@ateNotyeophetinitthe 30
ci rcunf erenc C),of the . .stretched . tupe is [err] . tines d. The area, of the
stretched t ugg(q‘éd fegryetation Wge‘f P?Fgée g‘g) ﬁ.rcﬂﬁﬁ’éivé?éle‘t%@aﬁ‘ﬁs@gé’é?f??qﬁﬁﬁ?y ar ea
(A) of agpl ahi gREOWRIMIthOdPE of B iRbdbhNE duce the volume of a stretched tube 180

to be less than a relaxed tube 180. An example of another method is disclosed hereafter.

The opening between clamping surfaces 838 and 840, when needle 140 is
extended, determines the amount of flattening of tube 180 and, thus, the amount of
volumetric reduction therefrom. An exemplary calculation showing the amount of

25 wvolumetric reduction achievable is provided as follows:

If D is the internal diameter of an unstretched tube, and d is the internal diameter
ofa :tube stretched to three times its normal length, then it is well known in the art that
D? is approximately equal to three times d® In a stretched and flattened tube, the internal
height of the tube may be represented by h, as seen in Figure 42. Note that the

30 circumference (C) of the stretched tube is 7 times d. The area of the stretched tube is &
times d¥4. However, the cross sectional area (A) of a flattened portion of the stretched

‘tube is given by:



tube is given by: WD 98/ 19723
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For a caéé%%ﬁgpg h =0.46 nmand d is O. 9% mnm A equals 0.50 nmjerr]. The
cross-secti onal area of a stretched? but unflattened tube is 0. 66
mferr], providing a reduction in area of Q,16 mierr] or a vol ume
reduction of abouf* D7EE* fitferFPMor each mB% ke tube is clanped. If the 5

tube is clanpgd cja?e ﬁ}]}rf%xg—fo.?%%&@%ismfﬂéﬁé{ %rktqhgls%%#ﬁrga’f;m%&[srelz%qngl 140

Since it is inporta _ _ : cat’c 28 Wwhen nee
is ext efgedf a iRk but WhfldndhdCabe BOGH A2 §aviRing heeaktivn GPBL bSESS
gui des to assure correct travel of hub 824. Distally, device 820 is

seen in Fi gungg 088 vahunei@deagionmfpbowtd. 6 warfet each mmghetubons Sd@pedit Iiths
back end,_section 842 ri ses an qpeni 844 and a tethered cover 10
846, which i*‘hageﬂamae%f%naéﬁw '6ﬁ3‘?°8PnéS§é%H%‘?éB‘&H e 266 descri bed
earlier. Cover : 6: .1 Lo L. f ; : i :
descri bed earli ersmﬁgﬁblgér'?lp ?etéﬂr% tE’}{rﬁtl {laguggte)rgh%ﬂg V\égln&tg!ehggrhegn?hgxgégé%%g%? ses a
pair of gui detdmiel StaBet8d aylthdsioll seétion 8dXpreferats e gompiisa3paides to astliradortcB36
is disposed to ride between rails 848 and 850 to nmintain latch 830 in a
desi red positravshokiab2dy Distally, devige BIisseen iaifdgwes Hhand Hbiotdomprise 2 bamrs!

ot St i 0L A0S A Al RiR L el
Fi gures #8- 46, GihiH i€ Ssédto provid@ggté]cﬂioﬁ HOY LedPReclfO2 46 ieBeridaRsk: S CRVEr

Fi gures 45 and 46 show t he "t ube Oin a stretched state. In sinplest
terns, tube 8480ds sisnike enforo abé fdicipoenbver 131i deseaitied leartiat. Aw bgst seen in Bigdird o

forma conbination 856, As is well own i he a if wap 854 is

rel atively 20 S?wr&rgg? e9mese§eéﬁon%rg°% s bEaibs0 YR {eHSERmERY &gt h

w || cause : : : Xl . I I . L t.

Cross secti \(I)gnfg{amgfég %fdl?r? S%‘f@??@éﬂ’ﬁ%% %élg %ggsaég B %ntgfgg?%%%snj&@fay t he
power of thelesitedpssiidn febiivetebgting2s hed disoetable patticei 832ed, one who is

skilled in the art of helix formation and el astic tube dynam cs under st ands

that theke esnether eanhodimend avhigh qoppirists thereolwap pka pensbirtedmbe h8Q tecbe

i nternal vol of .the, hel | ecs £ases;.25 r.e_rapidt xt.ensi on than
the ! nt er nal'SSapaihibt gl 40fe LR RSE R oLl gt PRRa IR

Cal cul ati on 4 4hend ithtdeCEH0 B 4 Fllaied sté. aFigtedsysShncdll @ Bhov Ba\Ribe, 188Sntdhe
fol |l ow ng exanpl e shows. The general rtesi an coordi nate equati ons
for a hel i x stetwhed state. In simplest terms, tule-b%bis @eertodrerdisposed within a helical wrap

E ﬂ |2 30 854 to form a con}ﬁx?a%og%zﬁ.s 'AVR well lg{?yg} in the art, if wrap 854 is relati%egB

20 inelastic, extending wrap 854 to nearly its resting length will cause wrap 854 to
approximate a nearly straight line. As the cross sectional area of an elastic tube decreases
by approximately the power of the number of rest lengths the tube is stretched, one who
is skilled in the art of helix formation and elastic tube dynamics understands that there
exists a critical pitch of the helix beyond which the internal volume of the helix decreases

25 more rapidly upon extension than the internal volume of an interposed tube, such as tube
180.

; Calculation of the critical pitch is relatively straight forward, as the following
example shows. The general Cartesian coordinate equations for a helix are:
x=acos@=acosns Eqg.2

30 y=asinB=asinns Eq.3

z=] | Eq. 4 )
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vvhere % 8?1%723 * a is the radius osttgﬁlsgﬁ
0 is the angle of rotation of the H&lix about its |ong axis.
s is the distance along the helix. 5 | is
t he di stance al ong the | ongwheje:axi s of t he heli x. -
n is the angular rate of change of, A fupction of 1.
An equation for the length o a $dyHsiediys e f‘@ethﬁ ‘helix is given by:

ds = sqgrt(dx[err] + dy[err] & dz[aeﬂ;'h%%anIgle of o a‘uoE%fth% hgliE about&ts‘la%%%xif uting

Differentiating Eq.'s 2, 3and4 to's

into Eq. 10 5: e dsg lstmlkt(aa&ﬁlbﬂ@&@%hxsl n[err]ns ds[err] +
alerr]n[err] cos[err]ns ds[err] +d|[err]) Eq. VWi ch
reduces tb: ® /igthe distagpee ebppgﬁhq lopg ()]s thehglisnr | )

Eq. 7 or: rr]) =
alerr] | nredtati Ads Brarerirae ey &ps ¢ RrcHEl L and o
a distance (L) to i b Wshi p bet ween
a di stance é | >Ven é‘ﬁ{@qﬁguémrhﬁll bgth ofaseérﬁerﬁar&@qheﬁéggcrlg?mb§2n[epr])

Eq. 8 Thds #ahn@ixdf dy’ ralg?)be gi ven as n
= 2[err] NS

Wiere N is the toPafferartighieg Eafs 2.3rapd 4. thﬂ’efleFB@CI ‘é’rﬁgﬁtﬂﬁ lsand substituting into Eq.

Subst i tutlbngsfor n and squaring both sides of the equation and solving for

radi us S=L/ sgrt(l - aferr]
[2[err] N §] 2) ds =sq rtﬁa%ﬁsm%@se%@*an cos’ns ds* + dP) Eq. 60r: _
S2 =S2L[err](S2 - a[err] [2[err]N 2) Eq. 11 whi ch
yi el ds: Which reducesto: L2 = (S2 a2 [2[err]N[err])
Eq. 12 ol vi ng, f,or, a;,.30 a =9Sqrt(S2 -
L[err])/2[err]N &= Sq“(g“n852+E‘E{.z) 13 Eq.7
or:
15 ds? (I - a*n?) =dP

Integrating over the length (S) of the helix and of a distance (L) to which the helix
is spread, the relationship between a and n is given by:
S=1L/sqrt(] - a’n?) Eq. 8
The value of n may be given as:
20 n=271 N/S Eq.9
Where N is the total number of turns in helix length S.

Substituting for n and squaring both sides of the equation and solving for radius

a:
S =L/ sqrt(] - a* [27N/SP) Eq. 10
25 or:
S?=§2L%(8% - a’ [2nNP) Eq. 11
which yields:
L?=(§*-a?[2nN]) Eq. 12
Solving for a:
30 a = Sqrt(S? - L%)/2nN Eq. 13

Solving for N:
N = Sqrt(S? - L?)/2na Eq. 14



Solving for N N =Sqgrt(S[err] - L[err])/2[err]a

Eq. 14 ' 98/19723 PCT/US97/18959
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Through experinentation, it has been f oufili that change in internal volune
of a stretched tube between two known points along a | ength of_the

tube (not conpri sikrgugh experigsaidtpmtishagheea foynd thafirbapge indRiceral dgiume of -iub
he ik j h i i.na. ..
or the 1l e)shﬂg&fhgﬁ ft%t\();ﬁ ﬁtgg'rg%] g\ﬁ) gltln(gﬂl;% 'B?ng% %1P9g a lené@{ o?tt}gee{u%lé"(g& con?prgm; ‘

Therefore, t

2[err]aferr ]enh%oints where the tube is connected to a He®-or e like) is not changed¥i®E@htially
| is also the Iength of the section between the two known points.

Not e t hat, siymsteetcling a constant: 10 ais
substantially equjval ent to re(K)) L. where K
is an eadl |y deri efEEﬁs\E}{eafﬁﬁg‘”m% re}anonSh‘PS apPi¥'has al so been det er ni ned
experinmentally that the tqtal internal volume (V') ok, 15 an elastic
tube does vary due at [east to volunetric variations 4 “Tube ends where

uni ons are whete: Wi th connecting hubs. This variation generally causes
the volune of a stretched 15 tube to be greater than the volune of the
sane unstretched tube.” Thi sisélsaibelengthafithggection betwesy thestworkrfovgi gpints.
regurgitation when thelgt uzt?ti ) usid as a retracting nechani sm and
concurrently as a cont PR &AL S é%%f)%}sfmgath for fluid received froma

medi cal peedl e. It is f Rlsubdthiiall§2§8RalRad gﬁmﬁ) a helix wap (such
as wap 854) is preferably used to reduce or resfrict an increase in

vol une of the stretched tubeher2¥ is an easily dered exmstandte of a net hod of design
and enpl oynent of a volume restr. cc;]i ng heli x i;sqt%i ven bel ow
14

Using a plastic tibes als hsenmdeterin @‘H?E’H?eéléﬂuyﬁéﬁdh"e inferma volpme ) of

b | : . . . . oo .
ovserveon AL hSEERSE, P AL oA DB il
([err]V') i aresahdewitiesnneiaRmubel This P&iatidh generally causes the volume of a strdt€lied] V' =

6.5 mcroliters (pl) in an el astic tube having the
fol | owi 1§ r &he tebgigeeai thandhoyrjume of the same unstretched tube. This change in volume
results in fluid regurgitation when the tube is used as a retracting mechanism and
concurrently as a container and transport path for fluid received from a medical needle.
It is for this reason that use of a helix wrap (such as wrap 854) is preferably used to
reduce or restrict an increase in volume of the stretched tube.
20 An example of a method of design and employment of a volume restricting helix
is given below:

Using a plastic tube in place of the medical needle to permit visual
observation of the increase in volume due to stretching an elastic tube to a length
three times its rest state length, the increase (6V') in volume was observed to be:

25 V' = 6.5 microliters (ul)
in an elastic tube having the following rest state dimensions:
OD. e = 3.18mm
ID e = 1.59 mm
Length,, .o = 19.1 mm
30 Internal Volume,, ., = 38 pl
| and having the following stretched dimensions:

Nominal O.D. g hes = 1.83 mm



ODerr] =3.18 mm |.D[err]=1.59 mm

Lengt h eg’g&_: 19.1 mm 30 | nt ernal Vol une
[err] = PHEY2} and havi ng tH&FHN ¥ ng
stretched di nensi ons: 42 Nom nal O D [err]
= 1.83 mm WD 98/ 19723

PCT/ US97/ 18959 Calculated LD, yeneg = 92 mm 42~
Calculated I.D.[err] = 92 mm

Lengt h[ er r] = 57.2 mm Lengthstr:tch:d =57.2 mm | nt er nal

Vol une[err] = 45 [err]l .. _ Nom nal tube O D
vol une [err] = 150 pl 5 Intetnal VolumeyenesTifiP Hy t hat a conpressive

reduction in total tube vol ygg,fnebyH Bvol =150 pjt he tube itself)
woul d result in a reduction’in §nra1t erlbﬁgﬂ‘ﬁv%? ﬁnrrlrg“%“f“dsulgslpant ially the

same anourst, a reducti QssahiddhaQ Ebmpebdiveeredactiminaxthhrbe vyhddb(idahidihg
when the _tube is stretched requires conpressing the exterior
of the tube to an teyjuibe ibedhtvould result mareductmavreméfg@aldp&m@frs staptiydlytthe . 78

mm 10 Because t he nunber ns,of the helix is. not, permtted
Lo change when t haine amout €rBRE ordhe bifS Vonfoe ohprRibiiel 0N i Thé
stretched state ofiyfdiRardffed féqhﬁéssccﬁﬂf}késﬁgﬂhe@meﬁgr of the tubelth a&xrﬁﬂmﬂéﬁ@ed

bel ow) can be used to evaluate the length and nunber of turns of the
hel i x. average diameter oNabou®d28(8fmerr] - L[err])/2[err]a

Eq. 14 By enterjng values for the rest or unstretched state
(r), Eq. ]134 beconggcause the numt)er of turns of tIxe Lelm: is @alpgr(ngpc'_ij tq_pkﬁa@'gp]\y};eg[tgq: r]a,

Eq. 14r hgl:ix is lengthehi&:&ﬁ&?n%qest@ﬁ{eetﬁ ia@%etéﬁéé&k?%? é“[aﬂeﬂr)ﬂ g d_%h(ﬂtﬁg gpﬁ}c%gn,%%). '

Eq. 14 becone
Ll err] 2)/ 2] endepeydited below) can be used toEgaludid she iength S and number of tumns N of the

helix. .
N = Sqrt(5? - L*)/27na Eq. 14
15 By entering values for the rest or unstretched state (1), Eq. 14 becomes:
N = Sqrt(S* - L ?)/2na, Eq. l4r
Likewise, entering values for stretched state (s), Eq. 14 becomes:
N = Sqrt(S? - L2)/27a, Eq. 14s
and:
20 Sqrt(S? - L?)/2na, = Sqrt(S? - L,2)/21a,

squaring and cross multiplying:
(S2- LA)2ma,)? = (S?- L)(2ma,)
solving for S:
§2=(L’a?- Lja)/(a? - a7)
25 For the example given above:
S =68 mm
Evaluating N (number of turns) from equation 14s:
N = 6.6 turns
However, as seen in Figures 45 and 46, wrap 854 does not fully enclose tube 180
30 and, therefore, tube 180 is periodically free to expand outward from the constraint of
wrap 854 in the gaps between the constraint of the helix. For this reason, the number of

actual turns (N,) should be fewer than the predicted value of N, above. Even so, a more



and: 20 Sqrt(S[err] - L 2)/2[err]a[err] = Sqgrt(S[err] -
L / ' d I
[err]) Q\Lﬁ[*) ?%?(Z[err]a[err])[err]Squarlng and cross nu Fbﬁ’hﬁébﬂfb 50

(S[err] = (S[err] - L[err])(2[err]alerr])[err]
solving for S Slerr3 = (L[err]alerr] -
Ll[err]af[err])/(a[err] - a[err]) 25 For the exanple given abave:

S = 68 mm desirable value ofEMgkarabé agivhl aneritheut unflug expesimentation dguaeisbilled 41 :

N = 6.6 turns wever, as senln JFigures 45 and 46, wap
854 does not ¥gertpidivid Gmamissnd TG kggvndn © e i eETuT o et ipeiciase one
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in the gaps I's reason

number of enchssed abild dt Ao st Mearistd tosdddstrendie td ﬂ’x‘é&dibeitb%ﬁpﬁdﬁ'ﬁﬂﬁrtﬁlﬁh Apafifdt
val ue of N, above. Even so, a nore WO 98/ 19723
PCT/ US97/ 1@9 smadvertent collapse or to be able to withstand high pressure. A process simfar to such

desirable value of Ne can be arriv t hou due experi ment atjon
by one skil | it PfTust rolqshgarh g ugsf t?l'?ﬂ?ﬁ ﬁmﬂegt“WYP? | CORRBINREIRE t he
elastic tube sy uidh3fedhd cdiithof RPLEPEr Atetube against O5UAPRE BullEd dilcdoY HBe
coils of support rrateirhl";al c|n \/‘\ﬁ’?l of ex%trlguélrgd dl?g uSuch

encl osed coi Iwharmsmsﬂtcmﬂtvamajpzedethnnmddipﬂthef@bfhehm the tube to support

t he tube agai nst 5 inadvertent collapse or to be able to withstand high
pressure. A process simlar to such an extrusion process can be used

to make conbi %] perly controlling the pitch and using
the coil not ‘I[ﬁge O%Qm%i%?ubbﬁm%& ;?nLgal nst collapse, but to constrict the

t ube 10 when i t Rbferdilct & fARehatietth RgeedPhLad 78 Mtbrdith baSthef hiBarb 600 s

seen. Except for the apparatus and method related to latching part 900 and releasing a

portion of part 900 to retract a needle 140, part 900 is similar in form and function to
needle/hub part 160.
Part 900 comprises two separable components, a forward component 902 and a
15 rear component 904. Forward component 902 comprises a section 906 which comprises
a threaded segment 908 and a cylindrical segment 910, which are similar in form and
function to threaded portion 776 and cylindrical shoulder 774, respectively. Joined to
segment 910 is an elongated cylindrical body 912 which comprises a pair of wing latches
914 and 914'. In Figure 47, only a portion of one wing latch, latch 914, is seen mostly
20 removed for a better presentation of the rest of forward component 902. A portion of
cylindrical segment 910 is removed to provide an "L" shaped surface 916, the purpose
of which is described in detail hereafter. Further, component 902 comprises an elongated
strut 918 securely affixed on one end 920 to surface 916, as seen in Figure 47.
Strut 918 comprises a latching member 922 disposed at the other end 924.
25  Latching member 922 comprises a latch 926, which firmly, but releasibly, affixes forward
component 902 to rear component 904 along a surface 928 of component 904. Surface
928 is preferably orthogonal to the axis of needle 140.
Component 904 comprises a main body section 930, which comprises a flattened
portion 932, juxtaposed to an overlaying part of strut 918, as seen in Figure 47. Portion
30 932 israised above a portion 934 of "L" shaped surface 916 which is parallel to portion
932. In combination, strut 918, portion 934 and flattened portion 932 define a



I nterl ocki ng Hub Enbodi nent 10 Reference is now made to Figures 47
and 48 wherein another hub part 900 is seen. Except par at us
and net B8 P&PHBed to I atching part 900 and rel easing a PEWUSB%EBP i on of
part 900 to retract a needle 140, part 9G@ is simlar in formand function
to needl e/ hub part 160. Part 900 conprises two

separ abl e copper@hby redtahguiavespdniag ®p6 ientwiBfl2stan @1 8 by behd a¢ redeusp dnetihg 904.
Forward conmponent 902 conprises a section 906 which conprises a
t hreaded segmemtben822 fam aurfggs PHdri cal segment 910, which are sinmilar in

form and function to threaded . Lon .77 cyl ] L.cal shaoul der
774, respectivel y%ﬁﬁ&hgﬂt ?}%SN’TH’ it g&“@‘ﬁr&%&“@i’é{%ﬁ"@gﬁ %zrdogggfseasec W[ﬁﬁlr ftal
body 912 whi Ellangﬁg@ﬁyﬁﬁﬁrﬁl Palabn&f siinGo| (Rt DTeedle/hub p&t 468Nth Bhfmanhd},
Figure 47, only a portion of one wing latch, latch 914', is seen nostly 20

removed f6r fortvetd @mppnesddf abinprisesfa raibe petn BR Widcharrdised fiponentt 9992 A
portion of cyl i ndri_cal, segmeler;t%ﬂ 91? I.s reppved to provide an "L"_shaped
surface 916, ComRupiGaAtsyEEh an interngf sugkace A ¢ distpsiablemprapbrang. gushasmerabrang 76 |
Further, co . o] ' I 4

i1 xed on onbidhgieds Eo WAl HERnfl & RERRER e, and oBlhiies i et Ebon

Strut 918 cowphitig®n®3RateNiING abBTEHendA293H capoack ahuttohe toheed 1 d Wl .
25 Latching nmenber 922 conprises a latch 926, which firmy, but rel easibly,

af fi xes f or wanrface of portion /P36 sueh thavlatchingrmaember g onratraseb oy sinigeaId2fur f ace

928 of ¢ onent 904. Surface 928 i s preferabl.y,.ortho | to.the
axis of ﬁQEm e 14 9rwar§ c.omponent 50 ﬁe“‘i‘?f’{)%ﬁs 50%#‘%‘8% qu %@n ‘%’6‘3&/ 15
section 930, JaMyreh (S MhLSEse ¥ithladlihRP 88 face of tHRAfdrbRENRV34d eﬂoH%ét@cggygﬁxﬁgtt 0 an

overlaying part  of strut 918, as seen in Figure 47. Portion 3

rai sed abovewhichaistjixmp&3d tothe' distosthblp eversbmaha te p@itievdiatnlityi for maedik 11dD. t o
portion 32. In conbination, strut 918, portion.934.and fl attened
portion 932 A0 semponent 902, gorapriseg psqarc shaped piece 942, which provides axially

Cubst ant 1 al 1§ S SRR SRGsemRrnea Y vle et Ll v Sommnens
rel ease It c¥ON0As is the castBNMRAS pR2R0f se@inTipkra FefoPwird component 902 is slidaBlgh
not shown, it should be understood that part 900 is used within an
affixed to needle 140.
Rear component 904 further comprises a secure attachment to needle 140, a hub
944 to which an elastic tube 180 is attached. Proximal to the sharp end of needle 140 is
a convex conical surface 946, which is shaped to mate with a concave conical surface 948
20  disposed inward from line 948' on cylindrical body 912 to provide a sterility barrier for
needle 140 while component 902 is joined to component 904.
Needle 140 is extended for use by pulling a needle cover attached to threaded
segment 908 as previously described. In a prior to use rest state, component 904 is
affixed to component 902 by latching member 922 during the manufacture of part 900.
25 When part 900 is brought forward to extend needle 140 for use, wing latches 914 and
914 are caught upon catches (not shown) to securely and permanently affix component
902 in a forward position. At the end of a medical procedure when it is desired to retract
néedle 140 for safe containment, button 938 is depressed through the distortable
membrane to bend strut 918 into opening 936, cant latch member 922 away from surface
30 928, and thereby release component 904 and the associated needle 140 for retraction by

the force of energy contained in elastic tube 180.



el ongated cylinder in a manner simlar to that of needl e/ hub part 160. In
t hat manne 5 forward conponent 902 conprises a raise 8
whi ch i sw{ii’gg’é%fz?rom strut 918 to comuni cate with agc?ﬁ){sg?%g?@
surface of a distortable nenbrane, such agSnenbrane 778 seen in
Figure 32. Wth distortion of the nmenbrane and conpressibly comuni cation
Wi th button 938, sSimilar@&l&hertimbe anpaeaditgreRid maas, wiusemsdnents WPnHd® 08 anel
toward the surface of portion 934 such that |atching menber 922 is
rel eased frorRrsferatdy dnjggteon molded from sygehgte de%@ﬂ%dﬂ%‘;ﬁfﬂal@o%’Iﬂfﬁﬂﬁlﬁe‘f"hmh are

conprises a stabil.izing | 940 l.ch i s I gned, to . co ni cate
W an | nner RtpbEh ReTir Khehrpbiatr Weorg <P atos Wi MHCRER, o\
i S ] uxt aposedyitombigasustoitkabl e menbrane to provide stability for needle
140. Al so, conponent 902 conprises an are shaped piece 942, which
provi des axially di sposed support for rear conponent 904 while such
Is joined wt . As is the case of fore part 190
seen in Fr%tr- 03| i dabl y af fi xed to needl e

AV LS 1 < S
140. ’ : 4 : i : nt
Lo needl e 140, a Huprerence R0 Raddad riplict 091 RR ol iiRofisifi dhSortinp 6 AP
Proxi mal to tiieersidaopa endbiakticiegeinge/intdidabneedle app@ates DYEXs 6. ¢ illastdtare

946, which is shaped to mate with a concave coni cal surface 948 20 di sposed
i nward from lipkéguwa 49, combinatipm 491 Ceamprirgy 2 syringe bapeld PR @ anda ptusger partyt 030.

soq o 1" Rl Dad hemplesia SIBE CRBeaaS s ndsibet 040 Gl GUBREr el e
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to use rest state, conponent [ I xed to corrponent 9
| at chi ng nmemzed 19392 hdsia igempralhelargen vddict off iredturpdindn tBE Ourva@ive oMhembpal 340900
I's brought forward to extend need| e 140 for use, wing |atches 914 and

914' are caudPPeEybparEd BHEY bedagile d apd meved wiafive Pt (39n dsertnally £ i x
! ; v e ’
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938 i s depressed tPlﬁ@gbﬂF)aﬁ @3 (lilsd eorhpdides a hollow elGigated Mbel iBembad] G0 Which18
i nto opening 936, cant [atch nenber 922 away from surface 30 928, and
thereby rld easaizedipplihwibowtepching inpide mesher A4 Peeerieg tadialiyooutwerd femi on
gé /19723 the n];eonrl & fH?Oexg %rsggurg@ngfﬁkgg gpf)err]ldgéea%'}z(,: “Fhlilg'xeisl 19p'osed to be \{f\Pnear
PCT/ US97/ 189%Poximity, but not to touch, end 1062. Preferably, appendage 1072 comprisé?a proximal

face 1074 which is generally large enough to be gripped with a fore finger and an index
finger for use in single handed syringe manipulation.

