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PCT/ USG7/\¥@47/378%0 MEDI CAL SYRETEETMBOSEL F
RETRACTI NG NEEDLE APPARATUS Field of Invention Thi s
i nvention relates generally t ' in?XN’(ﬂ?S P8 soci at ed nedi cal
needle 5 appar atus and RACT e di cal syringes
conprising integral retracttg _ ) I cal needles for
retracting a _needle froman extended position at whi ch the needle is
used to a rethigldioffnvegtion i on where the needle is fully wthdrawn and

encased within a hguysi £ ' . her | | i

rel ated to nedi calhﬂﬁmogm.ogg%gggcfe g&ﬁf@%ﬁwﬁ#§&0@§%&%{¥\%ﬁ%§e

ei ther ofice Gippafdtus bid MethbdSmd phitticuldhly métlical $inges doRfpirisinglifdgrhl ieffacting
continued use'thereafter to void cross contam nation from oneg{)atl”ent to
anot her and troechanismsfetimedicalnesdigs for ramacting laneedletfram po ejtended positionestt | y

protected from. cont am ' ' ed o Idq tective .
packagi ng app‘%{n?l“glf Hg_needl,e ISWW(’%&%HRN&% t‘ﬂe ngeﬁgg@%wg@s% i at ed
Wi th i nadver t gRhsed SftHiea hbusikgSfor sfe diapbsak vthet, thd fMQertion i9teldted to mediesld
wi t hdrawal , percut aneous nedication injection, catheter enplacenent and

ot her produtitscwhiclh may onlyrbe seleetivsinwised cithsrencefor multipletimess but which gxeer

i ncreasipg attenti i S bein aid.fo need] e.stic robl e ue to
Lhe contBopar st fom epimeuss herraterif ytid ot Soltaminiion fioBh Sk Sabenti: 1| o
Cormonl y, pPr ogagidf G o'k Yiedtkal iéh RARWefild feRt iheRAlY PRitect&AFOME 2
20 . technician to use one hand to place pressure at the wound site where
a needl e i s beintegnination without néedl ofladditiondl protectiveipackaging appawtus. appar at us

wi tf the other hand. It is conmon practice for a tending technician
to give higher priority to care for the wound than is _ ‘given to

di sposal of e. Such priority either requires conveni ence of an

avai l abl e Sharps container within ready reach or another neans for
saf e di sposal w t hPuobletmseassovintébwith idalleerteat needle sticks ate wellrkmoivtliin thecateofuat e
care is_often corrpotlﬁnded by patient cgndition and nmental spate

(e.g. i Adbur nblopd pathdrawal,Jicrauaneoysamedicaion injegtion, cathgter emaplacemeghand other o

£t e . ! . ;
o properly diSHEUgepire meln BE Sl Sinct el 3 6r SRR ol ipsd o
patient. paid to needle stick/ptobipme dde tonheicosteaporary likelihood ofbeing exposed wi t h

needl e care and disposal . 30 probl ens have resulted in conception and
di scl osure of AIDP ap¢jHepatitiSer of devices each of which represents

an attenmpt to provide Nofy, Pbokdtres Hvdivitd rdufovira REQHE BONCL phEH Equire 2
20 technician to use one hand to place pressure at the wound site where a needle is being
N withdrawn while removing the needle apparatus with the other hand. It is common
~ practice fbr a tending technician to give higher priority to care for the wound than is
given to disposal of a needle. Such priority either requires convenience of an available
sharps container within ready reach or another means for safé disposal without leaving
25 thepatient's side. Providing adequate care is often corhpounded by patient condition and
mental state (e.g. in burn units and psychiatric wards). Under such conditions, it is often
difficult, if not impossible, to take appropriate procedures to properly dispose of a used,
exposed needle while caring for a patient.
Widespread knowledge and history associated with needle care and disposal
30 problems have resulted in conception and disclosure of a large number of devices each

of which represents an attempt to provide not only a solution to the problem of needle



WO 97/ 27890 S B :

PCT/ USOWQ@Y72780 PCTIUS97101312
sticks, but also a device which is comerciall y. viable (i.e. cost and pr| ce’
conpet i tive with currently used ion-self retracting devices).