20 Extending distally from appendage 1072 and juxtaposed to member 1040 are a
pair of opposing members 1075 and 1076, which end abruptly in outwardly distending
handles 1078 and 1080, respectively. The length of members 1075 and 1076 are
dependent upon the length of barrel 1020 and are adjusted to provide facile single handed
syringe manipulation. Such adjustments are well known in the art of syringe design.

25 Outward extension of handles 1078 and 1080 should be sufficient to provide digitary
cont;'ol using the index and middle fingers.

Proximally plunger part 1030 terminates in a hollow frustoconical nose cone 1082
to which a shield 1084 is attached. The purpose and function of shield 1084 is disclosed
in detail hereafter. Nose cone 1082 comprises an axially disposed orifice 1086 through

30 which a medical apparatus puller 1090 operates to extend a medical needle apparatus

1100, an example of which is seen in cross section in Figure 50.



Simlar to other hubs and needle related parts, both conponents 902 and 904
are erably injection nolded fromsynthetic resi Rosg i1 al s.
Mat er i alvsvo\ﬁ{lg{%’are conpatible with requirenents f(k),?wg%?rponent s 902
and 904 are well known in the needle 46 hub manufacturing art. 5
Standard and Pre-filled Syringe Enbodi ments Ref erence i s now
made to Fi gure 49Refewing tn Figuwesth ovidivelneedic@ppatitug I 1G9 is been to compriseaguianion of
a conbi nation syring di cal needl e aratus, 1010 is seen. As illuystrated
B gur o 4G SRsIAEle SR ko 1 LR S Flegat bt 814 8 sbodedica

pl unger part 0 : (1 é L OW.. ted
t ube nenber ri%gge 1a'1r$ 'awg‘.les%%‘Pp %nﬁagﬁ%lﬁj?@ég %ﬂaﬁgﬁp??ﬁl?}?gﬂ%#\}glf%g‘}gf%?’gggssed
to menber 1G#6sently t«fradd tiat @nipeaéntdn 10C6&pate hitrdly formed atlatiRhéd pas a
generally larger radius of curvature than the curvature of nmenber 1040

to pernit3 bawkieh fungtionally pseforraes ¢ 83a) 1410, ppermaliviclassde]veel 160i areintastasingt
1020 Emaer e 1i7gg0 s VB B R B P T el L850
hol | ow el ongaiggd 14 U ARIHRRENtH? Erur! 935}1d1§0,|v:a§«e51'16@§!; % Q'}tfv'afvew thout

touchi ng i nside nmenber 1040. Extending radially outwar rom menber
1070 i s a secur el As &f ¢dmmadn spthestohdgsl CRv@nposanycdisposatde syrirsged, member 1040near
proximty, but not to touch, d 1062, Preferably, appendage 1072 conpri ses
a proxi mal COMPTISgEEn PE?‘H“MP% GORRGISHSr & FM§IOFeRitAl Sg%ub’hlcgds KeDcTsped

oo B e ek e e anfly £9b h ARkcrion il hBAGE: 100, WA SbhoRkilloSelianifdey )

syri nge mani‘pul ation. rom appendage
and j uxt aposledotfenirereatier 10400 are a pai r of opposing nenbers 1075 and
1076, which end abruptly in outwardly distending handl es 1078 and

1080, respecti vellpthivgese) riigr HO9Fs papasks eoven T 0awhich phipsieally and asceptieabizndent

upon the length of barrel 1020 d ar dj ust t.o pravi.de facile,single
nanded - PaGrmsairiing, KerBin 252t ah ek (a0 iE REREnnarr SRRl he
art of syringgicdasggn. 25 CQutward extension of handl es 1078 and 1080
shoul d be sufficient to provide digitary control using the index and
m ddl e fiingers. InFigure 51, device PPUkisrsedt i cpdssmemionpatated BO3Bbdwe thnd loag esisi N a

hol | ow frust Qconj.c ngse cone 1082 ., .. to which a shi 1084 | s
attached. TN ?firl?)gL"é’-a s JofAvionigsYss gistiiiiydp QPRYFHIE PempRTS b g 1076. Thep,

detail her e\q/\x%tagﬁn S@?ﬁ‘.’%%ﬁ%ﬁ% ac&gg%if%clgzlrlg?gggﬁ@ay% diggposed orifice 1086

t hrough 30 at'us pu operates to extend a
nmedi cal needl e appefemingsiow to Fight€®0 aad 58 A omnbinefionyhils BlemensEE0 ik seenrtoss
section in Iziogn%rriese 5aoéuperior wing part 1200, an inferior wing part 1202 and a pair of side
20 supports 1204 and 1206. Each wing part 1200 and 1202 and each side support 1204 and
1206 is designed to slide along an inner surface 1210 of hollow elongated tube member
1070 thereby providing stability and support for hub element 1120 and medical needle
apparatus 1100. On a proximal end 1212, hub element 1120 comprises a rejeasible (e.g.,
threaded) connector 1216 for a secure, but releasible attachment to puller 1090. On a
25 distal end 1218, hub element 1120 comprises a tube gripping hub member 1220 for
attachment to elastic tube 1180. While it may be necessary for some materials used in
fabric;ation of tube 1180 to use an adhesive for attachment to hub member 1220, adequate
attachment has been achieved by physically stretching tube 1180 over a slightly larger
hub member 1220.
30 Figures 53, 54 and 55 illustrate apparatus and methods for extending medical

needle apparatus 1100 to a position where needie 1140 is disposed for use, and whereby

valve 1160 is opened to permit flow of fluid therethrough are seen. In Figure 55, medical
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Referring to Figure 50, nedical needle ap‘gfarat us 1100 is seen to conprise a
pl i ant and stretchabl e el astic conmpbnent 1110, a hub el ement 1120 and

a hol | ow nedi ca dl e 1140. Wi onent 111 e nma s a
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seal 1150 ing@ @droTehd ABdicAtRoddRer 1040, but unfavorable to rel ease of
seal 1150 from nmenber "1040. In this case, puller 1090

i s a needl e cover Thi8O¢tching off tyiteyldi8aiot gnlymioddesepilowalathyfor fluid topardtfemh s
needl e 1 140. porgi on 1192 of coveg 1190 is exterior]y accessible through
orifice 1086needic 1180 and sprgs; refrpgtive for @eparglys 1180k malst opgnssrormally i on

qi ves i si bi PPrsT PV IERC AsSRth Bflifure 53 b0l LA GiR s Biteecd To2 BRA BT
gi ves Vi 30bi Which ar®integpdlBradtacHedeesiithAeall 66! The tirkess bl ffkages 1220 and 1224
Referring now to Figures 50 and 51 in conbination, hub elenment 1120 is seen

to conpenends spauthesizeof iengsige dizmera®f tehe § ¥0and dhe Inhgth apdrthick@sg and
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providing stability and support for hub elenent 11 | cal nee

appar at us 11@€credSas thepliaxnetamdf tabel 1 180 &d distorte sktmeahee 116020 panrppbsieg faces

rel easible (e d., , L hreaded). connector 1216 for a secure, but
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1220, adequate
single part.

In some cases, it may be desirable to select a medical needle determined by the
20  situation and procedure rather than have a needle delivered as a predetermined element
of a syringe. For this purpose, rather than providing a needle cover 1190, a puller 1190’
having a hub apparatus attachment such as that seen as an example in Figure 56 can be
used. A medical needle apparatus 1100' comprising a hub element 1120’ is used, rather
than the medical needle apparatus 1100 and associated hub element 1120. The major
25 difference is in the hub elements and particularly in the connection to the puilers used.
In the case of the embodiment of Figure 56, puller 1190" comprises a female luer-lock
ﬁttirrlg 1230, and hub element 1120' corhprises a complementary male luer-lock fitting
1232. The use of luer fittings provides an excellent seal to close any pathway into hub
element 1120', as well as providing a compatible connector for affixing a medical needle

30 to hub element 1120' after medical needle apparatus 1100' has been extended for use.
Generally, device 1010 can be used as either a standard syringe or a pre-filled

syringe. If device 1010 is simply used as a standard syringe, there is no need to provide



attachnment has been achi eved by physically stretching tube 1180 over a
slightlygo) Af08hs3 hub menber 1220. 30 Fi gur %-radke7pgbsand 55
il lustrate apparatus and net hods for extendi ng nedical needl e
apparatus 1100 to a position where needl 48140 i s di sposed for use, and

wher eby valve 1160 is opened to permt flow of fluid therethrough are

seen. | n Fi gaeeessEr fiding thasynnge otheyyhag Syrawgirgmedical needle. Also, in this case, there
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use in a nedical procedure. cover 1190 by which nedi ca

needl e appar af blddiodl b reaidee auled paioeltd dreafeah terdical procedweeroved, is shown

in Figure 55A. Elastic tube 1180 is stretched as acﬁparat us 1100 is 5
ext ended o store rhomughaot absodiely gipcessarys & 16 Prypred dat paral 1480 a5 ead 11880

protective cqver .at h nd ,of th Leal ocedure,

The stret ohi RyoBrc: ¢l tbeSRe Ponst SGeREL252 anfAC B e rfarsy 119 ana
from neash RinkliBRerieradd PILS haw! 4 dsthpémech@FEshab®Fo ARNRAtaEYSuIHSARF but
al so opens normal |y cl osed valve 1160. As seeh in Figure 52, tube
1180 conpri sesas fiomk appes 12402 Innke ¢24f the simplie syringeeapphtcatipnabinyacat 1242Hed t o
slit valve 1160. The thi.ckness of Iinkag?s 1220 and 24 depends
upon the si z&Btedkas@ GOREPRRRS LSRR Stemnt foTped 2t 8,94 Peme 102Rgt h and

t hi cknesgg ofrd R&rhd gnﬂngl%acg%@loqpmgi xﬂgdi%ﬁ%i&,ﬁ%h)asqiqéﬁa ithay gl ve

1160. Such thickness can b eterm ned w thout undue experi nentation.
As seen in FFigure 553an stified shprogidedibeacH 280rifice 1246 skearinFsmaed B afd 88eter of

tube 1 180 and distorts slit yalve 1160 to part, o&)osi nﬁﬂface.s 15 1194
and 1194', t Resfersd mptbad fry praafillag degise 10W9 isdoromentdenice 19 Aagrtigally wéth thad
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In sone cases, it may be desirable to select a nedical needl e determ ned by
the 20 4Pt uetttest with sprfancd@d2 ca cenrisetion tram viawe i maiedhmugh novze 35040 a
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the liquid to be stored in device 1010 through a low resistance pathway via nozzle 1250.
Plunger part 1030 is moved downward to draw liquid 1244 into space 1240. Other than
access through orifice 1246, there is no escape path for liquid from device 1010 until
20 valve 1160 is opened. Also, a secondary seal can be provided, such as by luer-lock
fittings 1230 and 1232, to prevent the evaporative escape of liquid.
Once space 1240 is filled with a predetermined volume of liquid 1244, a plug
(such as plug 1260 seen in Figure 58) is used to seal orifice 1246 from further liquid
flow. As one who is skilled in the art of filling and sealing medical vials would
25 understand, this method of filling and sealing is only one of many methods available in
the art. Other such methods may be used within the scope of this invention to safely and
effec;tively fill and ready device 1010 for use as a pre-filled syringe.
With the exception of medical needle apparatus 1100 and 1100 extension and
retraction, device 1010 is generally used as a standard medical syringe, requiring but a
30 minimum of training. Generally, puller 1090 is drawn outward from plunger part 1030

to extend medical needle apparatus 1100 or 1100' for use. As illustrate in Figure 55 (see

also Figures 50, 51, 54,59, 60 and 61), hub element 1120 (and 1 120") comprises a wing



havi ng a hub apparatus attachnent such as that seen as an exanple in Figure
56 can bwo9s/i97as3sed. A nedi cal needl e apparatus 1100' conEGEBUSKI/189SAUb

el enent 1120' is used, rather than t nmedi cal needl e apparatus 1100
and associ at ed hub el ement 1120. The mpjor 25 difference is in the hub
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PCT/ US97/ 1895370 is brought into latching contact with a protrusion 1280 on inner sugf8ce 1210.

access for ff"olp'wgﬁ*g 1B§0a¥t§'a” §a16§? nfqg&ggothrough_ a nedi cal needle. Also,

in this case to provide a normally closed

val ve, such as valhRinhd®@:prdstibfl ebifdn ©BB%s in an area of gﬁ{f%%] C})am%ﬁ()%ﬂxedx ely

interfacing surface 1 170 conbl ne to define a spac erein rre

or bi ol o0 caprokingel to pregusies 1280 IBectiqur 12900 ig mfﬁmezat)tthmnadttebhfaa:ﬂelpdé;ﬁeﬁeu e.
5 Though not absol utely necessary, it is preferred that barrel
1020 at end Hf5Hanner and W&Bﬁﬁfﬁ?ssq@n&sgehwhﬂpgreﬁ%e g@b?ﬁl emcmmﬁmkembmréce

1242, and t hﬁ% gh@* %%%r%?ééé}g \iihlg Sgﬁelz%)g)?a(?’e d 1270 (aéfx étﬁpoﬁﬁc 1s P easecg Lhace

1242, have acilytate expealsion T rom

space 1240. ;hﬂtﬂhbl@nC@86 (@tattile Bd ﬁoﬁe)drthw&ndétpidb@dtl89%uto$r&5tifcéﬂfcz§t%é@ i's
formed as a conti nuous, integral enent forned as a(gart of barrel 1020.

10 rﬁé*a@twglrﬁémedlqal nee &@par@@sﬂiﬁ@(qmltl RO"htoriwiddraw niddi¢al nesdle h14(s
liquid 1 f h f
1246 seeh oPrighpley SFihEmeE 1070, Shin ek Redie TE8 5P un T3 Fitires 6 ng

devi ce 1010 431410 orient device 1010 vertically with the pr oxi mal
portion downwardly disposed. A pliant nozzle, such as nozzle 1250 in Figure
57, is seal ably dDspgesews reegdierstick @nobléfs Oelated torédoveringl Baed nhiidae nsedléace
1170 1s in have resulted in rules being made and enforced which ban recovering medical needles
unless special conditions or equipment make such recovering safe, both for the care giver
20  and the patient. However, there are many reasons why it would be desirable to recover
a medical needle so that it can be used a plurality of times. Such reasons include, the
double use of a medical needle to pre-fill a syringe through the medical needle at a site
remote from the patient and then transport the filled syringe for delivery to the patient,
and also delivering medication from the same syringe to the same patient following a
25 procedure comprising incremental steps.
In each of the above cases, the medical needle should be recovered in the interim
before a subsequent use. For greatest safety, the medical needle should be retracted into
a safe housing, such as into the hollow of plunger part 1030 immediately after each use
and, in fact, directly from the patient, as is possible with this novel invention. For

30  maximum safety, a medical needle should only be uncovered immediately prior to use

and immediately sheathed thereafter.



15 contact with surface 1242, a connection to a vacuumis made through

nozzl e %%h a3 - €vacuate gas from space 1240. Ther eaf peirysgr/ggBaect i on
is made Wwt'h a'vessel containing t he I|qU| d to be stored in device

1010 through a | ow resistance pathway vi 2%oi zl e 1250. Pl unger part
1030 is noved downward to draw |iquid 1244 into space 1240. Qther than
access through or ﬂ“mmevmzzfer safelgrharing and reeuvapeg et neeisy al retra¢ted an:@CHﬁ devi ce

1010 until 20 va s _opened. A o

rovi ded, s eRoREet fedpiages Tventve mefoy g nE 5550 Thio 5T ieiis rwéwel the
o B edet of mi eg el e AP I )39 g refaite® RAGERGALN I 4 585 een
in Figure 58hehthed semtition. Yeadecoin Figwe 6mA4&oﬁgan¢d tibe tnhmben I(ijoloof plungcr pdrl ow.

As one who is Skl||ed inthe art of filling and seal |nglrarred|cal vials woul d

25 underat aH$0 eomBrispstplgrainy fof | ipwawla dirpessd) Tiby 1242, 0799, 4426 6pd nafls.

t hod h hi
The scope. of CPRAAl kssning bt Eithen SRR 1226, Wil R 0B ap8Pi 02 S0 ey
device 1010 §i@hoHS§Q2685 add PLES hrel dofStraiNed RE@- axial dis lacement by Mbé '112@61294

exception of nedical needl e apparatus 1100 and 11 ext erisi on and
retracti on, PS0iand 12080 is generally used as a standard nmedi cal syringe,

requiring but a 3 mnlrru f trainin Gener , r 1090 is

outward from pl ungiéP rPé‘Ftt lf§ Consmlpgd &Yt%ﬁ’?d?%?“‘&‘gﬁééem”@ B?Jbé?gig&’ 1100
or 1100' ¢4 or i 0,

51, 54, Kb RO P S T 6380 1296 and B0° Syl (08 13

WO 98/ 19723 ribs 1292 and 1294. Inward displacements of ribs 1292 1294, 1296 and 1298 are
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part 1200 wHiERPsekicerraialy eansiain: Bulallew binrer displeeaeent ebhep elpn@me}b?& and wi ng

ﬁg(rjér ;thzgoou tr%/t\algcrilg cﬁyfgrlsllslgat k%ﬂ%? nipmgigﬁg anaglggjt %3%%56 a%ml ?5’(94 an% fﬁ){ﬁ' na

part 1200 comgibiseto @sﬁlﬁheédié)hmummbataﬂﬁhlmm &ivechioh MBSt TOORROWNEE a
5 latching contact. Wien nedical needl e apparatus 1100 (or 1100") is "drawn

out war d ¥ oraxis oftubpmsmg:sr 1054k t 1030 to a positi on wher e nedi cal needl e
wth a protrust onVEsBoeul 1140eMingperis 4207 vl 20t $d¥is oty Bt R "o
a catch for 206, d&fBained, needle cover 1180tdah BB gk HERRSREIN By REMERY ¢ hi S 0N
an area of plunger part 1030 i mediately 10 proximal to protrusion 1I280.
Secti on 129®rifseshii8b| mitatad ko reehgapeasinhectirel Fld¢ ahdihgredbg peaspadtioned for re-
extending needle 1140 for subsequent use. Both conditions necessary for safely and
20  effectively recovering needle 1140 with needle cover 1190 are met as, first, the needle
is safely sheathed while the recovering act is performed and, second, cover 1190 is biased
away from contact with needle 1140 to protect sterility of needle 1140 during the
recovery process.
Of course, parts of needle cover 1190, which may come in contact with needle
25 1140 when cover 1190 is removed after extending needle 1140, must be designed to
remain uncontaminated while cover 1190 is removed. As one who is skilled in the art
of haﬁdling needle covers well understands, there are procedures currently known in the
art for handling and protecting removed needle covers in such circumstances.
As 1s well known in the art of using and disposing of medical needles, it is often
30 desirable to remove the option of further use of a medical needle after a medical

procedure is completed. In those cases where needles are added to a syringe prior to

retraction, a needle cover 1190 or puller 1190' cannot be reconnected to a hub element.



in a manner and with forces consistent wth depressing a key on a nmenbrane

keyboar d.yg 9g/19728Y such depression, wing part 1200 at end b&fiisopedsng as a
| atch) is reFeased from protrusion 1280 (a catch). Energy stored in

extended tube 1180 autonmatically causes 35! retraction of nedical needle
apparatus 1100 (or 1100') to withdraw nmedical needle 1 140 15 inside.

hol | ow t ube nbrthetrcas€)7ioe negdichis safelytretained dnd eartiog ba repger. | Howhvsanini the Fasg@wies
60 and 6 1. stick rob ens_ rel

t ed t
recovering baf éﬂ‘%cﬂeé‘épeq@éé‘leé@ ge‘{sgggg\ggl%Feé&HOtvgnmio F GEEETHEUS Gb X and

enforced whi cf, Dag L€6 M&ggfggléggdl cal needl es unl ess speci al
condi ti ons or equi pment nmake such recovering safe, both for the care giver

20 and the pati entl‘hrddowﬁﬁeﬂim efbedmmane whicty caredsansd by destroving dulizequent
desirable to recover nedi cal needle so that it can be used a

plurality of wmhtyaféﬁm@é%h@e diselogesthereadisr. First, afispbprisdsawvipio Biguedi% al

needl e to prefl a i

renote from tHe ib’ﬁ]? %ﬁe tnr?e Sg#?g%é%gflg??hg £ FE?’%‘%E?@“H%%% Bgeddee??v\?éry
to the patien{i9g into t@@%@hw 1bebiave shdven. MR Gatiafa ih Mgk 52, Sed¥RotY 0BT E
to the sane patient following a 25 procedure conprising increnmental steps.