. Though sone devices descri be - apflication in the area of bl ood

1 t hd | P t-s | 850, 37 d.
5, 195, 985 ( e, B o SR iRy MK DLt pice comieine) ="
Syringes Syih @bty el Sdncetr rﬁ'aeai%])dev&é‘é)at Tﬂmf‘éﬁtsd?ﬁé’ d@ﬁc&J agp%hiaé ed

into two categories, deV|ce ch operate manually and devices
whi ch conpr amlcslm&mdwareaofdﬂbadsam&awd(sea&ls datents No. 4,850, 374 (Nydig®darp| es of

manual |y operate | e devi ces are provi de
Pat ents nunfEesY 3’5{%%%3&@@ et coptemporary ¢ %("S%‘ﬁﬁy%&?éﬁlfym!gegw 794

Haber X, e 8,402
| EDavi s% 5, ﬂ%l%e]éeﬂé% I'es aé% Feidted aﬁ&'%ﬁjl%asclggsé Cinft'Byd eEgtE%??ﬁ% degm%g5 985
(HalI), 5, Z%Me(ai’dmhhualﬁ' aﬁﬂﬂzﬁaés Which comprise self-contained risedi8 Betfaltion) , and
5, 256, 153 (Hake). Manual withdrawal is geperall tvvo handed

procedure, maki nExW}BWEI of manually; eperaL ad Bees e eyessrara gravdeddadd-Svedi cal

t ech d

U 2" ot on Raientspumbsrer 476 78N DR U agchie o8t '@%ﬁi&@vﬁ"ﬁt’%‘%ﬁ@%&f Yot
al.), 4, 9664@9@34&@1&@11&%&%%9@65%5@8 402 (Davis), m@@m@@s&n@aﬁa ch et
al.), 5,114, 404 gPaxton et al

(Couvdft i er 5,188,599 dBotich et al. kn%):l?5 985 @ﬂl)eégoéﬁaﬁa@dﬁ@) 5 3&52&# Oviggzur),

Goor i noay oo 2ASs3y(Robby and s23p5s (iske) P bhendiitalis detertilfs (rdhdilied \
force whil epRichirs, ehagﬁigomdn@lmeeag@fsamw ¥tePi- GC reduttinpe b adaed medical

retraction resul ting fromrel ease of a cocked or biased spring. _
O particul mchnmaar est is a single use hypodernic safety syringe disclosed

elastie tube i n EXPOPISHEIRIeractng eiegs e 5uin g Phich Bimbars 1948 148"
pat hway for (fhdties), A5 5a700(RIBAReiR] ef 1) ATI66/593 a(mezah 988,339 (Vadigefl e

which is taught to bBe attached to the syrlnge after the elastic tube is

stretched. #/994234 (Botibly podb),f,t14404 Rastonaetcpld, 542,30 (Martin)i §892.8580! | ow
b t he

ol 0w pl unfieei g@éﬂg"z&ﬁﬁ%ﬁaﬁw SO Refpelpl 3 0 978 e 7D 2

hol | ow Syr' ggﬁggg a?d%oj o6 gemﬁﬁ@aﬁbétwasabs%@ smuamcnbﬂ U.S.

Pat ent s (‘Verlrer 3,58 5 (Lichtenstein) issued June 28,

1971. resulting from avdcuamt ﬁidcebwhﬂc) pthefssdistGied I%owgetﬁrﬂbgdlidése(ﬁﬁ al ay)
whi ch di scl oses .a hypoderm c an el astomeric tube held

ina @0 ess&i"@%‘% esultiag f{q%{e?qqq%Of%gtgz?(Fipfqgﬁe SEi"
Of particular mterest is a single use hypodermic safety syringe disclosed in U.S. o
Patent Number 5,320,606 (J_ore). Jore teaches use _of an elastic tube in a hypodermic o

syringe which is used both as a pathway for fluid and as a means of retracting a medical

needle which is taught to be attached to the syﬁnge after the elastic tube is stretched. The

25 . hypodermic syringe taught by Jore comprises a hollow syringe barrel, open on one end
* and closed on the other, and a hollow plﬁnger assembly. A similar hypodermic syringe -

" having a hollow syringe barrel and a hollow plunger assembly is also taught in U.S.

Patents 4,936,830 (Verlier) and 3,587,575 (Lichtenstein) issued June 28, 1971. _
Art cited by Jore is U.S. Patent 5,209,739 (Talalay) which disclases a hypodermic
30 needle assembly an elastomeric tube held in a stressed state such that the tube retracts an
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attached cannula with sufficient force to pull the cannula froma patient.
Enbogdi ment s for use as syringe agd bl ood draw devi ces are

di scl osed. General ly, otHer than acceptance of the type of

operation offered by such devices, comreycjal viabiljty is
dependent upom% W&d“ﬁcfé@tfﬁﬁ?@?&@éhﬂ%?b‘{ F‘Ha?‘ﬁ’_é‘ tr:éodm.mg}sea in
whi ch t hese _d?&lugggiﬁgy?‘g@?lgggdﬁwaw&%hm&d.ve. If gains in either

| mprovenent in's or savings are not found to nmake a device
sufficiently Generallyyptier thaw accepttuice of tie ¢ypemf apsratimroffered bysach deviess,

t hose devi ces are usually.not found to.be co rcially. viable.