| n each of t heorarisesan avesily tiisposeddnuakbr shoulder! Xhothe deeroéwmnettansmenshe

necdl e shoul dOgES KGIE A SRR 140 3 4P En RGO R Ascltalosd At thigavel
hol | f @l f
dlor eg}tNI 3C/) golr??ﬁ%dp oltvg%? P&)afss'q&'gQE%ée:dI %’Ib% 41@%%1 ﬁ?nséj %g\s/gf nleerﬁgg ?donnNL%gr 30

maxi mum saf et yaved i IEdBRriseeLeHied shoulde 1amzyv}b@h inocPveiteth proveklBtdibposed i or
to use and i mmedi ately sheathed thereafter. WO 98/ 19723
PCT/ US97/ 189 51gansverse face 1304. Since tube 1180 will buckle when forced compreggively and the

To provide for bar i cover the needl e ret.r. dIe
s Fecovaitbal Byaohacng PR BN B Rek i aleg pefts RoPRURIL ntEY |
Figure 60, meglishad into tube n&%ﬁﬂ} ?Oﬂmﬁ&ﬁﬂ@aﬁ‘ﬂﬁo@én?éﬁ?ﬂﬂmﬂe%) c@sEs SRUIRF 160 L O
return needle 1140 to a safely sheat hed condi tion. seen in Figure
60A, el ongat e lbcibagammifee 1304,0hatbpkeatigedepae 1010 Egaix%ﬁlrdmrpsa ses a

plurality of inwar di sposed ribs 129 1296 and 1,
Qut wardly ext endi ngieﬁmssuss IhaseendnB °<if§era digetige Bmobsm@%ogﬁaﬂ@@ae and

by i bs 1203, Tiggpeih EHdiod POBARRIEL SRAICE: FERR D L BGRTRT

constrai ned byectibmsoflRihg mnd 12008nd W20P epelr tord@ikz d)tyarstersélbespr&ﬂlammhg
1296, side Sus%g?rgm 11%?3' alroxg lgllgsre%;%egc%vglr;’d Cligr%gle%qecriltasr; Cz:%cig p%) ]rﬂf a%d ?916 are
20 disposed upon the inner surface 1210 of tube member 1070. These catches and latches
are so placed that forcing needle cover 1190 inward into tube member 1070 with
sufficient force and displacement to cause catches 1314 and 1316 to catch latches 1310
and 1312, respectively, securely constrains needle 1140 inside tube member 1070,
thereby negating further use.
25 A plug 1320, added to shield 1084 (to form shield 1084"), is seen in Figures 60
and 61 to provide a third method for sealing device 1010 against further use. As seen in
Figure 60, shield 1084' comprises plug 1320 vertical and exteriorly disposed such that
after needle 1140 is finally retracted by lifting shield 1084’ for access to section 1290 to
cause the retraction, plug 1320 is rotated approximately 90° and forced into tube member

30 1070. Piug 1320 comprises complementary surfaces to a catching surface, such as

shoulder 1300, to securely affix plug 1320 and to close device 1010 against further use.



ribs 1292 and 1294. |nward di splacenents of ribs 1292, 1294, 1296 and 1298
are di sposed to centrally constrain, but allowlinear,di nt of
hub el er’r%qag?i'@ and needl e cover 1190. Further, w npgéjll[ég%@g%ggZ and
1204 and side supports 1204 and 1206 >2combine to restrain needle 1140
in a substantially coaxial direction relative to the long 15 axis of tube
menber 1070. Of particular itmrtanecidithe use 40 deviban P 10as epra-Biad syringe2 Gdaledind

si de supports 1204 d.1206 are so consirai ned, needl qver 1190, can
be saf ePS anB2¥y f“%‘(ag?/@é@t%r %19§eﬁlst8FP@BtaErh&‘GLFS{‘?_Ct“_’e“essoc?éqmF%‘éﬁlfg‘ﬁ& conipinedd t o
reengage CO”Qﬁ%ix?%pla}z31540.ag%gt}:‘?&5r€W.)b?h{ge%‘g?#n &af 9150, Salve 1160, cover

3 0, c
ext endi ng needl 0 for sefquent ‘use. cordi t1 ons’necessary for

safely and 2019&&h¢ pillerall 90' copretsrsig nedidl seelllelapParatust 100 eBbed allyesvidd 90
are nmet as, first, the needle is safely sheathed while the recovering
act i s pePf orriulistandallyselesnddenvirepment] lagohe snasiced dpid contaipgd in fthe presGHedict

s e b tge OB S mEER kit BB e A Fovttyyg
may come in ¢ogd %%En.wiﬁ hs needbRfdrd thafttheiRRicEPYIRId I186hdsed rtS%Vgﬁeﬁ%E er

ext endi ng needl e 1140, nust be designed to remai n ‘uncont am nate

whi | e cover &hSfbnnsent enlywdetn pAenhOhrocavsr 5100l dreckmavetihe art of

handl i ng needl e cqvers |1 unds_rfzt ands, there are Erocedures currently
i

known in the oFFad3t &viarahti Vi tRG Ut dnasics! arrarslys | E0fbirerktended by Ridliag s in
such ci " GYTELRNG Sver 1190 or puller 1198 %ﬁl‘é}ﬁécg&'ﬁ'?@‘%‘cé b 'g?t%'ic% Pisd’%{x%gof”d

di sposi ng of nedi cal need desir r'enove

option of fuspdnirg wise: D602 Eitkel coaér NOOdr @ubiér 8004 fRAire@bved. If pulEOLISYUr €
is conpleted, In those cases where needl es are added to a syringe prior to
retraction, & usedbdmedien)apediabaying a hagr figing)is gonnegtedrio megdical aesshihanpasaius o a
hub el enent. 0. WO 98/19723

PCT/ Us97/ 189E4%- In

51
that case, the ne@adli§ chomvalBhoticeah dhduech! MjectR8 AL gi&%rgﬁ(l;gl%ggl?orﬁq Ygle in

t he case of a syringe designed for néedle reuse a osed above,
anot her & engathwaydly weticaigetisposing deviee Hil@dwithitke optlicahseddde 114Wpointed

Three di fferent enbodi nents which be.used for destroyi ng subsequent
5 operabi | i‘ER)”?fﬁ’ B‘égii%féeaf@iédfo yiRe 4344 prtllhe medical Hékd.lsisr—?fs 0 esgaReRfiEdln i s

drawn to Fi gi44® @2predetermined volume, not necessarily all of the volume left in space 1240, is
dispensed. Upon completion of this segment of the procedure, medical needle 1140 is
retracted by depressing section 1290,

20 As disclosed above, needle cover 1190, having been protected from unacceptable
contamination, can be reinserted and reconnected to recover medical needle
apparatus 1100 for subsequent use of the pre-filled syringe. Upon a final step of using
device 1010, cover 1190 is forcibly inserted into tube member 1070 to secure needle
1140 from further use. Alternatively, plug 1320 is securely affixed into orifice 1086.

25 Referring now to Figure 59, device 1010 assembly steps (of course all
manufacture and assembly should be performed under appropriately clean conditions) are
seen ;o comprise:

1. Fabrication by injection molding or other high volume, low cost process
hub element 1120 (or 1120"). It is preferred to make medical hub element

30 1120 from a synthetic resinous material which has sufficient flexibility

and strength that extend parts (1200 and 1202) can be used as depressible

latches. While no part of hub element 1120 must contact the medical



in which only the parts necessary to describe a way of permanently | ocking
needl e cQayglog/ia72z 1190 into tube nmenber 1070 are shown. Asgcirhdsesigess ed in
Fi gure 62, nose cone 1082 conprises_an inwardly di sposed annul ar

shoul der 1300, the surface of which is tradsverse to the long axis

of needle 1140 and tube nenber 1070. As disclosed above, the trgv&l 10
of needl e cover 1190 isﬂB@ngﬂ%HFﬁgédﬂ@t%sﬁFﬁﬁéﬁPﬁé‘ai Brigerapth topo IRITIER

ncor por at es a pr oxi nal A BEARALE AT Rty SLAFRaARRH AT s ARG Mo ep,

1180 wi Il buckle when fg5Geehif0BRIAETT pYBYetAIE, 3d1¥propylene antBplyEidllepé. nose
cone 1082 will give suf ?‘?&C.I 1geirrlulglghr\/\/nenbnle%’tllaldl e co%e?p 1%0 isrﬁfl%rgi bly

pushed into tube n2nber Medita] gradesiedl sl as thostecteutrenilyt ised iredigpasabls exedical
shoul der 1300 15 to |ock agajnst, face 1304, therehy. sealing,.devic 0
agai nst fufther use. needled Sko‘ﬁébeEFeéiﬂQﬁP%edQ&&d{% %ﬁ%@lgéﬁ%&?@pﬁgﬁei?}o
eradi cating the possibilJ fALr f et.l :
nmedi cal procedure are ngoé%foﬁdléggﬁ?g{tg%.ép%%glf#g?l%ﬁé?lggg?gﬁhkme a8 is

sections of wing parts pzZ@Rabindecély £l P rh&sbs RABY\Hhesly pdcepesed
| at chi ng segnment 1310 and 1312, respectively. Conplenentary catches
1314 and 1316 are 20 dfwpodsavelijoewntia thermee! medita geedle fabrisationbWhes theer

1070. These catches and_| at ches,. . re so . placed that f ' needl e
Cover 1190 inward i nto FHEHERYGS SasuaTeRenension & gppaieu bl O Bith gleept
di spl acenpgt to cause Cf‘fﬂi"%@m?ﬁ@é 2ebr IO fifthg Bt tehcdrak 8@ Snikidlly Qo puller
and 1312, respectively, securely constrains needle 1140 inside tube nenber
1070, t her eby nepEO'.ng further use. 25 A plug 1320, added

to shield 1084 (to_formshield 1084'), is seen in Figures 60 .and_61
to provide a third-met hébe fisictieanef semprasnt b Kbmey bgHeHermed, by Berlughy, ofas

seen in Figure 6 Sky e I ] 2 i
exteriorly disposed sucgaqshlgfﬁ Andco}r%%g?tt@geﬁée@gﬁ%gﬁj%f}&lghg?n:éﬁgﬁc&ﬂ %Keh?%g’ct ed
by lifting shield 1084’ intepralag@ess dotnprized isedd 1390 rodmally close@ aiifige t1h80,

retraction, plug 1320 is rotated approximtely 90 and forced into tube
menber 30 1070. Pl ug ingrBcigngirfaced 140 Ap Reepttlasupfase of aqwsterior @orioncefi ng

surface, such a9 vai e 3R 00l G88416DY SBllb oRhi'd 3R Ha' ©
elastic tube 1180 is normally closed (unless tube 1180 is stretched) by
valve 1160. Valve 1160 opens on a distal side to interfacing surface
1170, which extends distally to form seal 1150. Operation of seal 1150
20 as a fluid control device has been disclosed above and will not be
repeated here. Tube 1180 also functions as a regurgitant fluid control
device using processes disclosed in detail hereafter. Component 1110
may be made from a plurality of currently available products such as
medical grade latex and silicone rubber. However, new and superior
25 products are continuously being introduced into the marketplace. The
material should have the following characteristics: effectively inert to
both bodily fluids which might contact it; extendable to a length which
permits latching apparatus 1100 in a forward condition and at which
length it will retract an inserted needle 1140; and able to form an effective

30 seal for seal 1150 and valve 1160. Component 1110 is affixed directly to
hub element 1120 (or 1120") via hub member 1220. :
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O partié%(?gq?%ﬂ%ortance is the use of device 1010 as a prl,eqifflt]frylged syringe.
Seal ed parts nust be tightly closeXto maintain the effectiveness of
medi cal fluids contained wi thin space 1240. (See Figure 57.) Plug

1260, sliding seald. 115&he\jeinee carhBiatiomotapparatus 11001:0d, coarpsnent! 11140 igHes’
connections to nedical .needle a rafus 1100 shqul |l provide 5 _a
substantial |y cl osed eﬁWeﬂﬁﬁ%ﬁﬁqu{%%gWgﬁwgl%ef le’de “ﬂ@‘n‘f”é‘igd’éﬁsﬁﬂdﬁlﬁﬁ
pre-filled Syri le I G <BRaar 1 { S,
ggéaﬁrtgg) YpRaDs gﬁ(fg’ocﬁgios&? & 169?? qaldibed 120 sgé\ﬁg‘at

ext ended for use shoul pen. I's atso preferre

the nmedical fluid is expaEgdets9, atbecrneibBAl 070 compri®R\dnr QR tgrodtey 139TeN
puller 1 190" or cover 1190 are renoved. To ready device 1010

for use, Aedical appar &eaon IT2 ¢fscompmonanieb] tycomiprisehepal 01 5@ withan anouier
1190 or puller 1190" untjil |atch 70 1S C ht catch 1280, thereb

openi ng val ve 1160. Ei tnﬁlg?ngg\tygx}.l f@%“ﬁ?gfgﬂ‘%rléﬁ)b%a&‘éﬁ"m qu%méﬁ. | f
pul | er 1190° s usdy. AlEEitih 1389 ¢bmphged Nirhel Bldabld Al rdgion
connected to nedi cal needl e apparatus 100. As is conmon

practice in medical injid42 whith pemhits sgason B3@ue hetbideaddnotdeetd daumblt abbut the

pat hway by vertically disposi n%é}gevi ce 1010 with the nedical needle 1140
poi nt ed upwar d, - afdteHeE FERSE Y tWBF Mt 4070t Gompaenhd i & SEehAY i s

seen to qgoape needl e uixeqkidlhiyf S P67 U1 SOl sof e IEERoBREI Y

all of the volune left 1n space I'spen Ion of

this segment of the prqgzuherferm sedilesd tireagon. Théohent 1110 ch@bfidetLRriby
depressing section 1290. 20 ) As di scl osed above, needle cover 1190,
havi ng been protected bfamularaespBabioenhance pestommamderndtsedr, 158an be

rei nserted and reconnected to recover,. i cal needle a rat us 00
for subsequent us@ of éef%PWP‘i Ielgbé{%%ﬁ t.o_t&ffdﬂelﬁbqrilﬂy’r@?@ﬁc‘b‘f“&i g
devi ce 1010, cover 119gorlfpméprryolaliyame&6§@b ElRin@nt 1128 (Hpg@. 1070 to

secure needl e 1140 from further use. Alternatively, 1320 is
securel ylaffi xed bnt o Girally,ceallll§6.potion of componeelfldd mnd gubeanmerhberAi0goise 59,

devi ce 1010 assenbly steps, (of course all mapuf act ure and assenbl y
shoul d be perforned un%‘@fgedagBP‘b"é’r Preang 10p% 4% CSHWEW i%ﬁ?g)b?)épg device 10df8en to
conpri se: { "F?éh- L] I |.di s cQther
hi gh vol une, | ow cost gﬁ%%lelsogo AHobAith £39 'aé‘h%&ﬁn%}lgx%ve eaﬁdéﬁs%d%isé%e g'r

1120"). It is preferredfcourssbearsed20ahn Blib hatesrapen3but closable distal end, as
1120 froma synthetic resinous material which has sufficient flexibility

and strength that ext epligralisclosed.7Bpughethepumierighimaydewsed needleiepieet K1 e
| at ches. 2(\{%i le no part (p(%lfllelh lfli)9@J ?s%r%&’er%b%% Omarlgésfror%or%cﬁgél gtrgc?e gglc)jripxgo%lylene.
Similarly, plunger part 1030 is preferably made from medical grade
polypropylene, although other materials which have similar depressible
qualities of thin members may also be used within the scope of the
invention. As seen in Figure 62, plunger part 1030 may be made from
25 two separately injection molded parts and then joined later. Ultrasonic
bonding is preferred. Selection of materials for barrel 1020 is highly
dependent upon fluids stored therein in the pre-filled application.
Materials may range from synthetic resinous materials to medical grade
glass. If a material which is not absolutely shatterproof is not used, at
30 least a protective cover should be placed over section 1060 at distal end

1050. (Not shown.) )
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fluid, it is preferred that the sel ected terial be inert both to bodily
fluids and nedi cal ly-Fnjectable fluids. Such materi al

may be selected from an . . .approprjate grade of _
pol yur et hane, pol ypr opyRAdulinassseiblestdeyicenis is preferable to physipally secypeieeysr

grade steel, such as the el_ cur |y used in,di abl e, nedi cal .
needl es shoul d be used ?5% ﬁoéé’dlﬁsr i%@.%\N?é%g?rheelér?gﬁgggﬁa?ﬁ%mgeorﬁ%’ke%
is provided as an integpalviRa dte@itybdhtieg! ement 1120, needle 1140-is

preferably securely affixed to hub nenber 1220 by adhesi ve processes
currently well knotwmethod fre resttictofg thedblmaie ofectiictehed brbieddBD om be Wse thanitbe

medi cal needle is attach after extension qof apparatus 1100, hyb el enent
10 5 Volume ogﬁséfg%wﬁ{% Stgfe g8 Pt DD Viously gn sizileg) Arceipuen
initially to : AL : . ) g The
functions of @fﬁ%@%@ﬁt’ 4]?1186[ lrrl%r;?r%leE%ugP?%srzm}aé?%f Oér%f rl??%ﬁ X3 §l/egoftu§e 180).
parts. Wen conponent 1110 is nade as a single, generally cylindrical,

integral part it conprises seal 1150, nornally closed valve 1160, 15
I nterfacing iebotemy B gmgntsur f ace of a posterior portion of

onal )
barrel 1020 and angel astic tube 8Q. Starting from a,proxi . en
ol sti  tube 1180 RECROPHEPPY Lt st okt ngh hRu Rt tinehity. s
val ve 1160. VRly&inhAueReNsndhlestinftIRbo R 98edn0 AJthSilRGLRY AH HafESorted
1170, which extends distally to formseal 1 150. Operation of seal 1 150 20

as a fl ui 10 caastemnbly @6V0 cemprass bdeck, deswhnde dispired or disthl wovdr 2080, beeal 2030
repeated here. Tube 1180 al so . f ur}ct ions,as a_reqgurgitant fluid contro

devi ce usi ng (BPeACERkSITRH IOE Pla Pt iprPeriptian): angemi &F f&arddy AispereA ful 2040 and
o oal | or ade TONePHE dinbsl o EHER! LRIl TG BEEIHALD TR fSely
products are J010tdrs esisinycrb®i seetioin Pigufeesh. | ThesetilRmubbk@d bdahse d Beck or
rearwardly disposed hub 2060, a phlebotomy needle 2070 securely affixed to hub 2060,
15 an elastic tube disposed about needle 2070 and securely affixed to hubs 2040 and 2060,
a snubber 2080 disposed about a distally sharpened end 2082 of needle 2070 and a sheath

2090 which protectively encloses snubber 2080 and end 2082.

20}

a
=

Each of the above named parts of assembly 2010 are seen as individual

components in Figures 65-73 and an exploded view of all of the parts in an exploded
20 configuration is shown in Figure 74.

Referring to Figure 65, back cover 2020 comprises an elongated, cylindrical
housing having a blunt distal end 2092 attached to a raised portion 2094 by an elongated
cylindrical section 2096. Cover 2020 further comprises a hollow interior surface 2098,
shown in Figure 64. Proximally, cover 2020 necks down to a hollow cylindrical section

25 2100 of smaller radius than portion 2094. The purpose and function of section 2100 is
disc:losed hereafter. Back cover 2020 is preferably made from a resilient, structurally
sound synthetic resonant material. For example, medical grade polypropylene may be
used, but other plastic materials such as acrylics and polycarbonates can be used when
the economies of material’s cost are compatible with resultant part’s cost.

30 Figure 66 is a perspective of front cover 2050. Cover 2050 comprises a closed

proximal end 2102 which is affixed to a hollow cylindrical section 2104. Distal from



mat eri al should have the follow ng characteristics: effectively inert to

both bodily fluids which m ght contact it; extendable to i ch
permts Wé%@ﬁ???ﬁ apparatus 1100 in a forward condition angclgﬁ%\g\;{l&gﬁg]

length it will retract an inserted needl 61140; and able to form an
effective 30 seal for seal 1150 and val ve 1160. Conponent
1110 i s affi seetiofli2194] byvek @050 is split into a pair of elonghiel legsePH® arldl 200§ @Ech

1120') via hub nenber 1220. WO 98/ 19723 _ ,
PCT/ US97/ 189¢ymprising blunt distal ends 2110 and 2112, respectively. Front cover; 4050 is also

4. The j oj nbinat i f 100, and '
taserted i nt BERSR BHE Bl (iR R, BbMayd o iy eSO DSBS RbudrdBo, S
supports of appAialysabAondesrrsRdudmaRils misbyugdascri bed. As shown

in Figure 59, tube menber 1070 conprises an annul ar groove 1330. 5
Section 1832 of cOmpembodinthtd fomtpnb 3840 iseedn it Figiresi €7randrb 7drGullaoblique

ridge nmenber 1340 . (an j.ntegral o-ring) th i onpl enentary to groove
15505 W so. RGN DAIBITE BAps BES e bheb S0 BRbrE e erse ppaHOT
1342 which )4 ' 332 ' t he
oxteror surPare SRk el ifid ned Bl 208 suto B« hoIBN AR,
af fi xed abouSegdnudie 2e8risiis sLOtE Q11 tulld DET®Ara plad fioasfade DU20.NAgbeOReen in a

1330 to formseal 1150 thereug‘gn. Conponent 1110 conprises a series
of annul ar réamgeinatian of &Figuaeharbd &7 Porithfice, BPniskufl sepmmpt 2118 is a hollow 5

. i ff- e dl' T "
Cor pr 1 TR0 slosed pRiba ) Rl ealos] B o OB 8RYE" b2
Finally, seayhithfopies iaQﬂ'os@BleC;%WWﬂiroﬂéﬂ%h@dhdnéeﬁléezmefleg%%w ih Safe

forced through opening 1064 to conplete assenbly of device
Barrel 1020 dotahment. ilnisHinpartent30 nate thatystheraypasafichgums ot padid] clositred caand.

O pourse, Norich B0R0.can Bl s, hove GO ARRTopu peLopable sl Bloend oo
(puller 119Q)ninke O Slofle? Bin%o S [ R5015%E 1 Blia@ haderdO! YPT OPYI ene.

15 Figure 67A shows an oblique perspective of hub 2040 rotated approximately 90°
from the angle of hub 2040 seen in Figure 67, making the distal or rearwardly disposed
surface 2126 of hub 2040 visible. From the rear, hub 2040 is seen to comprise a tube
coupler 2128 in the form of a hollow raised cylinder for attaching tube 2072 to hub 2040.
Preferably, coupler 2128 comprises an internally disposed surface 2130 which is

20 substantially the same diameter as the external surface of tube 2072. Tube 2072 residing
within surface 2130 is seen in Figures 64 and 67C. Also, the material make-up of hub
2040 and tube 2072 should permit ready adhesion of tube 2072 to surface 2130. Other
methods and configurations for connecting tube 2072 to hub 2040 are within the scope
of this instant invention.