Mbt i vat i on fopow@ml%liwﬂ&yewpee&vbemwfwwﬁ drehage decisions 8 i | e
apparatus cou LW [ 0 . f 0, sﬁg;}ar : : I n
10 concept ig%’gdlgf g@g%tgﬁgce?ﬁ%gh%?&;r%ygﬁzcéoggg% er ei #g&uﬁ i e

BRI EF SUMVARY jipfaveindinGa Safely drtilx 14B5ysdvihgshare not found to make a devite sufficiéntly
summary, the novel inventions disclosed herein dramatically dimnish
known maj or picompetitive with conteraparary Compeiitive itemsy thoge Aesdees aresysualign
v
e

Qirfound
wh ey : . SV ' dl
o et TR 19 b Aty it E Mf Gkt G pd%idiie d AREcoibRRvE Relk flttactifif ! ©°
procedur e. | n npsdit Qppastus Eoasiedravithsimproaidosatay offust [vf the apparatus résaltedin on

i nvol ves el ongating a nedical needle apparatus froma protective housing
and 10 cpnesption afithe dnstant inventionsdisclosed keseinl e which is al so encl osed

anngrotected by a needl e cover prior to use. In all enbodinents,
t he~act of elongating the apparatus energi zes a , - force storing

menory el ement and co SEMMARY ANDOBIECTRS OF EHIE INVENTIORed! e is nade
20 avai l-abl e for a nedical procedure by physically separating a needle

cover fromthe restin brief summarygthe moueldpysations disclosed dierein (samatically diminisle
On th ' d,.th dl g i d . | . i cal
Nt TP Tt
injection). needle tips are bared as syfinge BUrAd Mediesl nRediefarsRithdradieiorh Agatigstiat al

procedure is conplete, a sinple depression of a portion of the
housi ng, 19r ef dhabhd obg neeflie insertignipnecedungs i Inprefprrechembodiments, operation efrthe

RECHERRETRTCRETEE R CR O S

oL 27 SSHSUMRICESE ekl i i USRI BTN 2
ot her hand fr emveopriarthase. cnratiembediments)ithesdct of elongiting the appetatus snergizss af
? 2? raction, t rqléggmsllgttqeegio&)éppr\g}@ﬂt%d ;[:orlz are e%lszﬁalel Iatch.” cr:r?e%lf?ﬂxe%feéd?er is made

R 20 . available for a medical procedure by physically separating a needle cover from the rest

~ of the apparatus immediately prior to use. Once the cover is removed, the needle is used

.in a medical procedure (e.g. for acquiring a blood sample or for medical fluid inje;:tion).

In a preferred embodiment, when the medical procedure is complete, a simple

depression of a portion of the housing, preferably by squeezing the housing by the thumb

25 and forefinger of one hand, retracts the needle safely into the ﬁouéing. Itis impbrtant to

note that the needle can be removed directly from a patient and safely encased in the

housing by a simple action of a single hand of an attending technician, leaving the

technician's other hand free for other concurrent medical procedures, such as care of the

wound site from which the needle is retracted. After retraction, the needle is fully
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encl osed and contained, permtting the needl e apparatus to be |l aid aside
wi t hout fear of ~an inadvertent Q‘eedle stick while full .attentive

care is provided to the patient. General'ly, t hese novel

appar at 82%?#@@3%3 L Beng M o e %%@mq e

medi cal maasé'r@n?neeai&stﬁﬁfvﬂuﬁ%ﬁ ﬂt&ﬁ%@kﬁﬁé oidad ftef use. In

al |l cases, ta%e appar at us rises ousi ng | n ich the
medi cal needl e i Senelipches melﬂneemmdsalfefaramdfmﬁactmg medlcamymgduﬁ@ In a

preferred enbo |rrent i n dition to, the housjng, .the apparatus
~ conprises ab "lillsmﬁFE‘quyF@éP frapspgrting, bsing.andhtracking @ medictl need| e

cover, sa needle ity @hﬁ%n&‘ﬁﬁﬂérﬁ vithif QJ‘}{o\ﬁst afteCale® ﬁlLEﬂPQJSES,lctﬁé gﬁ%@gﬁ

| i near “notion energy storage 10 .