25 Extending distally from a distal end 2132 of coupler 2128 is a tab 2134, shown
in Figure 67A. The function and purpose of tab 2134 is fully disclosed hereafter.
Medi;ally and proximally disposed relative to surface 2126 is a cylindrical surface 2136
which comprises a thread pattern 2138 for connecting securely to a barrel. The
connecting method is disclosed in detail hereafter. Hub 2040 is preferably made from

30 medical grade polypropylene, although other materials may be used which are adhesible
to tube 2072 and which have good structural integrity relative to needle puncture

resistance.



Simlarly, plunger part 1030 is preferably made from nedical grade

pol ypr opyl&eee-4 t hough other material s which have sim | arpdgpsesgidl e
qualities o hi'n menbers may al so be used within the scope of the
invention. As seen in Figure 62, plunger Yart 1030 may be made from 25

two separately injection nolded parts and then joined later. Utrasonic
bondi ng i s prefer Neddle 88V @istpraferably madedrdnah siedival gradwammwee:lsam@mwh

dependent upon fluids stored therein in.t il l,ed a i cation.
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7. In & f#Resreddasmipndensde(usedly qne tp §n®?-re¢ @realbql@nekﬁs&%w %Sawlyn@&f@a e
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heat st aki ng of rovi
barrier. insertion length ﬁ]b&&tbﬁﬂhésc(llo Erﬁﬁirﬁét@r*s)‘) REthif theAkeRor @ﬁtr&iu%héﬂrﬁ@ed

tube 11 80 to be less than the vol ume of tube 1180 in a relaxed state
was set fortavarwe samplm gitnba.he detai |l ed description of Figures

43- 46, setting forth uatlons ( r ef erenge e to tuhe_180)
Addi ti onal Phl ebof*8rfP eoerarEte Offoar Hab 2060 b5 eq o GHELET, APEM IR UED

Figure 63 V\’h@é%] H 2880 E& meggqlassglfmﬁgqlo‘cﬂ}&%@? nﬂn ﬁ%loﬁ 2 48 R%r"tﬁﬁ%@ﬁ)tsécp?% q

phl ebot oy neédl e "assenbly nanu actu nspor

10 assenbl yorO&{d wosplahscurfacd2rd0. Sweticeat s yordpﬁmaqﬂxrmf aebuateadlots QVST
2020, a seal 2030 (seen broken free for clarity of presentation),
front or for%@r%w thros}gbsvé@hmmoz’e@ésm@ 90 pags tomsaRit Cfnmmnwfaméw@sed

I 2050, . O 2010
ceeh i orostongAgER fo SaaiopR A6 SuamtnBR 6 213 DI RE 060 AvoconipTiBe ko
rearwardly di sheeed dipbsedQRedle aubhl sbekeraedgedlyoutRdd 18 86psRt Yeeald J0sed to

hub 2060,
15 A subassembly comprising needle 2070 and hub 2060 is seen in Figures 72 and

72A-C. As seen in Figures 72 and 72A, cylindrical body 2148 comprises a proximally
opening slot 2158. Slot 2158 is sized and positioned to receive tab 2134 when hubs 2040
and 2060 are aligned and disposed in contact one with the other. When tab 2134 is
inserted into slot 2158, an axial lock is created which causes hubs 2040 and 2060 to

20 rotate together when either hub is so moved. In an assembled device, needle 2070 is
securely affixed to hub 2060, preferably by an adhesive.

As best seen in Figure 72C, hub 2060 comprises a proximally centrally disposed
small hub 2159, which provides a mount for the distally disposed end of tube 2072. Tube
2072 is securely affixed at one end to hub 2159 and at the other end to coupler 2128.

25 | Preferably, tube 2072 is so affixed by adhesives which are readily commercially
available. Reference is now made to Figure 70, wherein tube 2072 is seen. Tube
2072(is preferably a thin walled, relatively high durometer elastic tube. Though a rather
large range of durometers may be used, the preferred range is between 35 and 50
durometer. Though other diameters may be used, the currently preferred diameter is

30 0.100 inches (2.54 millimeters). The length of tube 2072 should be sufficient to

completely encase the portion of needle 2070 which extends proximally from hub 2060.
Currently, the preferred wall thickness of tube 2072 is 0.020 inches (0.51 millimeters).



15 an elastic tube di sposed about needl e 2070 and securely affixed to hubs

2040 and_2060 a snubber 2080 di sposed about a dista ed end
2082 of WESHY23070 and a sheath 2090 whi ch protecti%é?@égﬁgﬁéges
snubber 2080 and end 2082. B8ch of the above nanmed parts of
assenbly 2010 are seen as i ndividual conponents in Figures 65-73 and

an expl oded Tuien2072 alay tef madeefrpar Ksatdn aagroéuglod el Ci@poratiod andinedilabie i S
shown in Figure 74, ) Referring to Figure 65, back cover 2020
conpri ses anthepushgdhall Chemicah Gompany, 4225 Napeivillg ’%‘éﬁﬁ ity Biduddslailiingls end
2092 attachegoség\_ﬁﬁbai sed portion 2094 by an el ongated cyl.indri cal
section 2096. er 2020 further conprises a hollow interior surface 2098,
shown in Figure 64s ti#e00708s Litlizc@06M a2 bhed@F KBrifOWRANSN fh RALDVY needle
cylindrical section 25 2100 of smaller radius than portion 2094. The

pur pose ahd FWifcanidoas aolengtbdimiting 2r@Guiag member afiérsnckedisd®70 és nafated, 2 Bamk

cover 2020 i r ef er abl de froma resilient, .structurall sound
synt het i ¢ r cleaemerber &1 601 applind whsinnstally to ihtientire I5pEth o GRTE G5t EREMmy
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conpat i bl e viQ7h rétestibh.aBy tdamtans, Whai needBPoint 2140 is captingt i dethub 040 after
perspective of front cover 2050. Cover 2050 conprises a closed _
proxi mal endepadgipnyivbe B0Tcaanetibedurthes lengthenedn reymit aeess tl painic? i40nwhich4 .

EP)C?-} calsgl‘?;(grsn JRyy resuly\xlr)x a?nalln%c?vgt%nt injury. Member 2160 may be any foldable ma%%ial which

section 21044116@%&hasP0in! @bs Rl07Y doBfcRr &sREbd 2072 & eaptedd £ESwRERAGHAN
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2108, each conprising blunt distal ends 2110 and 2112, respectively.
Front cover safifientstensikostrength topretra sabichingaoderf manugiiyl appliep \stresse, Akanever ,

as in the case o&%ba k cover 2020, other structurally stable
synt hetic r PSR n)‘r@(‘é?‘ieé ?aﬁg’ﬁuﬁ ‘used. 5 One enbodi nent of
f hub 2040 i | ' : - :]

ront hu | SAR %ﬁﬂ%\;é,]p%ﬁ%g{ﬁéolB&x\xlﬁggnZS%Qfxscﬁhmg\?dé\?ge/1 Snubber 2080

perspective in Figure e proximal e shown TO ‘conpri se

a superimd compriséd £predingd] oper’ehid 18D dAnd A distd enid DIs4aradwd 23601 snabB& 2080
surrounding a front hub segnent 2118. Segnent 2118 joins slots 2114

and 2116 at i&sptusplaratfikeshto hulc 2060 slput amallershubsZidys. j Fnda2164 is closed, but is
sufficiently thin to permit penetration of tip 2142 therethrough. Generally, tip 2142 is

ground to a non-coring configuration to limit sample contamination which might
otherwise result from the passage of tip 2142 through end 2164. Generally, such
20 snubbers are currently available in the art of vacuum based blood draw systems. It is
important that snubber 2080 be made from an elastic material having a durometer which
provides sufficient memory upon deformation to substantially recover its original shape
after a blood collection tube is removed after having collapsed snubber 2080. As is the
case with tube 2072, the preferred durometer range for snubber 2080 is 35 to 50, although

25 other values of durometer can be used.
~ Sheath 2090 provides an immovable protective cover over snubber 2080 before
and after drawing a sample. During the process of drawing a sample, sheath 2090 must
freely move to provide access for an interface between needle 2070 and a sample
collection tube. Sheath 2090 comprises an elongated hollow cylindrical shape closed on
30 adistal end 2166 except for an orifice 2168 through which tip 2142 traverses to interface
with the sample collection tube. At a proximal end, sheath 2090 comprises a blunt end

2170 and a pair of leg parts 2174 and 2176. Leg parts 2174 and 2176 each comprise a



conbi nati on of Figures 64, 67, 67B and 67C, front hub segnent 2118 is a

hol | ow 1 | pnder closed proximally by a slitted end 2123, /&g 44023
conpri segwg(r\?%"l%jlgcut 2124 whi ch provi des a cl osabl e pathway through

whi ch needle 2070 is retracted in safe 59 containnment. It is inportant
to note that other types of closures or partial closures can be used
to bl ock reexstepil®h bég pereil7é 220 Onipmsevlatchr? 18Ad Ths potpoas amhfim2d@?of lag
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the rear, hubbiRO4idably, SERhEh COMPLd I 2060V Mhereafter, GBetth 209Rik %Be\ieﬂteehﬁnﬁor m
of a hollow raised cylinder for attaching tube 2072 to hub 2040.
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shoul d perm ﬂnr%gearé%}?g‘gﬁ%s?girr\la%?ly?é&ggug%’7%ﬂ{aggg uor eéc%%%%gﬂ%}%%? bapgﬁable

met hods and cwaferglymby baigseklor connecting tube 2072 to hub 2040 are within

t he scope of this instant invention. 25 Extending distally
froma distal end Befrense isspgsiede Higong T4 for disglopue el agmefgrred assembly ROERIr e

. Th ' : ' Ly .di scl h fter..
vodi al 1y S brSRish SRaas Rpdehhof hecksiady st off SEHEBFhellGiobattis o
surface 2136 recommefBbEihat &BHbEEI18 Helpuetsbert B fEIRBnk bqueapniect i ng

securely to a barrel. The connecting nmethod is disclosed in detail
hereafter. Hub 2040. i s pfBk erte?072 tmbleb 204(hat30upieedizBal gr ade

pol ypropyl ene, although her rials e.us whi ch are adhesi bl e

to tube 2072 and V\E‘i ch ﬁ%’é“&’&%ﬁf‘?gﬁ}? aé@/atﬁhﬁbgﬁsgty relative to needle
punct ure resgstan i 21422 2841k "M aut 2 . .

PCT/ US97/ 18959 fiSert tip 2 97 through "X" cut 2124 uéyroxxmal hub

Needl e 207Y® is preferabksgnmamed?] 8 ofthub 20810 cal grade stainl ess steel cannul a
W th a percut aneous sharpened tip_on a proximl end 2140 and a

|
non-coring sharpengd ti pautiousiythreadgicedie 2040 trquety e 207 ar BulpaGay, sakéng d

conprise a dianeter congjste Lfh . or ar hl ebaqt ..needl e
di aneters and shoul d haé%ggou%%‘?g%n%ee?%ﬁéﬁ? Q?S{Bg’r‘ 6%‘%%&%(:%1%8%5’? ’ﬂéﬁo 1ons
insertion |ength (usual bfei@Benbo20TorHYS 2086 Oahtfon: MRS perBit B 234 to pass

mllinmeters))
through "X" cut 2124, as such could impair percutaneous performance of

20 needle 2070 and would likely result in rendering assembly 2010 useless.
5. Securely affix needle 2070 to hub 2060 while maintaining position of
needle tip 2140 proximal to "X" cut 2124,
6. Insert leg parts of cover 2050 through slots 2114 and 2116 until disposed
relative to hub 2060 as seen in Figure 64. The apparatus and method for
25 interlocking cover 2050 with hub 2060 to maintain needle point 2140
proximal to hub 2040 is disclosed hereafter.
7. Affix snubber 2080 to hub 2060.
8. Affix sheath 2090 about snubber 2080 to hub 2060.
9. Distally dispose back cover 2020 over the distally disposed parts of
30 assembly 2010 as seen in Figure 64.
10.  Affix a seal 2030 (preferably paper) about interfacing parts of hub 2040 )

and cover 2020 also as seen in Figure 64.



nmeasured as the length extending proximally froma barrel and to provide a
desired insertion length (about .4 inches (10 mlli meter/s() within the
barrel foVPi%8?Bduction into a vacuum sanpl i ng tube. PCT/USS718359  ap
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i mi ting 2 r BYteglding eepsintaf PEp ?n?gédmey algp7er welded gf g senagate pari gpd attached

of “the 1 ongt Rurin Sagy T ARA BRI U 1O bRl HEFR S Tl R 20 "
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conpr essed andyhi GBS 2220 comprises a substantially circular portion 2224, which is of

sufficient diameter to pass rear hub 2060 and tube 2072. Superior to opening 2220, strip

2206 comprises a pair of legs 2226 and 2228 to define a rectangular opening 2230
through which hub 2060 cannot pass.

Segment 2204 comprises a proximally disposed thread 2232, which is used in

30 combination with thread pattern 2138 to form a secure, but releasible connection between

segment 2204 and hub 2040. Segment 2204 also comprises a proximal orifice 2234,

which provides access to an elongated cylindrical internal surface 2236. Further,



sufficient tensile strength to retard stretching under nanually appl i ed

stress. Asweng/iy7zz exanple, nylon thread may be used.
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not necesggarpiw i e | nvention, recomrended
that assenbly 201%”’%%%% ﬁ gg)zg ﬁ SF’??@g?‘BF’Ftd%Wr@ékaéﬁéémbcr of reasons,

1. Affix bubpriR@RR foaskhib Affi
Lube 2072 to hup 2000 o shubﬂ%@ﬁ{é BlgulPURbSLiicr 6fhub 2060 selpive f"phé“l”f@‘1 7

needl e 2070 FPRiEAlSH angknewym. Ql&mnstﬂepﬂ’doontrml byhmbsthhedical technicians that eécﬂgrmnt
2118 of hub ﬁg% 40 a d Caytiqusly thread needl e 2070 through
t ube 2072 and® Aub Bﬁgb,p{egﬁgeﬁame orientation for usé care to safeguard needl e

tip 2142 from i nagugfisERib A0URE CottadtbiBOdt RU8S results in compression of tube 2072
25 as is illustrated in Figure 80. Hub 2040 is securely, but releasibly, affixed to barrel
segment 2204 by threaded members 2138 and 2232. Since it is important that the axial
orientation of needle tip 2140 be known and controlled, care must be taken to assure
proper orientation of hub 2040 relative to barrel 2200 when hub 2040 is finally affixed
to segment 2204. For this reason, bayonet or slide-in catching joints may be preferred
30 to connect hub 2040 to segment 2204.
When hub ?060 is pressed hard against legs 2226 and 2228, stops 2180 are

depressed inward by legs 2226 and 2228 permitting leg parts 2174 and 2176 of sheath



of either tube 2072 or hub 2060. Caution: Do not permt tip 2140 to pass

through "X" cut 2124, as such could inpair percutaneous perfor of 20
ditiE

needl e X@@8A%B3woul d likely result in rendering assenbl yPSHS ess.
5. Securely affix needle 2070 to hub 2960 whil e maintaining position of
needle tip 2140 proximal to "X' cut 2124. 6. Insert leg parts

of cover 205fhdoh0sate $ePf thradofs1anh 122 L8 unbh] redhpeeBOS9of hub 2060. In this
relative to hub 2060 as seen in Figure 64. The apparatus and nethod for 25

i nt er | ocki ngmeunezysh2@b@0% istrchlyldigaed by asainpleaioliectemdiibe pod mtedR1t402142
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Figure 645 2142 when the sHddth is ndt §d engageédkal 2030 (preferably paper) about
interfacing parts of hub 2040 and cover 2020 al so as
seen in Figure 64After connegiing®iph 394® to segment 2204, cover 2050 is removed to bare
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cover 2050 be sufficCiently tig provi a'sterile
barrier, andffbalres22)ferith difBatde d26baf@xe@HD nballdgmP 140 bared is seen in Figure

staked to assure mai ntenance of sterility prior to use. 5 Thus, assenbly
2010 is I:Q)n'pﬁlete and ready for transport to a site of use. I n
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As seen in Figure 75, barrel 2200 conprises a barrel part 2202, an

el ongat ed ndegs 2426 and gadht Resplimglyn theenergy storerbiar compegssesitibe 20 ransesthubp

2206. B I 00, i i m | i . f d.functi to,b I ith
Vacut ai ner S[25P Ao B solisr et af disnasee FpRD5 pe R lacel sy 5t B 300
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2200 further conprises a distal sanpling tube access end 2208 and a sl ot
2210 ushbelcanfines ofhiuba201 O.n This statecoftdapo 2B 12 2 6Ghs dst sesn anFigmtes §2 and frt  of
strip 2206 tQ de t the 15 presenc f a sanplin ube_ in part_ 2202 and
t hereby i mﬁ@%ﬁﬁ@@éﬁ?%%%ﬁ%&swﬁéﬁ to Preveméw%%w} bRt 30D and
conpletely dj i.onal ,
as such an iq}rlr%gﬂ) aﬁ@ geclﬁgé ﬁ%:dregtgjezcﬁ? ?%05% F#%rs @%ﬂﬁ‘% h\%\nagiﬁ? %f%‘%heT%bg 02(32&8 t he

i nvention. tofully cover and ebtlosem RaRitalpyrtioa ofidedied 036 andrtedlentig 2 Qr deddeor in
ot her nodes as_ determ ned 20 mol ding constraints, Strip 2206 may al so
e

. ! by . : )
be nol de¥P adip214dsisods eaphaed within hub 204Re Pisposablg g2ty aparertad toagelaivelinbl v;
however, it .is,presently preferr tQ rrel in total as a
i - st i p 0B ERE Lo BB TSk fe 87 BB epund bR
2214, 2246. TR irddBryasrediSpRabE €250 iStitier 2288 RE 1Y GeMnLaRicAP of
openi ng 2220 (seen as an
member 2160 which restricts further lengthening of tube 2072.
As hinges 2214, 2216 and 2218 may spring load strip 2206 to return to a pre-
25 trigger state after retraction of needle 2070, it is necessary to depress strip 2206 one more
time to remove disposable 2260 from barrel 2200. Disposable 2260 is removed from
“barrel 2200 by unscrewing hub 2040 (when a screw attachment is used) from segment
2204, depressing strip 2206, if necessary, and pulling disposable 2260 proximally
through orifice 2234. The form of disposable 2260, removed from barrel 2200, is seen
30 inFigure 84. Both needle points are protectively and securely covered for safe disposal.

An example of an alternate embodiment of a back hub 2060’ comprising another

method of impeding free movement of sheath 2090, when tube 2072 is not compressed



upsi de down keyhole in Figure 75) inferiorly disposed to a superiorly blunt

extrem txvﬁgs,l%ggz. Openi ng 2220 conprises a substanti al | ypetrfigp/agosporti on
2224, which 1s of sufficient dianeter_to pass rear hub 2060 and tube

2072. Superior to opening 2220, strip 632206 conprises a pair of |egs
2226 and 2228 to define a rectangul ar opening%_ 2230 t hrough whi_ ch.hub
2060 cannot fsarskneedle 2070 is not disgaspdepr useIn 2 megisst Proseduge)pis dhlystmaradyin Figies ed

thread 2232, gshigh i i . conbi nati i th _thread t 2 t
forma socu &5 Hpas, HEERn el 20s E3MRENERD A S ' FERERb St iR e, o
2040. Segmentexdetfitn Ihat Bub 208U LSBprises Rh Wvaraly AEplhéd8aP 2370, which iSMh&dbly

provi des access to an elongated cylindrical “internal surface 2236. Further,
WD 98/ 19723 connected to a distal portion 2272 of hub 2060'. A proximal end 2274 of tab 2270 is

/ /
Coumont | 2804 biased i ety disnared sasinst 50520 T2 Mheibe 3675is 2ot camprRted Fude
2238 b i o i . i 2 . k- 240
223 o s hon that, when tube 2012 16 B RLEH 81sBldsEESove ABinddh chB Y90 B 469G 4

of slots 2243usnddB2dway ﬂbﬁlhle@cﬁﬁmm.ow}ﬂl@\sbm@gﬁaced, proximal ¥hdlp P74 ﬁ%ghé&_d
adequat e for passage of a portion of strip 2206. 5 As a tinal
step in asserplipstdfubdpand eamaredibsrgais 2214, 2216 and 2218 of strip

2206 are folded a emty. 2222, and | egs 6 and 22 re inserted into
respective qdabgﬁ()scoﬂ%ﬁe%l% inger)or .S’%sziégﬂ‘di %C%?%bég-éfe}’é}’o%eﬁrtf‘ﬁe%%,
as f ol ded gangpinaes Roilpte & 8% Seainst proxinda? 434 8k 224nditS sk dHagmDIgaped
such that circular portlixgﬁ 2224, \%\%in%hprg)gn pass hub 2060,d §sﬁﬁ)"§H&9thPis@%
superiorly difmposeveling pradaniiyeisey Fipfrendd dmd G§A).NdOnIyalwhenrdibe 207238.

10 Reference is made to Figure 77 in cross section,

bl ocki ng of f£a@pressed and %%%ewpg%@@w&wsggﬁ ﬁmq,d-&ﬁh@m 200Troo tmtravel an
[ I ' . . : . j I sh by |
I R R L T

2226 and 222 onprises an access

distal to a phena sariplifgtute)s Higpssed 280usansl bZZd$200. To prepare

assenbly 2010 for use with barrel 2200, rear cover 2020 is renoved 15
froma rdéfmini ng Feferenns iPPG mde 4& Eigvbis\B 720t B8 wkere er alt¢mateihgbforny 304Qif t er

LTINS, o 59350 R HED e Iy B GHR BF rhha o LR
et 220dchpiuahenb APy g R ol e Sy o
i nsertion, tpasskgthoagsamgirbotba2iet®thob264pbygkedniattion betwtean tovert295hahd 2060
and tab hub 2060 and another connection between cover 2050 and hub 2040. These two
20  constraints permit tube 2072 to be compressed slightly until both connections are broken
as a result of inserting assembly 2010 portion 2250 into barrel 2200, thereby biasing
needle tip 2140 proximally and keeping tip 2140 from retracting into hub 2040. To
eliminate the need for so slightly compressing tube 2072, hub 2040' comprises a proximal
face 2280, which has two stable positions. A first position comprising a proximally
25 concave state of face 2280 is seen in Figure 87. A second position comprising a
proximally convex state of face 2280 is seen in Figure 88. When not attached to barrel
2200, convex face 2280 is distally depressed toward hub 2060, thereby shortening the
effective distance between face 2280 and hub 2060 and causing needle tip 2140 to be
proximally disposed relative to face 2280.
30 When hub 2040' is connected to segment 2204 as earlier disclosed for connecting

hub 2040 to segment 2204, face 2280 is forced into the convex state. The change of state

does not occur until hub 2040’ is moved into contact with segment 2204 and, therefore,



20 2134 to be engaged in slot 2158. This engagenent is inportant for a

nunber of reasons, but primarily to assure that th
di sposi t A% 7Bb 2060 rel ative to hub 2040 is conﬁéo#;Féeggﬂg%sa known.

It is considered critical by nost medi cal 64 echnicians that needle tip
2140 be in a predeterm ned orientation for use. Pushi ng_hub

2040 into comeadit tipi2l B0 budre2866ktereisd btosimallyowalp begmid daced2 80U BiowadeR wifen as
is illustrated in Figure 80. Hub 2040 is securely, but releasibly, affixed

to barrel needlg dgbistretpaeted ibtp hameb 42¥H sweingseheouph 98142822 e neglledtip ist i s
| nportant that the, ax

| al , ' N f | hPa 2140 -k d
controfled. | capbmSithinp 204n Fedhicthipe & TR nlp 2P Sfipunetts A gD
2040 rel ativeyf gy - 1Rty 260PrtB8p then224Ridr 3o ks8Rl dnYordoktiore8h 50 into bérpelb

segnent 2204. For I's Teason, bayonet or slide-in catching joints may be
preferred5302200connect hub 2040 to segnment 2204. When hub
2060 is pressed hard against |legs. 2 and 2228, sfqps.2180 ar

depressed i nward FpiIaegENdo Be‘-’é‘?ﬁjt@%%go H@Vrhetﬁqcﬂ’ﬁpflgﬁéMr’f‘%“ﬂé‘%?r%dvaﬁm
of sheath s 9 : ; - : :

PCT/ US97/ 189 gﬁthﬂyge%%};e o%%l’?’e invention. As examples, by retracting needle tip 2188 through a

2090 to slidgelffeasing élbmemoBud & Ge Pi&dowrhddiddlodsd TESRE AIDYELYby Bleatitida
2060. In this o nannié{gfg sheat h 2090 Fbg freely displ aceg byya sg?r%l e

col | ection t ebovedmestingdubas2G72ghugh a shortening hids bp ags-glpstic membgh2 biQ, or be
2168, while sheath 2090 i s engaged between | 226 .and 8.
ovever  1DhedhHET0 SPBRPOERABLE BTG SHRSTY APRG Gt Pl wetlecsl Moind.
needle tip t&rei%ilé%e@@l@rﬁpt DRI RAkD 2h Sndl@d v SWAOEEH0. One mechanism OFt €F

connecting hub 2040 to segnent 2204, cover 2050 is renoved to bare
needl e tip 2pdfitiedy srmpedingithieiegeape of@eedld tip 2¢4% fom20H0ntihmbywet af ham2040),i on

2250, a esi dyal désposabl e 2260 is, securely, but releasibly affixed
to barrel 22 ?rr;seglérl% Eqtyagigon, 1s by m@FP%H’rgraeHm?féW%’F lgtipgd4980d ap ¥t
affixed with I [ 4 hS ' aur.e.:10 _—

At the end of)ﬂgﬁgre Pgaqg %é%gleggugé,jg% %3?‘??5”#90@%“ p%géﬁghlgmé%g?%%g‘rédd to
align 15 chimdtionartopbti0a0, S22t frtrbpibicihy 286Qut £ 1Y elth o @leastifepibedin2060

from cont ai nnent by | egs 2226 and 2228. Resul ti n?l%,. t he energy stored
i n conpr essedlemspb spdvas etemené 329 ks seen in Figures 89 and 90. In this case, element 2292

is formed by franging most of an initial portion of a plug molded into hub 2040" covering
a hole space which is to be opened to provide the needle 2070 access of orifice 2290. As
best seen in Figure 89, sufficient material is left after the frange to permit element 2292
20 to remain hingeably affixed to hub 2040" at orifice 2290 and to remain biased against
needle 2070 as long as a portion of needle 2070 is disposed proximal to orifice 2290.
However, after needle 2070 retraction, element 2292 responds to inherent prefrange
memory to hingeable displacement to at least partially plug orifice 2290 and impede
further proximal travel of needle 2070, such that needle tip 2140 is safely retained distal
25 to orifice 2290.

Additional Catheter Embodiment
Attention is now directed to Figures 91-96 wherein an embodiment of an
extendable and retractable I'V catheter device is seen. The IV catheter device derives
energy for retraction by a vacuum pulled as a catheter needle is extended for use. This
30 embodiment comprises a quick release cover which is used to extend the needle and for

a cantilevered trigger release button which is activated to retract the catheter needle.



2060 and the associ ated parts of disposable 2260 to be displaced distally
into bar{xg])ogtd9s 15 When hub 2060 is so displaced, needlgcfige7A39d3 i S
retracted into safe containment within t he confines of hub 2040. This
state of disposable 2260 is best seen in B gures 82 and 83. St ops 2180

are engaged agai nst hub, 2060 to prevent proxia&l travel of sheath 20 and
t hereby prot ect i ndseeyindigug 93 2¢athgienAeyics ¢SV0 EREFORIK fonr injegionmptiedType

2072 acts to I . i riio - l.e 2070
and needl e tpgni;f%_% Aﬁ}el%g%’%ﬁ%mf I %ﬁé@é%ﬁﬂ%@ﬂ%ﬁ?ﬁ; é %ﬂ%&fﬁgbﬁgom.
Di sposabl e 2268 eies neQlY 281EaretcRtchde@ fal iséaind into which GhélcAhétechardee BI20 is
engagenent of stops 2180 and needl e 2070 bei ng trapped inside hub

2040. The i ntesmpcitad/fookafdidisposshis kack 2k 233 Ofwikich elosesvheeat pertioy of berrel 2302
non-el asticity ,of nmenber 2160 ich restricts further | engtheni of
fube 20725 St that a vacllip o Y gaisa thetelsonhem f PIsaa hdGroeh P 115242
strip 2206 to Lot &téhgaga é\g%ge hdr2340, hﬂ%%o\%x%@o HHidl ishetd gﬁ%&&ﬂ Qineized! e

2070, it is necessary ess strip 6 one nore t to renove

di sposabl e 22800 fan8mebaler2300 X240 . babies R38R btepaR?f§ tosusirgnoathelef dovite 2300.
barrel 2200 by unscrew ng hub 2040 (when a screw attachnent is used) from
segnment Deyize 230Qelpe exsmpitisgs a phunger2306, which isstadarse § plunaer foua dispagable

di sposabl e 2260 proxi nal t-hAr ough ok fi 34. The form of

di sposabl e 2%%‘,‘&@@0"%81’ _%érSS?Hrﬁlé’ﬁfﬁi‘ed;%dﬁ?d]legmg23%3'30 in Figure 84. Both
needl e pgignts ar e gane BRI MBied 2R distl eHd 2352 KPSk 2B J O seSfrerig s Aoth
An exanpl e of an alternate enbodi mnent of a back hub 2060' conpri si ng

anot her bar¢23d2ahdidgkelbi3Agndy bemadey Ewenpolpéarbdrate, hitROQM othtremateriile

2072 is not conpressed WO 9 9723 . . . .
PCT/ UISS7 / 189!3@%130%% used, which have su%gient structural integrity to combine with glunger 2351

(and needl e 20 i i n i i [ i
ot PP okt ORE0R220% 8 L AyR0L B el 330,
subst anti al | ynd fewstasend ambieinfoadtd absueditédwithithdivddnem. Disk 2030 épprefatilpat
hub 2060' conprises an inmardlé di spl aced tab 2270, which i s hingeably
connect ed5t oadhegivelyaffiyrsiie barel 2302 Hehasivgs Sysoch pusposessiervigl! kmewnap the ask t ab
2270 is 5 i ased ta nedial | Lsposed.aqgai nst, tube 2072 en.t uybe
2072 15 not EdipreSeEdndiefE oo bk da0 S5RE AIB AR YR (ARdE RS tiES

di scl osed abQSISﬁ_, e ;Qiﬂ)dﬁ_%'an@ fichctidd F kﬁ_jdﬂi i5 Bis8Red hereafter OBuWaH dby4 isanened rom
needl e 2070. Wil e so displaced, proximal end 2274 is engaged agai nst

hub 2040 andasapintegrdl pareobarrel 2302. Barrel 2302Talbo o@Tprisesvpripsemilaz3bhend i or
side 2276 an cafch 2278 dis d thereon,. 10 This gcatch is disposed to
act agai nst g?@??é?lgé frfe @BB"%@@ zﬁ’t‘?&%{ﬁg whish supRert F??’ gg(?pe’a“on of dg¥ire
travel i ngoproxigrel |y (see Figures 73 and 73A). Only when tube 2072 is
conpresseg and énd 2274 is engaged agai nst hub 2040, is sheath 2090 free to
travel © pr oxiAmptrsyectivhiof cowerta360do vebnt indfigudeedB. NnEdverdl3 S0aReiRisgOdh i S
di sposed for use and . . X ] .
elongated hollow cylinder 2364, which covers and protects prior to and during elongation
of device 2300 preparatory for use. At a distal end 2366, cover 2350 comprises three
legs, denoted as 2368, 2370 and 2372. Legs 2368 and 2370 are simple extensions which
25 provide axial support until cover 2350 is removed after extension of device 2300.
However, leg 2372 comprises a raised latch element 2374, the purpose and function of
which is disclosed hereafter. Cover 2350 may be made from polypropylene.
As seen in Figure 94, hub 2340 comprises a latch part 2376, stabilizing disks
2378 and 2380 for lateral support of hub 2340 within barrel 2302 and a plunger
30 attachment hub 2382. Also, hub 2340 comprises a cylindrical hole 2384 (see Figure 91)
sized to accept catheter needle 2320 and a proximal hub 2386 upon which IV catheter

2310 is releasibly connected for transport and prior to separation from hub 2386 after



when a sanpling tube is disposed for use in barrel 2200. 15

Ref erence |s now made to Figures 87 and 88 where an alter rm
2040  WOET2Rup 2040 is shown. Hub form 2040' is S|nllg8£%sp?§?%fa d
function to hub 2040, except that @when using hub 2040, needle tip
2140 is needfully constrained fromdistally passi ng through any front
barrier of hdedR02BY0bytractivandspdsed ilmediaely disted an@ Qifrisdbyl of hub 238ty 2060
and anot her connecti on between cover 2050 and hub 2040. These two 20

constrai nt s sl profrudiag povip2388, B W@Pﬁ?? asd &mcypn ghwhighin disploprst hereafter.

connections are b es 2| 910 p rt|on

2250 into barrel fg‘?’gg@g ﬁgpggvpgfegsaf"' r(ﬁ’ot Shﬁ%ﬁ%fvhaﬁlsgﬁgq}%yé?sg %ﬁ ?y and

keepi ng tip il if PvielstaGhhing ah@hgaﬁhwa FofDneedR 2320 to @k ilteN &R h fiersneed

for so slightly conpressing tube 2 2040" conprises a proxi mal

face 22805 vdre ehailedde from Reralleppoton.i Adémonaliy, ﬁsethm?ann(a&sonmt slsiwiy) a

proxinmally 25 concave state of face &%0 |s in Fi gure fecond
192‘8‘6“?3

posi ti on corpPraidrg from the hillgr &g theatmgs B replg e L#nin
Fi gure 88. )

G Starly depteoebffig b ARRREkORab Thuongh %%*tagﬁ?%f%ﬁ%% PEBIAED o
di st ance betfi@eno ftiee giteBebughtebdld 239@0 Saﬂdﬂuﬁlu siheg theethetertis placddhtb @ be
proxi mal ly di sposed relative to face 2280 When hub 2040' is

connect ed t cpasienireyasseiomavides wEad| "ﬂ@sh" xsrt,alhag @aecifl@mébmﬁ@/cmtqf@e vessel. hub 2040

to segne 2204, 80 is farc |noth .. The

states I Goas’ IR GaEomATEr Shaneuane: (OTaE aHS tndbRtBh e iR PERES ©
segnent 2204-,aR6bhtin &B9% &nd a depressép19R4ck Ahebring part 2394 for moo lunge
PCT/ US97/ 18959 bk P MQ’ ¢ OTREP r mooRlng plunger
needl e tip 2B40. i Suchl comaektingxtact cezl weH doiowal ihythevett|of meanmfd tirapedi2@Bable
However, when needl e 2070 is retracted into barrel 2200, such as
through ori f¥YE€8%282, the needle tip is captured within hub 2040' as

seen in Figure 88z .dka of ngg%?&%@ Figehd 68, WHeRI R0 atlffiflent i is seen Ef%eeﬁ\ﬁ?lﬂ

slightly conpressing tu prior-to I’'nsertion of portion Into

barrel 1% 23@0.and a portion of cover EBSG. aD@nz%@I 231EEdid€.‘23t7[2mr2&r@gB&ﬁbm hub
acconpl i shed by many different ways hin the scope of the invention.

As exanpl es 2389 anétqth@molﬁfgonﬁ@éémb 2t3149 Mn:b eécma%&ﬁ%ls se ectlvgléslcauglntdmorag
|
P e R e R e T P T

2160, or by al@atc@ﬂeh@ﬁ@ﬂ@hn&%@@ﬂ@@leg@ﬂﬁ% cohﬁﬁadrwmg HRitheiRPBaralMBCH
bi ases needl e 2070 and, therefore, needle tip 2140 toward an inside

wal | of hub Huwueverrfter fatcihalainent 254 is free of fo@scltzwal sotdtippedicoyen 28 0cfzezape of
needl e tiOD %&tﬁ:l}? elfegn%rx]lqt 1?37f4r or}rtl captc 2§838u§here ?/pgr%)lmzn% covér 2350 to be removed from

hub 2340 and, therefore, from device 2300.
In Figure 96, device 2300 is shown with needle 2320 and the catheter 2310

extended. As cover 2350 is used to pull hub 2340 outward from barrel 2302 to extend
needle 2320 and catheter 2310 for use in a medical procedure, a vacuum is pulled within

25  barrel 2302 by interaction of plunger 2351, barrel 2302 and barrel-end closing disk 2330.
Wher} needle 2320 and catheter 2310 are adequately extended and before cover 2350 is
released, latch 2376 is caught upon a catch 2395 disposed distal to button 2354. To
retract needle 2320, cantilevered button 2354 is depressed against latch 2376 to free hub
2350. Energy stored by the vacuum then resident in the volume defined by barrel 2302,

30 disk 2330 and plunger 2351 causes needle 2320 to be moved distally from the enclosure
by catheter 2310 and into safe containment of barre] 2302.



after needle 2070 retraction, is by interposing a part between needle tip

2140 and v@g o8Xb123 orifice 2290 as seen in Figure 90. Achrusot/idvad
2040", which is simlar in formand 15 fuynction to hub 2040, except for
replacing "X' cut 2124 with a selectively plugging el enent, such as

el enent 2292, is seen.,in Figyres 89 and 90. In this case, elenent .
is formed by f ranggﬁ@mﬁbﬁnbg It Of; ?i‘}fleglﬁo?’ft?llfﬂf’rbﬁ“ TpirafioRofieider iﬁ&@ Hub
2040" coveri i ' ' .
oodl o 2070 alusrareddn Bk FeSPRGR I BRvice 2480 BGrpRERSELA BRAAYS, Hith is

sufficient nmadigfiladko bardl€02 dblitedock M@t toB@Sptidnplesion 12 10 efand sebZat 2804 t O
remai n hingeably affixed to hub 2040" at orifice 2290 and to remain bi ased

agai nst whighds simply do segmeaih g28% SegroentiZdf4 glsorrsadricevd migdes seipsHdded

roximal to orjfice 2290.. . Howev af.t.er _need| e r tion,
Bl ement. 2752 PRiShdR S04 ip fnsran £ NFbr A0 JUE pRFREleEs AR anf pERE G e
di spl acenent ,éo%;ﬁ}aﬂl@@%gs%%iaﬁh hy29! 4giPr4061 48 228Risedd cirfh ening 2412
further proximal travel of needle 2070, such that needle tip 2140 i's safely

retai ned di stshila2b circolaoparfibr 2224 $¢hich permits padslige bbasdar Bab G414 rin Enfeatenent
Attention is now. directed to Figures 91-96 wherein an _enmbodi nent of an

ext endabl e ariB Yha¢h at bk 2060 \s peamiedde passirergh porar 4224THdowsyes 4p RRgration
devi ce deriv r i | \ t het er
noodl o 1o exe i 3IR sl thrd Bl [ BehnI4PY ol KEGHS U, LSRR e 00 HEL

cover whiph ithen!88¢k inBretasiadletI090 msﬁﬁlaeteaﬁtdséf@eontaimneat.cmti'ﬁh@wvaﬁd 08,
trigger release button which is activated to retract the catheter needl|e.
WO 98/ 19723 device 2400 is in a pre-use state. In Figure 98, device 2400 is shown to further comprise

/ / e )
NS soon | n EiANIERRGA1S (yhish frsimilanin e and Bcrion i 3990 £SHRDR 2080 %
nol ded 08¢ 3872, IEa RS VEOURE (WEicR T $hORdASth mrmg&tgﬁ?@ %oé@pwxgi ch
nded for use an

a cat heter 2310 and cat heter needle 2320 are exte

i nto whi ch t hiesipatdomsiderationdfoe cagnddsbarrel 2200, edssemctile @01 0 and dbeicdR4pard , a
back di sk 2330 which closes a rear portion of barrel 2302 5 such that a
vacuum cal’ be&PpFapEalsyy mafeEsenifAEoN Ropsied ey compiistiedheshsaths.dhe teapbubsgand

ol casi o e | sheoradobgighnadibnd o, 000 RS dRRLOIT T O
usi ng cat het gjartdeThe enl33er injection mdN¢CRar2si@viek 390X HRITEISBR2A ABpHAY Siay
2351, which is simlar to a plunger for a disposable
be used in either assembly 2010 or device 2400 as the energy storing element. However,
a spring is better used in device 2400 because a retracted needle is fully covered by barrel
20 parts 2402 and 2404.
The major differences between parts of assembly 2010 and device 2400 are found
in the barrel design. Barrel part 2402 is designed to be an integrél part and a part which
is deposed with other parts of device 2400. For that reason, it is desirable to add a
removable label, such as label 2420 seen in Figure 97, to cover and protect distal opening
25 2424 of barrel part 2402 prior to use. Device 2400 does not comprise a front hub. In
place of the front hub is an integrally molded front or proximal part 2426. Integrally
moléed hub 2426 comprises an orifice for passage of needle 2070, an insertion tab 2428,
seen as an internal section 2430 of a segment 2404, seen in Figures 98 and 99, because
an outer portion of segment 2404 is removed for clarity of presentation and an annular
30 stop 2429.

To prepare device 2400 for use in a medical procedure, cover 2418 is pulled

proximally. As seen in Figure 98, cover 2418 comprises a distally disposed release tab



syringe and which is securely affixed to needl e hub 2340. 10 Barr el
2302, closed at a distal end 2352 by disk 2330, is seen i'}g@hﬂé%ﬁﬁfgg' Bot h

barrel 2%®®888&3di sk 2330 may be nmade from pol ycarbonat e, ough ot her
materi al s may al so be used, which H8ve sufficient structural
integrity to conmbine with plunger 2351 to produce a vacuum w thin

barrel 2302, 2432, tidclpisingeted illeropgh & eldt (iot khowr)He résahug 2428829 caught upana t o
wi t hst and anbi ent forces associated with the vacuum Di sk 2330 is

preferably 18istadderes?4zd|of hubRikdd Relsasmaiab @32 30gesigngn & by sefeqssd byyippvard

purposes are_well known in.t tr seen in Figure 92 rrel
2302 conpr i sBY ngglgtﬁfli\g?}ﬁ/t@ Pélg %# ?‘?'gg%l%& \r‘(}alfrg\!éo:vgr %ﬁt%t 1(§)ﬁglled P r"é‘é‘%ﬁ‘?’ Wﬁ% 2Bf?pos e
and functi onjsaforbtesd] mubdi4agliopaitbdnsr @Bhl ST anditeh®4A854nd SuBBidEB0 are  aS
an integral part 'of barrel 2302. Barrel 2302 also conprises various rails

2356 and 5 1ik&xgi58 bevghsiogwardrvdgnn bairedpart 2360 anddeg236 24040 ch support
reliable operation of device 20 230 cti.ve of cover

A
2350 is seen in Fi éh@ésocéﬁwpe%?)goz%ml?@e?smﬁﬁre mobe: \s"%@%ﬁ‘%ﬂl 5 MPow
i nd 2364, : \Whi i j ti
of devi ce 2300 NRLIIEP LB SRR BTl meR et phdbal 12400 15 8997 O

conprises three 1. | egsanndenoiresinadly X368y sdd3dd? 336 o hab.24183s d@sSinend
2370 are sinple extensions which 25 q£rovi de axial support until cover 2350
is renpved after exten&pmertBithacah 438 3Anh 2438 compgsgs eerm-shapedbsriace 44} i ses

€
a raised,fatch element 2374, the.purpose and.function qf ich.is
di scl ose&bher eafter. 03@%0;” %B’%ﬁ%}oggﬂtﬁéé’émﬁ‘ B&vmﬁéﬁﬁ%“ Q-‘gger
As seen in Figure 94, bub 74840paaiidsihnB434 hedrs Biopah9 2376, stabilizing
di sks 2378 and 2380 for |ateral support of hub 2340 within barrel 2302

and a plunger 30 3attacPRmenhubhidhiPiavpassédihrounhbodng 24ddpaileors segment of
cylindrical hole 2384 (se jgure. 91 . ized to_ accept catheter needle
2320 and a proxi nal hué‘”ﬁgégé&fmlwg%wzggﬁﬁlég2gm13%?31‘0’“P¥¢F@1’%?§si bly

connect ed for transpor 20, Pbbpriled HAARMRAR) kBT D223 eke 97)

PCT/ US97448959 which is disposed to come into contact with tab 2432 when®@b 2414 is
needl e 2320 retraction. D sposed imediately distal and inferiorly of hub
2386 is an axi al Aigpesedt r udi ng catch 2388, the purpose and function of

which is disclosed heregafter. b 8 | so ¢ es.a.filter
(not shown) whi chgj'sel e PTAed u vé%rgégovﬁglse?t%@%b 2&? d%scaﬂig%taﬁg% eSS t o
l'iquids, and a pat hvaylatdnedupes dufack3 2434 and kevéd 2418 is tﬁb&%ti%fréléﬁs%ﬂsto b are
avai l abl e from Paras Corporation. Additionally, another pathway (also not

shown) i s provi detthérawmirame device 2400 to batrenestleddgAdorussuch t hat the
air resigentin needl e 2320 at . t he begi nni n f..a.procedure escapes
Thr ough The PPTRBRLEIMARGPR0T STpRAPGEEF BHr drstihec 13 if Teaiivbesh

filter thro i i isato a
pati ont' o veoda) HReBI1E doriPHe of pHdly 2UIPI e SohaRRat R BB ER 1 0
t he vessel . shBuld be retainkiiin s23&2 dispoyitions poxaial oalt eroxaulfface famsldalliub2326

conpri si ng rai sed plunger connecting part 2392 and a depressed

pl unger ancH&?H§Spart 2394 for nooring pl unger 2351. Such connecting
parts are well kn 1 t factuk i ! I nges.
Ref erence i s now %a\p%hékgtho i Sﬁeebegg?%r@ﬁguﬁaﬁggéﬁ%%ﬁ% (i?rsears}é%bnf%dgtc{/q\gen
hub 25 assembly 2400 is a combination of a slot 2450 and a latch arm 2452, which are partially

illustrated in Figures 98 and 99. Latch arm 2452 comprises an elongated arcuate
exteﬁsion 2454 hinged to a side member 2456 of hub 2414 by a living hinge 2458.
Extension 2454 comprises an outer surface 2470, which has a contour essentially the
same as the outer surface of the rest of hub 2414. As seen in Figure 100, extension 2454
30 comprises an inferiorly disposed bump 2472. When extension 2454 and therefore bump
2472 are disposed medially as seen in Figure 98, bump 2472 acts as a stop or catch which

impedes proximal movement of sheath 2416 much as stop 2180 impedes sheath 2090.