preferred ecdmptises the houting mppwhich dise m&hcnl heedlﬁl's sctinorediat thie end ©F a nebdicil

medi cal needle to be atta ed ch, as by a luer-logck fitting i mediately
bef ore the procedure. g@ﬁ#@ﬂg’gé’&l% ip afddiflanato theokausinge the appagetus

specific e | osed val ve
which is oggél}ghﬂ\%% S}{rk%‘é \?ﬁiél}'fbg 683?% s or neem’l’itc#g’;’gﬂ‘.1 Fgedgﬁf%‘f?&e%l for
use. The vahiégicabnéddieiseably| aweedieRepportctdhead! £lihdr hfdtioddnetky stbiage

Syri nge conpri ses geonetry which permts absolutely safe recapping of the

needl d0and member. "subsequent reextension to pernit a prefilled syrl nge to
be used for nultj | 0] [ a.f to be:
admi ni st ered bef %n%ﬂterbﬁe@%reﬁ%ﬁb%m&g&&e@p%%a&m% B?# "?ﬂf’%ﬁ‘f

so, the neeﬂieaxdasné@m@wb&mmesﬂclbus byrtarlaﬁtlbaaﬁnﬂlgq:ﬁﬁmM%ﬁﬁe%é er 20

each i nj ection. In a preferred netho the apparatus is
triggered bypmratgs: isrttsed Am aguedical grocedure. In two sn@cﬁn embedinentsetheasytioge

ot on, o FEPREbeerE et ABRRRS §5pot et o fRl Pl oprecdie

saf el ysand gt &dtéddelMfor use. The VACAMIBE W dl@seﬂtwlfeﬁfthé’lﬁ&dw isheRadtfte fTRYIS ng
wherefromit is reextended for subsequent 25 use. The

syringe is. armga@ompnaqs@egmem whichpemissiabiselutely safi resapping of theadedio ande end

the o HBeaICieeREREPE IS ettt eI tna b e G tof bt SRR of

the barrel  GaNBhI ffy [g a full dose48 rlﬁraahhﬁﬁsﬁwa%rore haBicting thehdediord 8t | Ttate
expul si on of undeS|rab e gases as is standard 30 practice when

preparing ccontaimmentofEven sguthmdienmaﬁ:lﬁmm@byaﬁtﬁlmonmo therhausingedfier r ed
20 each injection. -

In a preferred method the apparatus is triggered by a technician causing the
needle to be retracted directly from a patient by the apparatus and, in a continuing
motion, to be deposited into the housing. When desired, the needle is safely and sterilely
recapped while it resides within the housing wherefrom it is reextended for subsequent

25 use. _ . _ _ _
The syringe is characterized by an elongated barrel which is closed on one end
_and a hollow plunger assembly which comprises the needle housing and houses the
needle extension and retraction apparatus The closed end of the barrel comprises a
generally convex inner surface to facilitate expulsion of mxdesxrable gases as is standard

30 - practice when preparing contents of a syringe immédiately prior to use. In a preferred
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enmbodi nent, the closed end al so conprises a closable and seal abl e access
portsthrough whi ch the barrel may ge prefilled. The
pl unger conprises a seal which is dispose betmeen the exterior of the

Co porm ¢ 5 Smpiisnf hicdfoed i 450 KOs B iofible Bb ealiBR oo b0 0™

cont ai NMent  SRAkEh 18 bAP& Indy K prefilled. barrel and plunger. In a preferred

prefilled syringe enmbodi ment, ‘exit fromand entrance of fluid into
the space is bl oc ka‘dteu:}mgempmpnanssqombwhmnaebwosweb@wa@reﬂ&rmct@oaaq Hbgy

to the needle. referr el t having a -
nor mal | y- cl osé’t!}mger and intgyior, O B"?k ﬁ@dgag’}) @PQ‘H’ The

pat hway. gt i §nridduRtiod ﬁft@hﬁ&@'xﬂd[ﬁén bmmak ﬁbmlé)ﬂmd dbﬁtayxﬁn&ﬂ spmrbéebvwﬁetne t he

tube is stretched when the needle is extended for use.

needl e housi ndairel ahd piunger. dnapmfmdqmiﬂledysmge@mhogungm exitcfrom ahd 9ntrance
cylindrical shape havi open at _one.en ereth ugh, t he
medi cal need| @fﬁagis’a?‘gg ésplggcg(egbyav Ve MTW g’é‘P g;ﬂgway
apparatus is g} gaqatfe ke Oﬁgfeﬂ-édﬁﬁﬂﬁé @i%dl&ﬁbﬂ%ehﬂﬁn@&ﬁomaﬂy-close&nd

apart from an opposing en t he housing.” In this nmanner, the nedi cal
needl e whi ch it valve blocking flaw froml the spasointathe gathivaj hhssalmefntnduhat&l@ht

noval e 1 10 ot 1 [abis eppRGL AbARanE Bt sstehed phn 5 Heptle o ﬁ%eu‘%'eca'
neoxtendad T TR gefEhoRugl mm‘*ﬁ%ﬁﬁmﬁ%e‘”“%%‘%?@?%? Fhich

ext ended st at eshape mdlgmabpemmlétmnaembwhérythumgbmeaﬂmbatﬁbedle passef Tdnpreparell cal
needl e i s cocked, ready to be rel eased o th r eby retrgct hye rredl

needl e into t HBe sRnatatysfor yse e apRagHys is glon StRts by RVINg ! {2 one
dedi cated t t
whi ch- di sengad®d ?ﬁéﬁ?ﬂ%#&ﬁ%&%%%ﬁ@ e S T

nedi cal pgedl dshpsixtoseht dsa6disted withehd s dndussalstgmﬁdmpm from thectpposing endd.
housi ng portlon is preferably a deformabl e section of the housing which,
when 25 def mmmﬁmﬁ eedlieif affixedin & sable onglition glagive tq the housing,

preferred enb%%uﬁgé%% gtﬂng a%atch %latdr’]%&?gec?ms%éjaﬂp%mlﬁieiq tﬁé)%ﬁgﬁ’c%ﬁ the

dedi cat ed, I on o ousT ng
inadvertent | adtg@b, r el ease and subsequent prenmature retraction of the needle

from t he patient. Before use, at least a portiaon of
the needl e cover geW@%ﬂF?PMW@@QFM@WMam@dWMﬁéssgﬁbl)'@ﬁﬁ?“@ﬁdt he

or ovi de. 20 meactiD 0 SEGe REME A FERET AP 5 HE el 1 ecsby srmct sEPRRREY o

the. needle into the housing. A predetermined pomon of the housing is dedicated to
Y

commumcatmg a releasing action upon a trigger action which disengages the latch from
. the catch, thereby causing the medical needle to be retracted into the housing. The
dedicated housing portion is preferably a deformable section of the housing which, when
25 deformed, communicates with the releasible latch. - In a preferred embodiment, an easily
removed shield is used to cover the dedicated, communicating portion of the housing to
prevent inadvertent latch release and subsequent premature retraction of the needle from
the patient. ' |
Before use, at least a portion of the needle cover generally extends outwardly
30 from the one end of the housing. The needle cover and housing, in combination,

commonly provide a measure of protection for maintaining sharpness and sterility of the
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nmedi cal needle. Further, in a preferred enbodi nent, the cover provides a
handl e which is used in elongating the apparatus. Jn
addition to the nedical needle, the medPcal needl e assenbl y conprises a

secure . . attaghnent to the_nedical .needl e, the relgeasible | atgh which
's af 1 xed mefliel@eslie @,mawmgm%eém%ﬁ%meﬁm 5.4 pandle wehich

el ongat ed f.Qr , s 1se and a connecting . . hub which is
I nt egral wl?hsﬁ@e}\&e‘ggﬁefg&g?g%%n@%t and a hub which is used to affix the

needl e and att ackyiddftioh © the mediealmetdlé, itlismedieal geedid assenglsly omafudises a $vararedi cal

needl e assenbly is substantially di sﬁ?sed W thip the housi n? and
cover for tatiachment toshe medigal peedle, the relcagible;latch which is Oﬁ'{iﬁd 19 dksoneedis;seq,

the megdical_need| e i f i et FEdi subhsequent
o el ohgat i B Gt RuARHE Hopahiu 5 Slohgardl 7 e e ich peleal BEEE LirnoBiy? ° 0

needl e suppgiy whithGH integralnwith tieaicedle pftachnednt kidba hub which is @sed oomffitiige needl e
support catch is disposed to engage the latch and thereby securely

affix the rmeedlecangdtattachment ip linear motion epergl gtorage member. The medical nemdle | | near

Vacuum . ARt o SRR dispied it B8 buie ik I MR g o,
stores rior foSliseAOWhaD pRIPesl Xisals the edibilonealilSis bared! for G5 R0a mddivarer ,
er :

t he preferr%d storage ne o Is an el astic tube which not only
‘st or e30 pot eprocaduresubseguehido elongating the apparatisn as t he apparatus is

el ongat.ed, but so pr.ovi des, a.pathway far fluid ich i.s _passe ough |
Chan o2t e DLt oines afpterred sbstiBRne MR nsrdle st st & BB SRS M " U
regurgi tant dgﬁ.‘#. Bbel rt Atk ACdispdSed BRMb4ke the latch and thereby seclitefyf € r ed
mat eri al s:'f_lcl)gr t eﬁ@?astl%&%e are si-'ﬂacone r%%ger ancd rredi%rglygercade | at ex,
al t hough ot 4ffix thesheedie whencthe apparates/isielongated. Wi t hi n t he scope of the
invention. It sh