15 2340 and a portion of cover 2350. Legs 2368, 2370 and 2372 are engaged
about hub 2386 and ot her portions of hub 2340. Latch %&%%/1%;4 S
sel ecti veWy BAAGRt upon protrudi ng catch 2388, which causes cover 2350
to be firmy affixed to hub 2340 as long 69 as latch elenent 2374 and
associ ated | eg 2372 are confined within a catheter barrel 2302. _
However, aft eHowatahbehpaeT is28hdvddbyf caaging Extbanioe?4 5230 2wingibetdllyrounbf thever
2350 frees 20 latch el enment 2374 from catch 2388, thereby pernmtting cqver

2350 to be reWsyedsheatid416 whanipb 342%isergagediyatioheh €414 apheedds, 2870 is aenyed
In Fi 96, device 2 ' R 0
Lxt ondod. ng. BRSUPABERANct 24 51 OXE sl FIREELE PR AU GEORM §fin2E0

to extend 24 NEEEH@x#A%0n 2084 Calib@! ilenddh Q45 ko BwBigi 18teral FRMoGEhinge 2458.
procedure, a vacuumis pulled within 25 barrel 2302 by interaction of

pl unger 2351, Thaiateh! 9808 removasdnumg 24Rdrarh tlss pegh df steatk3341 6, permittingeheath
needl e 2320 and cat hete 310.. ar uat el y extended an fqr.e cover 2350
i s r el ead®tP to/me @tflg\“g&ggggs Up %e‘g‘%?@ﬁeﬁ%%gpg)é%e@gﬂg%%t to
button 2354. tr £, ; : i '
depressed ag agﬁlsufb ?%]t‘{:ﬁ afgl%edtrbg gees %ﬁg%mﬁzmzdf%g{ %%g?ggﬁﬁhoﬁggﬁbiftw é
vacuum t hen rg@ivelesiening 2412 into kligremeta fwithelchbld 16 aglesingdd@ry 36rediistub2 3802 and
pl unger 2351 causes needl e 2320 to be noved distally fromthe encl osure

by cat heter 2®iforeatibi 3414 andilee asseriated paris distally soward apdapto barrel partg302.

98/ 19723
PCT/ Us97/ 18959

Anot her enmbodigenbp@te 8f as&ﬁ% 209% uposi eRadidd, I Bkdmdgibs 0n afSih&8 f%ﬂ@mbédin%w

A concern which must be addressed in any embodiment is that of @ssurance of

illustrated in Figures 97 and 98. vice 2400 conprises a barrel part 2
which is outwarchpdssagetad nbextle &b 2220 Raydbrendisetosed previmushyi mMrophérenanp, ot
2210), and a segnent 2404, . which is simlar to.se n 204. Se t
2404 al so confficPdREigre ??bgéfi S%ctt&orlp’%m%tfi p%lOWﬁ%ﬁW%@ﬂ#@%ﬁlgqaﬁdr%S i on
to strip 22064 Lo bags, i : bl e
to | egs 2226 %hwlg%%é%gu??%c [ aﬁ%c@%ﬂ%ﬁﬁgﬂ%ﬁz@%@ﬁvﬁg}x IS%%dr? i aﬁg@%& ,

simlar to5cifcddiea0TofrbinoReteddg aweedlb patiwiyt @iflte 25049 én dbrwaard dab 2500, P14,
in a manner in which rear hub 2060 is pernmitted to pass throu

h

portion 2224.cqphiagden, tibe 30&r and Biping conneptgyy Zfrﬂ}bacmqnemihveqdé%goiﬂiﬁ?%b@h
ing 2412 70 A . : _

D heod o 20 78taReR Bl Gl 2504 Bt S REAOHn 4P Ridhondil v B GG AR ©

devi ce 2400 13508108 hRbe2309eaftr deedle! thp B80S fP8s rélRiiedind B0 12508 NOPHs 9
further conprise a sheath 2416 (which is simlar in formand

function to steamplig@ddy, previdimglasbscoptsity 2508 in the wallbétubdpconancticn 2503nt
cover 2418, (Bl e b 7508 3errhdls & 9429916 UPELE 9873 & 08 dbited B Reedte 2070

until needle 2070 is retracted. However, after retraction, section 2510 of tube 2072

relaxes to a position indicated by dashed lines 2512 and partially closes the needle reentry
orifice. In this manner, needle tip 2140 and needle 2070 are securely trapped inside front
hub 2500. The front plate which comprises internal face 2506 must be puncture proof
25  or at least puncture resistant to reasonable lateral forces placed upon needle 2070 in the
direption of face 2506.
In those cases where a front plate or other needle tip 2140 containing parts are
made from material which is not puncture proof or even sufficiently puncture resistant,
a needle impervious material should be used to effectively capture and hold needle tip
30 2140 from exiting a forward hub, thereby creating an unsafe condition. Reference is
made to Figures 102 and 103 wherein a forward hub assembly 2600 is seen. Hub

assembly 2600 comprises a moldable part 2602 (which may be made from a synthetic



desi gn consi derations for conbined barrel 2200, assenbly 2010 and device
2400 are 15 appropriately nmet, three injection nolded parts conprising t he

sheat hs, WR&MEZ? hubs, and the covers of combi ned baFFEUSHSER?

assenbly 2010 and devi ce 2400 may be the 3ane parts. The only other
i njection nolded part of device 2400 is barrel 2402. A spring nmay be

used in eitheesiassemleyialPitR a®poldEropsRnEYAHY a_amida?aﬁ%wy OsheithdiOstRIcRIFEINt .
However, a spring is better used in device 2400 because a retracted

needl e is f uldiffercosasvedchpenbi pssembliggparpa¢ o pan 26Qd & opwad hub assembly 2600

foand ' iinSERAPED SaLarron s FruRr b 294 o Pcu e Ao

i ntegral part r@ﬁgugypart whi ch is deposed with other parts of device
2400. For that reason, it is desirable to add a renovabl e | abel, such
as | abel 2420 seenMioidableghubepad(726020commreses andlqugeted proxdmal aflinmipiesli sy
2424 of barrel part _2402 prior to use. Device 2400 dges not, cqonprise a

n

front hub. I segment 26Q6-anda papet flotng 1 hand; &l 18, dispessd in @l Gylingrierd ¢oRRestar or

roxi mal part 2426, egral | ] C ,ses ,an orifi.ce
o bacsana cPERERLA0% SR 2606 coplBRisE s hipsg Hhth: BEPSe1f 53 Rk
internal sectdfifdddaGeolle paseSEITL. 2404 wiSehn EXtefabilirBe 981 ARG &PreshRpaUSE

an outer portion of segment 2404 is renoved for clarity of presentation and
an annul ar 2016stBepressie 2616 comprises a foffp apd shapeewhishicomfon@y faoeeptssthei n a

medi cal pyocedure, cover 24 is.pulled . . roxijmlly. seen.jin Figure
05 Cover | 1Lt HEE B A0 aRPoR i depBiotanablb i tocking S48 Ang 5
PCT/ US97/ 18959, . 0 68

2432, which ?gﬂa}s%gxrq[ugan%harbggéh. a slot (not shown) in rear hub 2414 and
caught upon a Spritigspeat 2608icie pZefeabbf madd frddil sprinBaiteed wdthbagh Adk3Ratesial,

designed to be rel eased by upward novenent_ rel ative to hub 2414.
Thus, when cdviieh provadgsa safe hagder Shadprengnts,escanggd npedio tip 2142 after regisr2d98ed,

hub 2414 is I n h : spubber. 208 e 5

i kewi se br ogg ﬁ‘%t%géefaym/g%ragbnﬁ%é%nggg?é BEE%EP%%‘%BE%;S%&‘ e@%ﬁ@eﬁts ’i&gﬁ.ﬂ and a
Three thiygs s@pide sepmeedbRe, 20Hi6h 3 SssbhiniBAdide ALK 4RV $tih 6RO tpeRitf OF
use of device 2400. In sequence, the follow ng events prepare device
2400 for useinsertion of segment 2624 thrpnghaniot 241§ apd dwithaxl thserfierc ph geguent 2684 2436
of hub 2414 Tab

2438 conpri s iﬁ@rogéﬁ\gfnmtisgégei&ms Aaresds 2440 6 bstricling ap%tSitngnt ar}‘e?\ﬁf‘??@ﬁ 22%I3/.ﬁ is
conmbi nati on weddbtéd. PIOMARRI! ¥ Sechisle Bigbbottdhdunt B6GI8 DetusbdRrovide a secure
attachment of spring part 2604 to segment 2606. As seen in Figures 102 and 103, spring
20 part 2604 comprises a mounting hole 2630 which is securely affixed to tab 2620,
preferably by a press fit. Such connections are common in the assembly of plastic parts
to other parts such as parts made from metal. Once spring part 2604 is affixed to hub part
2602, a combination of locking attachment of tab 2620 about hole 2630 and geometry of
inset 2616 relative to spring part 2604 maintains structural integrity of assembly 2600.
25 As seen in Figure 103, when needle 2070 is in a pre-use state with needle tip 2140
disppsed proximal to end 2610, segment 2624 rests upon needle 2070 through slot 2618.
When needle tip 2140 is retracted past slot 2618 and segment 2624 (not shown), the
spring tension retained in strip 2622 discharges segment 2624 further into needle passage
2612 to form an effective and safe stop.
30 In summary, the apparatus and method disclosed herein is a significant

improvement from the present state of the art of self-retracting medical needle devices.



strip 2406 upward as hub 2414 nears stop 2429. 2. Once hub
2414 has passed through opening 2412, a | ower segnent of

strip 24“5%6?&?% sing opening 2412 and leg 241 0 is free ESTVE S nar d.
Leg 2410 conprises an inwardly extendi ng #loot 2442 (see Figure 97) 15
which is disposed to cone into contact wwth tab 2432 when hub 2414 is_

di sposed. The invertions discloéd Iseitl muywerechbodied il othe Odpetifid f@dawithout

di scharges tab 2432 from bei ng . o | at ched upon surface
2434, and codepartingligomdtsispisitobyssentia ghargctenstins. The described embodiments are to

w t hdrawn frpom device, 24 t o _har e need 070 _for, use. ..20 wnwar d

conpr essi on ?C%?$?%E§Hbgﬁ£ﬁﬁ?%sBPgéﬁgﬂﬁg@ﬁVﬁ@n§£9§“$%mPH% EgFﬁ%aV‘gﬁhﬁub
2414 and resyibariddis! Herdblel RRIGIedSLAE GpRtdicHifs $ahe MaRb itp@ma ipgpedl e
tip 2140 YShoul d” be retained | Q%Eecupé disgbéi?ion proxi%a to %NHE
proxi mal facéesofiptioh.dAdl dhatge24dtich come bithor the mseaning and range of egAivatenkgdf

di fference between rear hub 2414 of .device 2400 and rear hub 2060 of 25
assenbl y 240@¢icRImS aF8; b smbsrcegiin thsir S8BH and a | atch arm 2452, which

are partially gg{a't g&*’ﬁﬁi%ﬁ?ﬁe{d B iy b8 Sedtde 4933?{? g%’ic%'ltc%tre{g ?ﬁ%ﬁ is:

conprises an el on ed arcua extension nge 0 a sl enber
2456 of hub 2414 by a |iving hinge 2458. Ext ensi on 2454 conprises an
outer surface 2470, which has a contour essentially the sanme as the

outer surface of the rest of hub 2414. As seen in Figure 100, extension
2454 30 conprises an inferiorly disposed bunp 2472. \Wen extension 2454
and t herefore bunp 2472 are disposed nedially as seen in Figure 98,
bunp 2472 acts as a stop or catch which i npedes proxi mal novenent of
sheath 2416 nuch as stop 2180 i npedes sheath 2090. WO 98/ 19723
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However, bunp 2472 is renoved by causing extension 2454 to swing laterally
out of the way of sheath 2416 when tab 2428 is engaged with hub 2414,
as needle 2070 is noved proxi mally by cover 2418. As seen in Figure
99, the engagenent of tab 2428 with hub 2414 (and extension 2454)
causes extension 2454 to swing laterally about hinge 2458. 5 The | ateral
sSWi ng renoves bunp 2472 fromthe path of sheath 2416, permitting sheath
2416 to nove freely until hub 2414 is di sengaged from segnment 2404.

D sengagenent of hub 2414 is actuated by depressing strip 2406
agai nst segnent 2404 which, in turn, noves opening 2412 into alignnent
wi th hub 2414 rel easing energy stored in tube 2072 to force hub 2414

and the associated parts distally toward and into barrel part 2402.



10 A concern which nmust be addressed in any enbodi nent is that of
assurance of true capture of needle 2070 upon retraction. Exanpl es of
appar at uswPA@B/191pedi ng outward passage of needle tip PERYSHABESDHeen
di scl osed previously. Another exanple, 72 seen in Figure 101, is a
section of a central portion of a forward hub (designated 2500)

showi ng an asymmetric tubing connectioncg30Rqgnmbodi nent, Wmﬁh retards a

retracted 15 needle 2070 fromreentering a needl e pat hvvay or 33593412% aced
forward hub 2500. In conbi nati on, tube 2072 and tublng

act to permt needl e 2070 to_ be ) retracted t hrough or|f| m

bi as needle tip 2140 |nt%n??éhr5€§°twntq¢"b9ﬁ COMPEEREl face 2506 0

2500 after needle 40 is fully retracted into hub 2500. This is

acconpl i shed by pr OVI %’ a discontinuity 2508 in the wall of tubing
connection 2502. 29neEaléﬁemrnmbt&is;?o"a@&xp@xemohﬁnguﬁde&hh@ced§5§a€ioﬁ>f t ube 2072

to be distorted by needl e 207 until needle 2070 is retracted.
However, after retaabeﬂonmnmemdﬁ©ﬂw23$@£¢mbtube 2072 rel axes to a
p05|t|on i ndi cated by dashed |ines,2512 an rtiall | o es t he needl e
Poentry | oni £1 adbedla Spvar cemATARY comeat ab Heiesdi bl ag HB%%!PYedIEWGd&Pe

securely trappgg ﬁaﬁ%@én%@éﬁuﬁﬁéw erl ¥R néefiOhut [16n }He%&a&édaf)@sxt

conprises intern e puncture proo éas

punct ure resi stant alach sssaaadwéthl tht Bowling atdcewpplatngedith pisndediohd 3®oMN i n

t he direction of face 2506. . In those cases where a
front plate otheqtesdle bdgiaa eqgnded positientaad ie rgegsathesnepdle hub to thgdetragiedn
mat eri al \i\/ﬁl chosllts nat ;puncture proof or even sufficiently puncture
resistant, gdl e inpervious material should be used to effectively
capture and hol d nsepus&otm&haxﬁem t8 kétbact t1RMeBHlethuB o Melratbardddhbditidn ﬁ&iﬁ&}%)y
creating an unsafe conditi on. Reference is made to Figures 102 and

103 wher ei n aextendedrpebstioh. assenbly 2600 is seen. Hub assenbly 2600
conprises a noldable part 2602 (which nmay be nade froma synthetic WO
98/ 19723

PCT/ US97/ 18959

resi nous material Such anepeg eyrﬁfrg‘bt‘?“eﬁeeme Y rdm%)FQl %bau[r)!alr theé%léz{%m(.dl ?leeerd 1(,'t han
structural compribet hehapeed tifhsrcbothends of thsaesdd.i ng part 2604 to part

2602, Forward hub assenbly 2600 is simlar in formand function to
forward hub 2040 and other simlar hubs discl osed previ ously.
15 3. A needle retraction device according to Claim 1, wherein said device

comprises and intravascular catheter.

4, A needle retraction device according to Claim 1, wherein said biasing
mechanism comprises a chamber in which a vacuum is drawn when the needle is

extended.

20 5. A needle retraction device according to Claim 1, wherein said biasing

mechanism comprises an elastic tube.

6. A needle retraction device according to Claim 5, wherein said elastic tube

comprises a fluid pathway.

7. A needle retraction device according to Claim 1, wherein said housmg

25 comprises a deformable section, deformation of whxch releases sa{i\‘d Tatdn TEET

[
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5 Mol dabl e hub part 2602 conprises an el ongated proxi nal

cylindrical housing segnent 2606 and a pair of slots_ 2114 '@8&%58116
di sposed WR#1%3Pi ndri cal connect or segnent 2608. SegﬁE
conprises a forward blunt end 2610 and an F&t ernal cylindrical needle

passage 2612. Inset within an external surface 2614 is a depression _
2616. Depression 26¢.6 coppietdleSetdactiohMeaitd asdtrditg W CIAint PIfRéErkdal BoGaRt S
the 10 insertion of spring part 2604. Di sposed w thin depression 2616 Is
a | ocki ng sl otcopgtrBenmueedle protectivg ersdromment prer togistensipg of said needle.

Spring part 2604 is preferably nmade -from spring steel, although any

mat eri al , whi ch provides a safe barrier that prevents escape of
needle tip 2142 af ter neﬁq,!esd@@gf&)acnon deme @@éorr%gqg CIATRYS %&Eﬁdsamﬁmdsﬂg
part 2604 conprises an elongated strip 2622 and st’oppi ng segnment
2624, which i soagsied & alempbrate ppriiorgiwhichmidistaind aseal qboﬁﬁtﬁﬂ deformeblgistction.
insertion of segnent 2624 through slot 2618 and further insertion of
segnent 2624 through slot 2618 into a needle tip 2140 obstructing

position after nee 20 ln addition, an attachable
support nount shouldlé)ebe %é’&%ﬁ%ﬂ%% %e aecsog%prf'séng attachrrent of spring

part 2604 to segmerihRfRffy: As seen in Figures 102 and 103, spring 20 part
2604 conprises a mounting hole 2630 which is securely affixed to tab 2620,
preferably by a presseefllethubSisposeomthbe housig;are common in the assenbly of

pl astic parts her parts uch arts made fromnetal. Once
spring part 2604 i sa%qﬁaf ‘{) ?)ﬁ?etd?e h‘PD 2602, a conbination of |ocking
attachment of tab %%Qar@%%%%ﬁ?&i @1’(& GOnaRek GROTE 03(/1 the needlé ﬁ{ R ted

relative to spring part mal ntai ns structural 1 ntegrity o asse

2600. 25 10 positionAsasegwnded posigione 103, when needl e 2070 is in a pre use
state with needle tip 2140 di sposed proximal to end 2610, segnent
2624 rests upon ne@dn@anz@mcw#daéﬁhgh@@sn%fpstemporanlywmgﬁb@meélqhqb ipanQ
is retracted pgﬁe ot .2618 (gnd segnent 2624 (not shown), the spring
tension retaif nfi% ?Sr‘ﬁlod’ 2 di scharges segnent 2624 further into needie

passage 2612 ot 1adi9) bHAnSnf cﬁ%ﬁds&@ betee® BHethobbiBR and & needle hub anki fhat
sumary, the apparatus and met hod di scl osed herein is a significant

i mprovenent f iobesedevipndbemntedisthabes mbvedhommtrewictepdsitioptto an txtagdadgdsitiah

E?;?? lugg(;/e\{llégggor biasing th\(c\gegc%/e }nglg %c? the retracted position. 71

The inventions disclosed herein nay be enbodied in other specific forns
wi t hout
11. A needle retraction device according to Claim 10, wherein said moving

means comprises a needle cover.

12. A needle retraction device according to Claim 11, wherein said moving
means further comprises a quick release component which cooperates with an inner
20 engagement between the housing and the needle hub to free the needle cover from the

housing as a result of simply continuing action of extending the needle.

13. A needle retraction device according to Claim 10, wherein said biasing

mechanism comprises an elastic tube.

14. A needle retraction device according to Claim 10, wherein said biasing

25 mechanism comprises a plunger used to draw a vacuum.
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departing fromits spirit or essential characteristics. The descri bed
enbodi nents are to be considered in all respects only as

i |l ustraWQeB/HAB not restrictive. The scope of the RGIERIe?i s,

" therefore, indicated by the appended claing rather than by the foregoing
5 description. Al changes which come wthin the meaning and range of
equi val ency of 15. U R&nebHiRIrEBaclibh deficl 8o @RBhaes Elatint 1Y, Putiis Icom$EioRE a

What is claimed and desired to be secured by Unfted Statés Letters Patent

iS: medical catheter. 1. A needl e retraction device conpri sing:
a housing; 5 a needle hub initially disposed in.the
housing in a retracted position, sai d needl e hub bei ng novable from

h d i [JNere L at.d ;
e 22610 POST 1490 kBl k080 AL gt BRI LN o

a needl e covejpnifiseyabiimgednget.ed to the needle hub and initially 10
di sposed at | east par?%,al%éy in the housing when the needle hub is in the

retracted posi tion; a latch associated with the
housi ng and coopergfing,with the needl e hub to.hol d.the needle hub in
an the ext®nded poﬂ'ti oft I ef%raFB?‘éggvécet ?Féo?#'éﬁﬁoeaﬁ\%??’o%eremtsﬁ@%%%ct ed
position; an i hlebot barref Pi asing nmechanismto retract the needle
hub to the rcej‘io%l'gjc%sg%agose})??rgg ame fromthe extended position.

2. A needl e retraction device according to Claim1l, wherein said needle
conprises a sharpened tip on both ends of the needle. 20 3.
A needl e retracti ol devhdeetbedof usingp resdly riragtion dgiise qompsising e vieps of:

ety acti on_devi ce BB TS TAFREA usinges aredieampythy dispRis T8 tehumsines
conprises a GhdHiasihg mébhamibnabatadesifReineedle and thehRRsihbe needle is
10 moving the needle distally with respect to the housing from a retracted position
to an extended position;
biasing the biasing mechanism upon distal movement of the needle; and

retracting the needle from the extended position to the retracted position.

19. A method according to Claim 18, wherein said biasing step comprises

15 pulling a vacuum.

20. A method according to Claim 18, wherein said biasing step comprises

compressing an elastic tube.

21. A method according to Claim 18, wherein said moving step comprises

pulling the needle distally from the housing as a needle cover is pulled from the housing.

20 22, A method according to Claim 21, wherein said needle pulling step
comprises freeing the cover from the needle once the needle is extended by the same
action as the action which extended the needle.

23. A method according to Claim 18, wherein the moving step comprises )

moving a intravascular catheter as well as the needle.
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ext ended 5. A dle retraction device according to Caim

: nee
1, wher eiWoSghsnbi asiﬂm ll ﬂl}t& m conpri ses an el asti pcieer 1586
6. A need?’egl,r etract® " ! rdi ng75to Claim5, wherein said elastic
7.

tube conprises a fluid pathway. A needl e retraction
device according to Claim1, wherein said housing 35 _conprises, a —

def or mabl e sect i on24def & Ratog o gpings reerdiced nsadle Safely dpvice qomprising the steps

8. A needl g.retracti on device according to Claim?7, wherein said housing
conprises a needle protective environnment prior to extension of said

needl e. _ providing 3 device having a rfedle tif pR@8&iR §IBbERC hRAIEEYESE: |
according to Claim8, wherein said housing conprises a nenbrane portion
whi ch mai nt ai sssembbeedmprining a nbellcbiprambdicalseeticamnnected to the needle hi®and A

needl e retracti on device gomrijsing. 5 .. . . a housing; .