I d ) be-noted thai. the .el ast.i¢c tubing,l referably
inarest or unsﬁ%m%@og%wt%gm Eﬁmybe%g’aﬁm§t°?g'hlf§i(ﬁﬁws

transperted, %clﬁ&.g i69 cRarhbér dsthé's isCexfehibd of HBPcripdieht whichaksieed 25

_(stressed) when the apparatus 1s ongated for use. As the
“needl e nay Reactingasmelgy as dierapparetis isrelongated.aHowrver, the prefenpedostoragethentber | ui d

flow fromthe needl e be kept to an absol ute i ni num during retraction. Due,

at |east i nis an elastic ﬁb‘ﬁ?'t"{mﬁb“‘{t Y\étogy?mnﬁﬁ% Oor Jief qﬁm‘iﬁmﬁé ‘E‘? astic

tube is str s . - | ithd er nal
‘?&6{? @Bﬁg?ﬁéérgﬁﬁ X rovides a Pt W 1S phdsBis et?]é

vol ume whi chi=I's ger I ntern vol'une sane - 30 t ube

unst r et chedneddnéirig the niedical ploeeduat antd meansifof Veidingrregingitantfflow fiooma of t he
difference in dianmeter of the internal diameter of the unstretched tube and
t he exPer naretracting needle. - " | '

Preferred matenals for the elastic tube are silicone rubber and medical grade latex,
although other tubing materials may be used within the scope of the invention. It should

be noted that the elastic tubing is preferably ina rest or unstretched state while the
apparatus is being transported or stored prior to use;- The elastic tube is only stretched
25 (stressed) when the apparatus is elongated for use.

. As the needle may be directly retracted from a patient, it is preferred that fluid
flow from the needle be kept to an absolute minimum during retraction. Due, at least in
part, to tubing expansion about a hub when the elastic tube is stretched, most often an

*extended tube defines an internal volume which is larger than the internal volume same .
30 tube when unstretched. Generally that internal volume difference is a function of the
difference in diameter of the internal diameter of the -unstretched tube and the external
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di ameter of a hub which connects and secures one end of the elastic tube to
the appar at us. For this reason, i is preferred to utilize a hub
havi ng substantially the same external di aneter as the I.nt er nal

di aneter of 't &aw;
utilizing hubs %{\él ng such re&{ rf’&?&@ ki ngrersndo%ﬂxgﬁlaaﬁé @ Eég
regurgitant fFemthissreasdn, it ip pseferpddotovdtilize taltrabthabingi shbstaitially dhie Santnexternal

stretched state to constrlct into a rel axed state. It has been
found t hr oughdiasmster psthednternghdiamgter ofithe tube when upstretphedof t he t ubi ng when

stretched nust be | ess
than that of the tﬁ%ﬁg&a en un%é%l%ﬁu@s&a&gé}u&ﬂ&éﬁ@ nd(;d’ralengherrs guat% lflow

can 5  ogmbuntwTdegurgitdnio floonidistill possiblowhes tHe tibe Ratleased ffodi a Stetched
constricting the tubing have 10 been successfully tested.

A preferred t &8t teeonstrict inte arrlaxed st Jihasbegy been found;theough expesimentationdhag thes e d

eacts to par W Bikghink en stchlinbil B8l Ebbictided lo Eycipe et

the stret chedid jé9ethhR th of dfetubing wheh ainstédtchel o hssure4@at no regurgitattUlifv cai S

mechani sm er adi cates the causes of liquid regurgitation as the nedical
needle 15  oscur éndercuehiconditionshSeverab meghanisms for so constricting thequbing dhye use

of the aratus co e steps of elongating the apparatus
t her eby Posi ti S?ﬁﬁll‘&g%s@&w needl e relative to parts noved away fromthe

negdl e during A preRRRERHBE H&xs&icﬁﬁ@ﬂiehl&ﬂxsn‘?éoiﬂpﬂsék& Heli€al iSpdstEatat -
st Ing energy in a Ilnear energy storag nmber and cocking a
trigger for | dlmlas’tmlmbﬁseﬁls thetabs lagtrethbednﬁsdiehs:alpeap eaqts to) partiaily chokertheli cal

pationt, W%t 8 e e ol o S e peoss Bl it el 1,

the trigger; FhistechRfsm eradxcatesiﬂe'cﬂﬁs%&o qﬁ&k?ﬁféxt&ﬁox?as&héﬂhﬁc&ﬁ@éhlei n a
di recti.on transverse to the long axis of the need to retract the

needl e di5r ect ligrefracted intethedionsing. | nto an encl osed housing for safe- di sposal

Wi thin the apparatys. 25 i s not.ed { hat, ept .for needl es
whi ch are integral F’g'/ eensTRlete S qe@gpﬁiag{gtcpmnses € step e&g@ 'ﬁ"
el astic tube, yirdbylRkiioniag & medicaliceB rél&iv@?&'rarlsrin&reﬂ E%Bﬁfrbﬁ%e needle dunng

enbodi nent, the functions of providing a seal between the barrel and

pl unger, an apparatus elongatibnaffixing the acadiethereat] storing energydn e linéar ehergystorage

the normal | y-cl osed val ve, and t | astic tube be fgrned_ as, one
integral p a)r/t member an% cock:%g a trpgger for later réease, exposing the needle; performing a

20 medical procedure on a patient and, while the needle is still resident in the patient,
accessing a portion of the housing in commuhication with the trigger; actuating the
~— trigger by action of a single hand, in a direction transverse to the long axis of the needle,
to retract the needh;, directly from the patient into an enclosed housing for safe disposal

within the apparatus. _

25 . It is noted that, except for needles which are integrally connected to injection
molded parts and an elastic tube, all parts are injection molded. Inl a preferred
embodiment, the functions of providing a seal between the barrel and plungef, an
interface fo the convex inner surface of the barrel, the normally-closed valve and the

elastic tube be formed as one integral part.



- depressing the depressihle section - rel eases the latch fromthe
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Accordingly, it is a primary.object to provide a novel and inproved
" conbi nati on . conprising a madl caé syringe and extendabl e and y
self-retracting nedical needle - - ‘apparat us. It is a

chi ef object to ovi d .conbi nat i,on | ch [ ot e ' rity and
5 oteri ity ABpoited fuf St ol fbnbtabh RO e T
aut omat i calehipti FYa medical sytagé %Hse:&éhﬂaﬁl%eﬂidesélﬂfé&abﬂﬁg hedddal theadleer. use.

It is an |rrportan object to provide a syringe barrel as part of the
nmedi cal syappayafus. - which conpri-ses ‘an el ongat ed hollow cylindri cal

Bgnlon havi ng ?tfllﬁqefct? Ctlxg’ﬁﬁé:ﬂ?’g’rmmsﬁéjé’ age |nter|glré:altdo thg{ rrel

assenty y Wierifitf QFRithra8SpaH of the combAhieH Ll @e%daaa&ic@a&eﬁiaﬁéﬁg ﬁm&f ace
which interfaces with the syringe barrel to define a

cont ai nnentetsstthe nesdioinprthe housingafteruséie £1 ui d cont acting. surface of the

syringe barrel sitioni the barr relative to the
pl unger assenbl 9 15 41 roRo 'F’HE beg%pme@ﬁ rﬁf’ﬁ@s 5‘%@#

assenbl y al AohSid P HOIFW ﬁ‘ﬁcﬁ'ﬂ:ah brtioh hhv B&ﬁ%qif{g' ch is
sized to sl e W t h&s% tﬁgél?t cont act?ng, thg hol Iovdngy??lﬁi(?rl ca rtion
of the syr isodfacetinteriet to the barrel part. - - It ista key object to prow de t he

pl unger assenblihhav ng the elo ated 1o ortlon of

whi chld s dispos It%\Rr q Bunge| ”W*ﬁlydﬁ’n&f c?‘HBn cs an
Sy nge DalehiakioP Bl End) {,a;aed mﬁaﬂew&m b RittPthe SYtifild WikreP iy dei asegne@

which is 26 accessible to.a user, sald segnent er conprising a

depr essi bl dluicdritaiiment space in cooperation Wwith ittee fhrid thtacting)surfageoss the syrivigevi de a
- slidabl e seal dlsposed bet ween the_ barrel .and pl unger assenbly to
ai d i n contbarsl suebr that repesitipRing the: barel selative to the plunger assenphy jvarighthsp; ect

'E:gt gLo}lio(rjegoﬂh?gﬁﬁﬁgﬁ%&%a Qﬁhﬁgl nguﬂ%oseggﬁgﬁ&ﬁ gg‘sgﬁgﬁym%gure ﬂe | at ch

i n physsi calcyRder whichdssived watideowithing withdue coresvtiag sthbhellee cylindrical poftionhat