2 needl e hib PRGNS SRR TSELY HippeSedkin said hequdge pissiveirerrhaaa iitnosed o
hub bei ng ”Dvﬁba! ﬁxbé{aﬁﬁély’x%légé R RAWEASdatd b L8 @R %rbdx%i’eaBBfé lgicﬁn
relative to the ousi ng; a needl e connecte b the

needl e hub; 10 exposing said needie tip &9 ndbpoaidicediewtlutivd to@aidetebug 16 b Beddds
novi ng the needle froma, . the retracted position to an the extended
posi ti on; tip extended position far vas4A ¢ mediesd percedusgi t h t he housing for

ily locking.th dl ub | .th end Sition:, .and
2 brasing wechan S APGHIEBA BRC YA b LS P eTGe SANSPSC A aaine RPiaY 15

that is bigsegewenifibe@tgadhe hub is [err] in the ext ended position
for biasing the needle hub to the retracted position. 11. A

needl e retracti on chaasing tickatihdd pgotectivelyacaved the nebdile eiprbysthée shrondi ng
means conprises a needl e cover. 20 12. A needl e retraction
devi ce according to Caim1l, wherein said noving means further

comprises a quick 3¢l eagg COURANE DA WHAEAbRINAAEA LSS hedtlls AAHPRLA for use

in fluid collecting and dispensing procedures comprising:
a housing;
15 a medical needle, at least partially disposed within said housing;
an extension assembly for extending said needle from said housing to an
extended state for use in a medical procedure, said extension assembly comprising:
a removable, needle tip protecting cover;
an energy storing member disposed between a portion of said
20 housing and said needle such that said energy storing member stores
energy as the needle is disposed for use;
a latching mechanism by which the needle is latched to the
housing in the extended state for use in a medical procedure; and
a release mechanism for releasing the latching mechanism from the
25 latcllled state, thereby causing the energy storing mechanism to retract the needle to be

safely disposed in the housing.

26.  An extendable and retractable medical needle apparatus according to

Claim 25, wherein said energy storing member comprises an elastic tube.
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engagenent between tﬂyfﬂﬂﬂﬂ t he needle hub to free the needl e cover
fromthe housi ng Jlﬁ mi I mply continuing acti 0. éandl ng
sty

t he needP® 288723 edI e retraction devi ng to
Cl aim 10, wherein said biasing "mechariiésm conprises an elastic tube.

14. A needl e retraction device according to C aim 10, wherein said

bi asi ng nmechary7sm coipxtesdubleapd mgetablesgddical shedis @ppa&ﬁuwmco&ﬁng to

15. A needl e retraction device accordi ng to Caim10, further conprising
a medi calC @m?;ﬁemerem said energy storing member campaises zshallowt clengatnd avbindricsl

di t wh i d- 35 I :
L A Peedttoe e A2tvR" e P8P et rD S AR 0: Smered 1 Baelee H 0"
housi ng conmhaﬁﬁn itk SROL9MYIRA ke whichOin cooperané@ with freS®Rkbae apbiedi N9
a needle retraction device, conprising the steps of

provi di ng5a d‘emspherh,apmdlg:eaa pessiradifferentigledtoss amo?plmhgerd’osmaetmg the hbealle
housing in an initial retracted position and a bi asi ng nmechani sm bet ween

the needl e into theRpusing. housi ng: movi ng the needl e
distally with respect to the housing froma retracted 5 position to an
ext ended position; bi asi ng t.he bi asi ng nechani sm upon

di stal nmovement of8t he Aieedb®iable and Asbéctable medical nee&l@tdp%ﬁ%dtﬁkgaécbﬁiiﬁ?ﬁm e
fromthe extended £05| tion to the retracted position A

met hod accor fiavg 2% wiesimmaiatchingmeschasish ¢otspasisrgratrhdptegrtiymelded to said
pulling a vaguum 20. A met hod according to C aim 18,
wher ei n sai d”®t4%% ' ng step conpri ses conpressing an el astic tube. 15
21. A nmet hod according to Claim 18, wherein said noving step conprises
pulling the needle distally fromthe housing as a needle cover is pulled
fromthell 29.  An extendable and retractable medical needle apparatus according to

Claim 25, wherein said release mechanism comprises a button disposed on the housing,

which is depressed to release the latching mechanism.

30.  An extendable and retractable medical needle apparatus according to

Claim 29, wherein said button is integrally molded as a part of said housing.

15 31.  An extendable and retractable medical needle apparatus according to
Claim 25, wherein said apparatus further comprises an intravenous catheter disposed

about said medical needle.

32.  An extendable and retractable medical needle apparatus according to
Claim 25, wherein said extension assembly further comprises a removable needle cover
20 which, in cooperation with said housing, provides evidence of tampering prior to

extending said needle.

33.  An extendable and retractable medical needle apparatus according to
Claim 25, wherein said latching mechanism is disposed in a non-stressed state prior to

extending said needle.
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housi ng. Hmm met hod according to Caim21, wherein said
needl e pwblgsng-,zgt ep ' ” eeing the cover frompdigussesstise once
the needle is extended by th azii on as the action which extended
t he needl e. 23. A nfet hod cording to Claim18, wherein the

novi ng step corrprl ses 2 ITDVI tr ul ar, catheter as wel| as.the
needl e. n‘exiendghif grsvaqaafhﬁﬁgxeall%@aﬁ f 2RRUAIUS acarding fo
devi ce conpri-§i; : Qyl.di. j ce
S com e St e e e e TR

conpri si ng atpegehdinfulidieedibl e froma retracted position to an~
ext ended position a nedical needl e connected to the needl e hub and having a

sharpened tip initially disposed in said shroud, a biasing nmechani sm

di sposed in a subs ant all.y rel axed betwe i d hub.and shroud
and a rel easible I3a?t ch; AGReh3a ' LSing R ex er@ﬁ@&sﬂ“ﬁdegﬁ?taﬁﬁé’éﬁqu%alﬁpﬁ
novi ng salde ragg, hgmrgqj]@g seod;o said shroud 35 to a needle tip extended

position In-a rre I cal procedure; wi th needl e
movenent, bi aS| ng préddingehé mgdivelieedlesapparatiisroatrprigingg said bias by the
rel easi bIe | at ch; and releasing the latch to

protectively cover the aR¥@INE tip by the shroud.

75 25. An e dabl,e et ragt a al needle.

appar at us adapted for Js& éc?d‘nee ] géjaé P%lggynéjsl’é)ﬁg“e é‘bréﬁ?gﬁkbouﬁfn&élﬁur es
conpri si ng: extension assembly @oﬁ&‘t@idﬂ@ said needle from the housing & dP&it&dled
needl e, at least partially disposed within said housing; 5

an ext endilon assermstats/farnise ired pdidhlsproesiird, said exnsian nenlncenpnsisgi d
housi ng for extending said needle.from sai delousi _from the retracted
state to an ~ extended st#t%VEbforpEesonp sprocedure, said

extensi on assenbly COMPriSi NG eperoy storing member disposed betwe@n ; ?M@prgsmd
needle tip protecting cover; rgy storing

menber di sposed bet \A/eemoasmgratndmaubﬁeeaaa shichQthat said energy stormg mnembemgornd
sai d needl e such that said energy storing nmenber stores
energy as the needl e | $DEREY S Lrsneedle i disposed for use; a

| at chi ng ygechani sm by whi oh J DEafeed) fnhdioh %M Sl Nadre ie tached in the

housi ng i'n the extended st at’e proce

a rel ease nechani sm forexfeﬁhaagatagoﬁm Ihat,ﬁéalmpmeameim f r om the 15
| at ched state, thereby causing the energy storing nechanismto retract the

needl e to be saf el y di ¢pasieass mechanibouglispgsed for releasing the latching

mechanism from the latched state, thereby causing the energy storing
member to retract the needle until safely disposed within the housing;
20 storing the energy storing member and latching mechanism in a non-stressed state
during a period prior to readying the needle for use;
readying the needle for use by extending the needle from the housing; and
releasing the latching mechanism and retracting the needle by force of energy
stored in the energy storing member, after using the medical needle in a medical

25 procedure.

36. A method for using a extendable and retractable medical apparatus
according to Claim 335, wherein the readying step comprises pulling a vacuum within said

housing which, in cooperation with ambient air pressure, provides energy for said energy

storing member.
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26. An ext endabl e TW E]r act abl e nedi cal needl e apparatus according to
Claim?2 Ln sai m um menber conprises an 4ifzodoube. 20
27. Aﬁwg\épg%ﬁgbl e a b & ﬁ 3 MmEdi cal needl e appar a?ﬁg’%g%:cordi ng to
Cl ai m 25, wherein said energy storing mem8er conprises a holl ow el ongat ed
cylindrical tube and a plunger part which is noved when said needle_s
extended to B7 odude metheaicfommswigt dri axteadable ghd nelractable mebealvippaigtus n

cooperation with pressure of 25  anbient atnosphere, produces a pressure
di f1oronti al 2eRerdas Ry igetein B readyingciemePmprises fhangingibeihiths eperdie

housi ng. . : . ggggﬂ AN, L& dl e
appar at us ac?:tgfla% W&”%bsrﬁ‘% }am’&ﬁgﬁ‘i , vmqjén?’m n s%u%ggeﬁg{aﬁkﬁﬁggn%%%%%ﬁeg%&
conprises a gt e relRhEsy abp Yaul¥ed thedetdle retrad d housi ng. _ 29.
An ext endabl e and retractabl e nedical needl e apparatus according to

Claim 25, wherein said rel ease nechani sm conprises a button di sposed on the
housi ng, ich is_ depressed to.rel ease the chi mechani sm 35

30. An g(]tendabpg‘ an Wﬂpgc?éﬁﬂs}é’gn@ﬁ%ﬁ&%ieeﬁ?‘gg%@p ’iﬁ‘gg]lﬁélc%ﬂpﬂf% to
Soﬁls m 391 WhELBkding 8 E14mt 350 WHefeih LA ihy s@'c@ﬁ&ﬁ@és%eﬂéﬁé a%mﬁ&'—ﬁo%fl

An extehdablﬂaaand retractabl e nedi cal needl e apparatus according to .

Claim 25, wherein said apparatus further conprises an intravenous catheter
di sposed about said nedi cal needle. 5 32. An ext endabl e

aher oin eai d ext R on AL ERRE U FOPENE SRRkl el Rt Sk s

rses a

cover whi ch, adcBrdif® Be CRin®3, Whefeirs tleGedtBigd Step c&hgx\léed @émswhgar}feedlefcover

t anper i n? prior . to extending said needle. 0 3. An

ext endabl® awhichgrevdersipprotestadi serl negdled| e apparat us according to Claim
25, wherein said |latching nmechanismis disposed in a non-stressed state,
relative to forces applied to said | atching nechanismin-line with

direction of 46.e1 T aqleh RRdMIe bAPrAGEdbR caftfele? heddle 8Vi&NdbAGriSAEI needl e.
a housing;
a catheter needle disposed within an I'V catheter, said catheter needle and said IV
catheter being at least partially, protectively disposed within said housing prior to use in
15 amedical procedure;
an extension assembly for extending said needle from the housing to an extended
state for use in a medical procedure, said extension assembly comprising:
a cover for protection of the needle and catheter;
an energy storing member disposed between said container and said
20 needle such that said energy storing member stores energy as the needle is
disposed for use;
a latching mechanism by which the needle is latched to the housing in the
extended state for use in a medical procedure; and
a release mechanism for releasing the latching mechanism from the latched state,

25 thereby causing the energy storing member to retract the needle into the housing.
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15 34. An extendabl e and retractabl e nedi cal needl e appar at us
accor di NYolei19723 Claim25, wherein said energy storing nmpghalsorgsesdt Sposed

in a non-stressed state prior to extendi ng said needle.
35. A nmethod for using an extendabl e and9retractabl e nmedi cal needle 20
apparatus conprising the steps of: provi di ng the nedi cal —needl e

appar atus conpri siéb: Anextendable and retractatde bathetermgedle device according to Claina

medi cal needle at |east partially dispgsed within said hgusing; an
ext ensi on assHEhVREreiBrsaidensray HENRRMEMPEE BPBPHIS A Y%@mﬁdﬁlé{r%r aesl 3 plunger

extended 25 piep is GifsEa bAthind35id HafhbBPR il 2 PARGEWEG saRPhébaR s RRhAR

assenbly conpri si cover tor protection of
the needl e; and disposed for use and which is disposddl t6 R€&fagysaid sedigwhBndecesdissqeixed]

bet ween a portion of said ) housi ng and sai d needl e such
that sai d ®newil saidoecmygn amsrsamittedde push the plunger into the vacuure ghamgheras t he
needl e i s disposed for use; 30 a | at chi ng nechani sm
by which the needle is latched in the extended state for
use in a medical pﬁ%’.ced%%{teﬂﬁ%le and retractable catheter needle device afcdr@ingas €laim
mechani sm di sposed for releasing the l[atching mechani sm

fromthe | at cdlgavhetedt said tdweishmectemisn gorhjéses maelgysettution mgfegrally molded as a
menber to retract the needle until safely disposed within the housing; 35
storing the eweyefysaid iusig- nenber and | atching nechanismin a non-stressed
state relative to the direction of needle retraction during a period prior
to readying the needl e for use; readyi ng the needle for
use by extending tie negdleRtchdn iditrehastable@athefdd needle device according to Clam

rel easing the | atching nechanismand retracting the needle by force of
energy 10 stlprelereim safid extapsiory assembiyngompmdssra needicehuhygichgeedie coweeti ko
needl e in a nedical 0 Qod.for usi ng an

) d .. 5 36, . A
ext endabl e arﬂ‘i‘aF}é‘F’F%‘t,liya‘Bh@{’ ﬁ%‘g ingé\cﬁe Soyled oytyvardly reré‘géf?)?‘)cﬁ%

PHRE-ai m 35,
wherein the readying step conprises pulling a vacuum wi t hin sai d
housi ng which, in cooperation with anbient air pressure, provides energy
for said - energdy. st Aniergndabided retracidble catheter nizédle deicertdooding o Cledmng

an extendabl e and retractabl e nedi cal _apparat us according to C aim 35,

wherein the rPadypHginsiag n_e@%huéege%ﬁ%%ﬁgmgﬁ%@wwnbm gousing whichy img
menber and | gf ¢ g MEERARNL A Telcb ¥ W RN BBesThE ERIRTTEA G G FM OB sBlC €S

15 once the needle is disposed in an extended state.

L

"
L
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are acting upon either the energy storing nmenber or the |atching nechanism

in-line Wi th direction of needle retraction, to a str , e,

where f oME¥/8&3act upon both 15 the energy storing nenbé’%srzlﬁsgwﬁ?gg

| at chi ng mechanism in-line with directi o®gof needl e retracti on, such

that the releasing step causes the needle to retract. 38. A

nmet hod for using a3, extgngahite n%B@ilere&tdn@ﬁigaﬁiderem&!r%aﬂﬂp@@I@%@ﬁh‘%device by

according to Caim35, wherein the readying step conprises breaking a

t anper - pr oof vdch zdaible ended medical needle 3gtranspostednyitidnla protectivé hopsing, extereiedabl e
np p

and retractabl e ical, apparatus ... ~accarding to Caim35 wherein the
eadyi g st og° ESHBIATSRLIOR BRI s meficeracdbirand fily, Sy areRate Juo
protected sai ?ferlgﬁﬁhﬁnenggﬁer use such that both®nds ofifle ﬁé%ﬁ%@ﬂo?ecﬂé&%ef&& hAriab! e
cat heter needl'e device, conprising: a housi ng;

a cat het er5 negéllsaiddeireseehprisingt n an |V catheter, said catheter needle

and said |V catheter bei ng at least partially, protectively disposed within
sai d housi ng 30 prth®medisal|seedi compryng ap cjpngated gaenula having a first sharpened  gp

extension assenhly dni.tial di spo i.n [ d. state.for

ext ond ng sarebeEorbebpEst fnd! RBRER < Br HE Rl & £iRbRapBipeq peedie
extended st agirk @isposed updf@ diftalendRAitkSheeBlcoCcedure, said extension assembly
conpri si ng: a cover for protection of the needle
and cat heter; 35 aremovable cover which is disposatihabentarglpretectsitingfirse stizeperdd spdsed
bet ween rS@i d contai ner and sai d needl e such that said energy
storing nMehb@FO5tW¥Es energy as the needle is di sposed for use;
a |l atching mechani 'ﬁ%eﬁ% .G i . .
housing in the extazsn e w\é’{gﬂgﬁ gdgsgtr%egg(gggloﬁecg%%ggpﬁ%ﬁﬁepgreggﬁeﬁﬁ?eg ;le %or%?it prior to

78 initiation and after completéon &fl sgaedicalpeieadirs,But ohichad igsdsad 1d befreely

| at chi ng nechani sm from the | atched state, thereby causing the_ energy
storing nenb&OVEd 1q BITAHiACCEss &Y idderdsamplizg tube fortke spsord pegdle poist during the 47,
An ext endabl egglcdlrreotcr&m abl e catheter needl e device according to

" Claim40, wherei i BRCG ERer gy storing nmenber conprises a vacuum chanber and
a plignger whizQlbubifig ¢ WRRAQEH sk the Aekt SRdrPlereRAERAE pbidit Ratel P dMpEIAR WhEN
said needle is ext énded and di sposed for use and which is disposed to
retract sai dtheesad of thdhmedical pro¢ediupss associ ated with sai'd vacuum arie::

rm o push the plunger into,the cuum 10 chanber. )
pe tted to p an eneng st%%ng member wh\llc stores energy as the needle is extended

proximally relative to a portion of the housing to prepare the device for use in the medical

procedure; and
20 a needle retraction apparatus which is cocked when the needle is extended and
which is manually actuated to cause the energy storing member to retract the needle into

safe containment thereby providing safe protection for the first and second needle points.

46. A medical needle extending and retracting blood sampling device
according to Claim 45, wherein said housing comprises a barrel used with blood

25 sampling tubes.

47. A medical needle extending and retracting blood sampling device

according to Claim 45, wherein said energy storing member is an elastic tube.

* c L
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42. An extendabl e and retractabl e catheter needl e device according to

Cl aim 40 inh said |atching mechani sm conprises a rel

i nt egral W%?Igg#gl ded as a part of said housing. 15 %%1%% An
ext endabl e and retractabl e catheter needl ldevi ce according to Cl am
40, wherein said extension assenbly conprises a needl e hub and needl g, cover
hub attachnent by 4$i chAsaiedicakadtdie i extqnding dnd utetwastitigy bloeld asanvirigo dewvcal
housi ng. 20 . 44, An extendabl e, and retractabl e cat heter_ needl e
devi ce accor dicaerding to ClaincdTawherem sajhelagticfube smpratea materia) haviag g durerpeter
hub attachnment .and houshng Wi -~ in conbination, fashion a rel ease
whi ch frees tlﬂég%g%‘ggéfthg%éwk?J;%ﬁg'apture by the housi ng once the
needl e i s disposed in an extended state. 45, A nedi cal
needl e extending and retracting bl ood sanpling device b which a
doubl e ended nedi c4. neédmedics! m@di@mmtqr@mgmanﬁimtraptmogbcdisamnimasdcn\gge
extended to a stable It for .use.in a nedical procedure and. full,

aut omat i caﬁo I fccor%lljng E‘f&%ﬂ:‘f’e@i‘”ﬁf@% s¢id %@HP&P&‘?@WPIQW é‘rreﬁl"s'@mswgﬁg‘t%%hybot h
ends of the Q@%&&ﬁ@mh@ﬁoﬂ{ﬁﬁ&ﬁfg before and after use, said device
conpri si ng: t he nedi cal” needl e conprising an el ongated cannul a
having a first sharpened needl e poi nt di sposed upon a proxi mal end of
t he needl e and a second shar pened needl e poi nt di sposed upon a_di st al
end of the needl e;50. A safety phigbetemypgsdie exjording/apd powsredi ispaction dayden
and protects the first sharpened end 10 prior to use; a sheath
which is di spﬁ?gﬂ:ﬁlsf%'prot ectively cover the second needle point prior

to initiation and éiam%a&a%pﬂiﬁﬂcﬁm%gmmw CRMprRIMRGEM At 20 e, sail

y noved to permt access by a bl ood sanpling tube

di sposed to be free

to the seldbndeargedi emuishig a barrell whitaigretdivesnabliood sampplotgedacnenm thbe; a
housing in which at least the first sharpened eedlde pdoi qt .S safely

di sposed at thBeediel containmenhaoksng WHicis ftisrosed and releasibly, by seigrlyy
storing Menbekmuy G, SHE B ?&‘?ragy @é%aﬂkﬁe NS oﬁeﬁtsofeﬁi&’rﬂggﬁ, sajd housi
proximally rellatrve to a portion of tthe housing to prepare the FeviTE ¥or
use in the compmgihgcal procedure; and 20 a needle retraction
apparatus which is cocked when the needle is extended and which is

manual |y actuated to caamedica@cediehyynga §rst plaprpened éip ope feevardiytdispesedrodd| e
[Nt 0 sal & 0Nt ai RNt SRRl BB PR RRof Bl b g™

a hub disposed about and securely affixed to the medical needle;

a front cap comprising an orifice through which, during a medical
procedure, said first tip travels only upon rearward retraction of said needle and
a protective shield for a retracted needle;

20 an energy storing member which stores energy as the medical needle is
extended for use;

a sheath which protects the rearwardly disposed end and second sharpened
tip at least when the needle containment housing is removed from the fore part
of the module; and

25 | said tubing module further comprising an actuator for releasing the medical
needle hub thereby activating the energy storing member to effectively retract the

medical needle into safe containment within said housing.
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25 46. A nmedi cal needl e extending and retracting bl ood sanpling
devi ce according to Cl aim45, wherein said housing c j barre
used wi t WOBd3H3 sanmpl i ng tubes. 47. Agﬁg@lsggfw%eedl e
extending and retracting bl ood sanpling d&vice 30 according to C ai m45,
wherein said energy storing nmenber is an el astic tube. __48.

A nedi cal needl e et enda agdadallphiebstagilyinesdiblegredmgpl pogestd\re@setion device
according to Claim47, wherein said elastic tube conprises material having
a dur omaeearding todainn s evherein the housingarther donfpriges @snubber which covergg,

A nedi cal needl e ext endin nd.retr.action bl oqd sanpl.i ng devi.ce.

accor di ng_t o "8 G ?’%@ﬁg?%ieﬁ‘df?ﬁ aecgflgéli‘arrﬁer{egt?éﬁ88%?%83“5“?@&119% fgw

whi ch strict kypen verraeo‘-is&ﬁéa&x@@g't&béie SVeRMcih KR (e _ _

50. A safety pﬁl ebot ony needlFe extendi ng and powered retraction device
conpri si ng: - an elongated cylindrical tubing nodule conprising a

fore part and a rear part, _ said rear part conprising a barrel whjich
recei ves & bl ood anpl iheredicelipiebaipmy needle extending apé pewered sefragtiqRdayice

recei ves & bl ood & PR SRl
the fore par fouoedBEIRE AL SERERR Mool Um SRR e Wbngner e figd i ' °

conpri si ng: a nedi cal needl e having a first sharpened

tip on a forwardly di sposed end and a second sharpened tip on a

rearwardl y di sposéd. encA ofedinal phlobajemp dieddie extending gndhpowered retraction device

a hub di sposed ahout, apnd.segurely affixed,to_.the di cal needl ge; .

2 ront oap. EOHBAIR oL orh (Bt SORDIRHER, S SPHspen a8 et heath in

procedure, saidyfir e AN4EL For QX ditP QR 4T Ras; i j

needl e e {da{lgél%&gﬁﬁeot ectl?o\fegs%hg?g F osr éw?éeatgvél@ye%%r?g%ag Se%gb&j

an ener gyl0st dpiwignsesrizevracutrh tlibesit oerasved feong wttachindehetortael phizbotoagtieedies

ext ended for use; a sheath which protects the rearwardly

di sposed end and second sharpened tip at |east when the needl e
cont ai nment housi i's V. T . .

odure: and 20 3" A FIBKEERUE iy necdic exndth g BoferdFrbliod f8vice

-rel easing theacdsdthg @ Claim S0NOR&Htia shidRhédiiecaBrisas b tate wWhithisbeirelp ffivesth®r | ng

menber to effectively retract the medi cal needle into safe contai nment

wi thin sai d Blesat relptive to the second sharp@ied tip t\prevadecpipteptivrefromdngdviestent sicks

ext endi ng angle?gb\@er ed retraction device

(A IR R

* < L " s i
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25 according to Caim50, wherein the housing further conprises a snubber

whi ch cov§r§1 . the rearwardly disposed end and second gpafiRefa@send and
therebyv?’ S s bl ood fl ow whenever a bl ood sanpling tube is renoved
fromthe barrel. 52. A medf%al phlebotony needl e extending

and powered retraction device 30 according to Claimb51, wherein said
snubber conpri ses5an ellomgdicali ne¢dle tsibsysigm used in a medical neegif extending@ndal
phl ebot oy need| e ext endi nawand povver ed. re ction .devi ccordin

to
Ol ai m 52, whBPEFRd BeeIe BT ioBes e, S TR bR ROSHEIE ot pd Cqmprising
conbi nati on conpri, hes &E@g{e@ rwardly-to cover
said 35 second ti p%@enegg?c{w&o @Lgﬁ : Q%Si?s renoved Pir%g‘m attachnment to the
phl ebot ony nae@bdie containment housing#hd covéring dprasdtupddnefrisingry needl e
extending and powered retraction devjce accordi ng to G aimb50, wherein
sai d sheafh conprises &efase exenging isaisioragdle %nda#smg@éd evice, at least oRgEO¥SReat h

relative to the seco har t ot.ect i nfr m,i_nadvert ent
sticks thereby. '}1 %ISPOS%SE‘)%COV&%I)H&??'C ﬁé’ggﬁh%dgﬂﬁ%gf) u%tglazgeﬁ.na
medi cal needl e exiygRAL Bleditth of2aidRRUEE, qﬂn uml i8 rén‘i‘dxfeé%hb?fb 6R\Gr gy nekdied
subsyst em bei ng a di sposabl e part, which is - releasibly affixed to a

phl ebot oy devi ce housiargp ﬂmposade:; rehuasibkycafﬁxt‘ttelcngerto the restofsaldhtmsmgdsazdil
needl e conprising at |east one ar pened needl e
cont ai nment housi R8P SRTEPTEREAN fﬁﬁ‘b‘&Pé}i L3¢ Cééhepvqeéi%dlsposed during fransport,

[er r] &P sai d atst dféséncp 0% %oagtrx tvyhxcs:l% (;c}rxéévgxggﬂe i$ thﬁﬁ)p (}ét‘ln‘%ﬁéép dcﬁr?%’aﬁé a

portion nee ur|ng r ans

ext ensi on of sai dc@ﬁgﬁlﬁ&mmmnvgma:&bmﬁnmeﬂmmgm@[i or to use of the

needl e; a cap_disposed to releasibly affix the cover to
the rest of said a catch segutelyapfived to Isaidshovging apparey de iwijchapdaichtivis,

said cap conpri si e,l5 t.hrou ich the needle is

di sposed during tfeg??ssgé}(f‘yxémaeh%ﬁﬁdﬁs’ée ’ﬁgded%r Us€; and  t hrough which

the needle is totally %%Bﬁﬁ&%ﬁﬁe@ﬁérg?@t%ﬁng%hﬁb%@ﬁ 1s%ﬁ1ﬁl‘é§se?i%h&il needle
cont ai nment housi ng; catch securely affixed To said
housi ng appar at us extensibn thaccriacmdngy or needle retractiony edié @selgly)stadirig mdlbchen

the needle is extended for use essi h

, d 20 ) )
energy storing meRESH maiagﬁsilsﬁog%%mmgapﬁsae%ow and powerkd retragawao
catch, which is CQ&IH%%Q&%&&'IEM{Q ﬂ{aerf‘e@&x@ ﬁﬂx%h%ugﬁﬁ%%'&ﬁ:r £L60% 14408

needl e retraction. sa energy storing ne er provi g a nee e covering
portion of said hiudibengageidrgroveidedtchet raction of said nedical needle into
t he needl e cont ai nment housi ng when the releasible latch is

di sengaged from said

\\\\\\\1\\\\\{\\\&\\\\\}\\\\}\
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25 cat ch. 56. A nmethod for transporting, preparing
and safely retracting, at the end of a nedi cal procedur(/aU a

retract aBOS8#8#@3cal phl ebot ony needl e conprising the stepECTUSITHFIS? 31
provi di ng an extendabl e and retractabl e nggli cal phl ebotony needl e assenbly
conprising a nmedi cal phlebotony needl e having a first sharpened point on a
pati ent rel atsgl enfl ndthdd@r ﬂ%ﬁ%oﬁir@)gre%aﬁﬁg&H@sa?&?rr&%&ﬁggpﬁ!tﬂé erdoft he
ot her end of the needle, a needle hub which is securely affixed to the
needl e, a snudabedicatprotedprepe rdmstable medicaliphpdbateabhesdlqianprestd thectepeoff or
t he second sharpened point, a s t.h which, when 35 the assenbly is
prepared for use, Frgvﬁf@p?f’a@@ﬁ‘%gﬁamﬁ‘l rgBactablpprsding! PG&?EOYBB}Y I&-{é%t?c??é?mbly

times i s secuyr . | . , [ r ot: | ov.er
g g S R e
affixed t o a rblafedend @PfRGRENE and a secofdl shiEPerddoiit 0BNBE StheSérd GUBe NEHHG A
di sposed to be conﬁressed and theret%%[ store energy as the hub and

connect or pameedieehutpweicto e seanely dffiked ¢ tes needlef 4 soubhes| whigh previdend t he
needl e for usg, ,the connectpr par onpri Si an ori.fice thro i ch the
B Deed BRI R e erigr P ARSe PARRGF AT 6] DR rY e
needl e point gigmp) is{)ﬁEﬁ@é‘&ﬁF’uée{‘kQﬁs}ﬂc@d B?th?dm%ﬂ%liﬁ’g%erbdt BeoRESEHIEL
upon needl e retraction; providing a front "cap for covering a
portion of thkecurelgiatfitedrte et medledmbiib provide a posativatetr wbout thdrsecbnd pbint,
shar pened}égoi nt and a back c,ag associated wth another 5 portion of the
medi cal nkdlaconnedainat s which dicassembly if plixed ¢o)a §asel copweaentdpguse and an
providing th r 0, . 1:00 ' L Sit] '
Parrel o enely e RanR tereRke 1 RGoRERE] B BRRDSENL ShorbP B uB B,
vacuum act uatzgd connectdtpaadremoptd o fowaabthe@dthes o BffeitRd]lyCostdrddthe aaddidfadsi ng
integral with said barrel portion and a releasible catch; 10

renovi ng t he usectecwpppector part comprisingge orifieg thioygh yduetbihe, nasdlyi imrdispdaosdt h

the end of the assenbly associ ated wi.th t he second .shar pened po ,
“into the cyli B‘Flgig?“sﬁgﬁs‘?nrsﬁig, rSugh which the £r§tpP§€$%§°Fﬁé§£§§%$f“F%% t he

cyl i ndri o) _agpliiert ity §RALARILIY SpSPASAN eliaction; L e rel easibi e cat oh;
15 continuing to displace the assenbly into the cylindrical housing
t her eby conpreseiding 4 frentstapr fogeowenrigea poriei af the enalicp! rehdie aissenzhiy

extendi ng the nedical, needl e Qqutward through the orjfice; )
securel y but 2FS9FRE, ‘ﬁ‘lﬁymﬁffﬁtﬁmﬁ'@e"ﬁaé’of”ﬁ&ﬂ? abagk ¢35 aspReiqt Wﬁgrape%lrer PIUS  ng;
and ' ' L.cal. pneedl e for
use; 20 Dﬁh|53rerrSel O?%ﬂﬁaﬁlgﬁﬁgg@?ﬁﬁg@gg%gﬁ?@?gg%cgﬁﬁ Smé&a enl retracting
sai d nedi cal needlpeoviting thabared ssmpbhent Wért Bloed sxaiyimg\ant @cgdsitibh Ssaid barredf

safely encl osi ng each shar pened point. ) o
component comprising an elongated barrel portion for receiving vacuum actuated blood

sampling tubes, an elongated cylindrical housing integral with said barrel portion and a
releasible catch;
removing the back cap;
inserting the assembly, beginning with the end of the assembly associated with
25 the second sharpened point, into the cylindrical housing;
displacing the assembly into the cylindrical housing until contact is made with the
releasible catch;
continuing to displace the assembly into the cylindrical housing thereby
compressing the storage member to store energy therein and extending the medical
30 needle outward through the orifice;
securely but releasibly affixing the front cap to the cylindrical housing; and

removing the front cap, exposing the medical needle for use;
This Sheet Has Been Replaced
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57. An ext endabl e and retractabl e phl ebot onmy needl e apparatus 25

conpri si ek gg/19723 a phl ebotony needl e conprising twepEhadRassd ends;
needl e extender apparatus for extending one sharpened end of said needle
outward fromthe apparatus for use; 85 an energy storing part

whi ch stores needl e retracti&g energy as the needle is 30 extended; —_

a rel easi bl e | at ctpevihimingsguemed!prodedure; eddeasi bl y affi xes said needle in

pl ace whil e a nedical procgdure j s, perf.ormed; . a rel ease by
Whi ch said | atch FETRHISESEAGRHIGH RERIE ierFif Aeieyivhywish accosmpapy ng resilisaly
storage nean gﬁfb f.sald needle into safe contai nnment
within 35 thgaftg pﬁ%%&nsg:&g% EHeaPoirh at least one shield to
protectively cover each sharpened end of said needle when retract ed.
58. An ext endabl e and retractabl e phl ebotonry needl e apparatus 40
conpri si n§: 57.  Anextendablg apg iiiasigbleciatotimignendlerniparates eamprinigg:
whi ch a phl ebotorr%/i ed.into _cont ai nnent ;

dle is 1 retrac af
a phl ebot ony need é’q@%ﬁkwyﬁ?& eacc)%fsb% stl}ag?%\s%?ré eous end and a bl ood °
sanpling tube piengidlgefBither SRathnld BASSAHIMERNSShAPSheRBANEF HiFRRIRGubiM-aUIh
the 5 orifice froma point of manufacture until and while the needle is
ext ended f or frasethe apparatus for usea needl e advance nechani sm by which the
needl e i s outwardly extended t hrough the qrifice of the housing._ in
preparation for u&B;energy storing part yyhich Stogss rgepgl,eirﬁgacﬁxggtenp@y achenegdlersed| e
retracting eE’:?tEﬂcY s the needle is outwardly extended; 10 a
rel easible latc ?C)r securing the needl e, when extended, in place while a
medi cal procedur e airslegtilé titdkpshich securely, but releasibBl £A86 sariGladle spubenaly t he
latch is released thereby permtting the energy storing part to power
retraction ofmsgice! peasadwe ispasfosmed cont ai nnent within the appar at us;

and 15 at Least one.shiel i.ch. provi des. rotective guard for
each needl e end tsrgea‘se 3?%&%3358“5@& Q’F%ﬁfﬁsgf‘f@ﬁﬁr%ﬁﬁf%@tenﬁf?gsaéd EM28H end
after the neglel ekl 1o36dWRY- retraction of said need8-into e SEAGRLAN: Svidif the
retractabl e phl ebot ony needl e appar at us conprising: 20 a

housi ng; 15 apparatus; and phl ebot omy needl e assenbly di sposed within said
housi ng, said assenpl . .
g atnltéa% one shield to protectively cover each sharpened end of said needle when

retracted.

A O
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conpri si ng: a phl ebotony needle at |east partially

di spose 1 Lhin.said assenbly; a need| Sk DEREy by
whi ch sgwgggtﬁggﬁlse is nmoved to be outwardly 25 _ di sposety}}s?rom sai d
housi ng wi t hout degrading nmedical efficadf of said needle; and

a conpressively storing energy part which stores energy as the needl e
is outwardly exteh8ed Rorextendatileand retditalze phiebetethyreedlsapparetus cgypsisiagi ng

art bei ng avail able for. use to r dle retraction into
F he housing. 30 @Rousing compr@@gano,&f‘ﬁﬁl%é‘%%}b%@é’ﬁ? OHIPaR 1sgeleastedl ng
to Caimb59 f tHetontainnfe@fPri sing a barrel conponent which provides an

i nterface between a bl ood ganpling vacuum t ube and the phl ebot ony .
needle. 35 a phiebotomyn¢gtil ctahriging & §BArpe RN tlEncd S endl bl attfodd ai m
60, wherein said barrel conponent conprises a trigger device which

pernits adusHmRBESeheaiencing epd, said ensquteaequsend hewngdisposad thrpugh the erifice

retract the l.e.into the housing. , .. . 62, A _phl ebot ony

needl e apparig rg)ga %Oé%gorfg?%? cgurﬁug{f%‘“g@h%@%’ﬁ‘pl%gi eac%egéed EF&SGy stori ng
part conprises an, géssd A@aﬁdé%‘echa:_ﬁsm bg which the needle is C?@?Wardlx%x%phm

needl e apparatus according to Caimb59, wherein sal eedl e conprises a

shar pened titpe boficaoftsdiongngiroprepatatiesfoeiuse; 5 64. A phl ebot ony
needl e apparatus according to Cajm63, wherein said ext ender conprises

a cap having an ofl FREEY fiwgg CROTEHIENESHEE [FERENg: eeTey ay diesneedle vn| y

when sai gg negglerd ct ed. 65. A phl ebotony needl e
appar at ugo accorgﬁdlrll%e%tgﬂ Aim 64, wherein said 10 cap conprises a section

di sposed about sad stleasibleilateh flnseduring tHelreudlb) whentd@nE&Y in placeP@hill 4 hbdiBaisai d
orifice to be noved relative to said needle tip to assure the needle tip
retracts butPrefrdsre ispstfgrnedii d orifi ce. 66. A phl ebot ony

needl e appar at us | I.m.6 erei,n saj.d 15 section, conprises a
portion which "ol geg%egxlng&aﬁgm%ﬁeré%y ﬂ?e 18EITS $e10ns2 8 there y permitting the energy
storing part to power retraction of said needle into safe containment within the apparatus;
15 and
at least one shield which provides a protective guard for each needle end to assure

against inadvertent contact with a sharp end after the needle is retracted.

59.  An extendable and retractable phlebotomy needle apparatus comprising:
a housing;
20 a phlebotomy needle assembly disposed within said housing, said assembly
comprising:
a phlebotomy needle at least partially disposed within said assembly;
a needle extender by which said needle is moved to be outwardly disposed
from said housing without degrading medical efficacy of said needle; and
25 a compressively storing energy part which stores energy as the needle is
: outwardly extended for use in a medical procedure, said energy storing part being

available for use to power needle retraction into the housing.

60. A phlebotomy needle apparatus according to Claim 59 further comprising
30 abarrel component which provides an interface between a blood sampling vacuum tube

and the phlebotomy needle. Replaced

Il
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67. A phl ebot ony needl e apparatus according to C aim65, wherein said
assenbl yy698Rshses a hub di sposed about said needle. 20pCT/US97/15880 A
phl ebot oy needl e apparatus according to ai m 65, wherein said

extender conprises neans for transferri né said hub froma first position
where the hub is disposed for travel and the associated nedi cal_.needl e
i s di sposed throufh safdphlebotomyyineedle apparalisgs accoidings oftamebQy whergingsaid

position wh h i u i - hcal re
nd the. near g Bl osREEE Finke® ACHSRHEh okt e voer P ERER/ 56

69. A phl eheta#tsy ReRE SRR adtaktitic HeEd1E tHtd thd Koueingl m 65 furt her
conprising a release which actuates the conpressively storing energy part

to retract the nedical and needle tip through the orifice into safe
contai nnment withip sai housi ng. 30 . i 2o 0.y AN

ext endable and r e&"act ng}Qe@é?rﬁét”&F&ﬁ@é’BP‘éuﬁs@émﬂg Wofrfimisthgvherein said

a housi ng; tori ﬁ't&&ﬁﬁfsreé’ﬁn@ which is disposed within an |V
catheter to egxgr%fsse%m]}%;ra conpr?@?éngﬁb transcut aneous insertion of the
catheter into a patient, said catheter 5 needle and IV catheter being at

| east partially, protectively disposed in said housing rior to use in
a nedical procedup®; A phlebotomy ngpdisappyatusfccardingnd Glpimait vehereiatsaid
needl e and ¢ t fr. i . inthe nedical procedure,
sai d ext endinﬁetﬁggp%e%?pé{sggﬁco e?‘lggﬁhggraicgésvsénrg %@g(ﬁvgﬂel' provi des protection
for both needl e and catheter and by which the needle is extended 10 for

use; an energy storing part which is unstressed prior to

ext endi ng of the @t heAephlebotomymetdle appatatuisiachordingr lesChairerjy vetereihesaid

cat heter_ peedl e and cat heter _are extended; , ) a releasible | atch
by whi ch! hé*ERARRtomPTiTELFap R e S0 R ioush Whieh i haSpaned 6P Faveh grd 0
in a nedical io sai d housing conprising a
cantilevereaN Jﬁ%%ﬂHﬁﬁkgﬁaﬁgéﬁﬁfegral with said housi ng and which is
depressed to release the latch fromthe |atched state, thereby causi ng
the needle to be safely retracted into the housing under force of the

ener gy st or #f-i n pwilebplomyynesdis appryatyapgcordipgto Claim 64, wherein sajghcap

ext endabl e ] . rding ta.. ..Claim
70, “wher ei n SHREHD SRR SRk Bt AEBHRE: PRRATLIAETBRES raie saidgur ci
rel ease suchriffitto tbRenSRYeEalite fotdaRPsdlel ipfd dshiirk BRI ne@dleai}iehidcis bat Hredl e
when t he cover is pulled out of the housing.

15 through said orifice.

@~y

66. A phlebotomy needle apparatus according to Claim 65, wherein said

section comprises a portion which "oil cans.”

67. A phlebotomy needle apparatus according to Claim 65, wherein said

assembly comprises a hub disposed about said needle.

20 68. A phlebotomy needle apparatus according to Claim 65, wherein said
exter;lder comprises means for transferring said hub from a first position where the hub
is disposed for travel and the associated medical needle is disposed through said orifice
for safe transport to a second position where the hub is securely affixed for the medical

procedure and the medical needle tip does not pass through the orifice.

o g g i
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25 . An extendabl e and retractabl e catheter needl e assenbly
accordin Caim 70, wherein said energy storing Py, es a
pl unger g" CAR N pulling a vacuum whi ch is acted upon c{)r/ﬁéa%?ﬂn%dssghe“ C
pressure to provide retractable force for88 t he needl e.

73. A nmethod for using a self-retracting needl e apparat us corrpri sing the
steps of: 69. pA(phjeHd)tnglytrieedle epgarated acactdinggo Midtall 65 faptharcatupsising
conprising a housing for the apparatus; a nedical needle which is

general |y st érelgaserivhinh agtuates the cox@thﬂéWé:ﬂ SIPHBEENEILY PATHE TASES thrgmediraliesd in
a medi cal pr%%@ﬂ% @tﬁ%‘ﬂgm ro%ﬁic%qnﬂo%f&héoﬁ?alﬁ%%&ﬁ'vﬁ%{.9£1d af§ng> - contai nment

after use; an én esre rac 'vé force for the
needl e; a latch Whl ch rel easi bI y secures the needle while extended fromthe
housi ng; and an actuator which is used to release the |latch to cause
the needl e to be r#k r acAmexiendabldrrskreiragtable hathbtoussedly; assembly comprisingt or i ng
t he energy_ storin rt and latch in a non-stressed state during a period
40 prior %o read%ﬁfﬂ“smge needl e for use;

r ey inBGr &EE‘QIQ eRtlbe 1§ His 5}6§§de Q.){th%%“aﬁrlﬁv REhERE 9 aRdb&d fpm

t he housi ng; e extendin needl e, stressing the energy
storing part compsikingeragsvatagyous insertionexf éhercathecer alts opatizhe asid battetsewaetierngdt he
| at ch when the needle is fully extended, usi ng the nedica
needle in a A¥dcathsier bewest irae:pagially, protectively dispossdeia SRIdIOUNEE [PHIOE kP Bi§dn

retracting th I orce of energy stored in the energy storing
part. %Qﬁgfﬂ p?%é%\émfeﬁ\ nmet hod according to Caim 73, wherein the

€ LB SR CoTBphans e S g e amblBos a0 ok kS 19
in the medical procedure, said extending apparatus comprising a cover which provides
protection for both needle and catheter and by which the needle is extended for use;

an energy storing part which is unstressed prior to extending of the catheter needle
and which stores energy as the catheter needle and catheter are extended;
15 a releasible latch by which the catheter needle is latched in an extended state for
use in a medical procédure; and
said housing comprising a cantilevered button which is integral with said housing
and which is depressed to release the latch from the latched state, thereby causing the

needle to be safely retracted into the housing under force of the energy stored in the

20 energy storing part.

71.  An extendable and retractable catheter needle assembly according to
Claim 70, wherein said housing, cover and latch, in combination, comprise a quick
release such that the cover is released from further extending the needle when the cover

is pulled out of the housing.

25 72.  An extendable and retractable catheter needle assembly according to
Claim 70, wherein said energy storing part comprises a plunger part for pulling a vacuum

which is acted upon by atmospheric pressure to provide retractable force for the needle.

N g i
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73. A method for using a self-retracting needle apparatus comprising the steps
of:

providing the self-retractihg needle apparatus comprising a housing for the
apparatus; a medical needle which is generally stored in the housing, extended from the
housing for use in a medical procedure and retracted into the housing for safe
containment after use; an energy storing part which provides retractive force for the
needle; a latch which releasibly secures the needle while extended from the housing; and
an actuator which is used to release the latch to cause the needle to be retracted back into
the housing;

storing the energy storing part and latch in a non-stressed state during a period
prior to readying the needle for use;

readying the needle for use by extending the needle from the housing;

while extending the needle, stressing the energy storing part to store energy
therein and also releasibly securing the latch when the needle is fully extended;

using the medical needle in a medical procedure; and

releasing the latch and retracting the needle by force of energy stored in the

energy storing part.

74. A method according to Claim 73, wherein the releasing step comprises

distorting a deformable portion of the housing to release the latch and retract the needle.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ T“\\ii\\e\\\\\\\\\\\\\\med