~catch. of the syringe barrgl; i s anot her fundamental object to provide the

ext endabl e and lf ‘1 g ql. I Si ng
an elastic tubeiF % vélbz%tteg die&heglugg %ﬁﬁmﬁgﬂﬁ%@;@lh@ﬂ%ar at us
I s ext endechimbed, dqmlmf Sfﬁhiaﬁ@ﬂﬁyosé@ witeslbgidhollows cglindeichlportion bEtHR0
medi cal needl e apparatus and the space and a retractive force whereby t he -

needl e is syringe barrel@nd eimertionnefvhink comprisesiag exteEior syrfasesegraent ayhieh is
20 accessible to a user, said segment further compnsmg a depressible section.

. It is another key obJect to provide a slidable seal disposed between the barrel and
- plunger assembly to aid in containing ﬂuld within thespace. - - \-) '
- It is an object to provide, disposed within the hollow cylinder of the plunger, a
catch for a latch, the catch being dispbsed to releasibly secure the latch in physical
25 communication with the depressxble section such that depressmg the depressible section -
| releases the latch from the catch.

It is another fundamental object to provide the extendable and self-retracting
medical needle apparatus cOmpﬁeing an elastic tube which when extended as the medical
needle apparatus is extended provides both 'a-'pa_i:hway fo'r.m,edical fluids between the

30 medical needle apparatus and the epace and a retractive force whereby the needle is
retracted when the latch is-freed-.fro.m the catch.




9 : It is still another f undament al obj ect t rQyi a
nmedi cal® n®¥Q@PH278%h whi ch affixes to a proxinal enc}’(tg}'{&?%hg?ast iC

tube, a releasible union which attaches to a menber used to extend
t he gedi cal needl e apparatus to a position at which the nedical
needle is used and a releasible latch for the catch, the Iatch being

rel easi bl e by depr i Sy r i bl i 00 ¥

being in a directi iﬁﬁtérlg‘n%“\?’é‘%%ef“‘ﬁ%ﬁ}eg%?|°oﬁ§ %ﬁg@ig?ta wiéticd %%ﬂgmﬁgmgf;
needl e and t hgffilsa8Sprokinidl@nt df he Elastib fube, « fleabiblcunion iwhiktpattadhe tood t he
position of the syringe barrel and plunger assenbly.

Further, it i snembepbsedde extendihemedicabnaedleapparptus ()2 pesition atavhish the megical

di sposed bet ween .t h ' j '

opencd by ext SRR FREeRgEE G 8y e Sarkh thelaRE bAENIBE0I) deprasing
cont ai neds Wi t hjdiddphisibRABRioN Hhi defrbding)beinpde aidirectivhdiansverstto the long axis o€ .

It is another object to provide a nornmally closed valve which is a s|it

val ve. the medical needie and thegsleasetofithe lévcb\fmeﬂwa cgich being jndepengdentof the
conprises the el enen of .the slit i valb e and el astic tube. 15

It is an i nporROsiEn ﬁ“?%ewwgn%ﬁ'ﬁﬁﬁe@ art which conprises the slit

val ve, the b, ii€ ist 4#P6bjedt do Provideds Gommilly. closed valve which is disposed an
obj ect to provide a barrel having an ' closable orifice through which the
space is fill dettweenithespace anditherfluid pathway anstiwhich is ¢peaed by extending thgeelastic

It is an_,object, to provide g.s er to.close the orifice after th ace
s i1 el sucrmbsuch v a iy is B Bareingd wuliain spet el RCssRiosf tsspafied iFc

appar at us. , It is an object to provide a nedical needle
securely affixuesg'tothe medi cal needl e hub. It is an
obj ect to provide dtismiother objeetdd pravide avidrmally cloged valve whichiisra slisyrlvei t ti ng
whereby a nedical needle is affixe af,tcir t he di cal, netgdlfa hub . i

ext ended. 25 It 1s an object;tq proyids4 single part | QEPRSTIR S n‘?)ﬂfimﬁ‘ﬁg' by
pulling the 'ﬁ?gn apparatus, the extendi ng neans bei ng
renovabl y af FF‘?(% tgr;?%gk-ﬁlebgi cal needl e hub. . It is an object
to provi d& an ext eniiswn icportantvdbjechta provide a smglegadi whick camprises e slit valve,
provides a sterile bharrier fo nmedi cal needl e during transport and

i mredi ately prﬂ‘SFlaﬁ%cmbeandSh‘{i‘?E s§8k er extendi ng the nedical needle

apparatus. It is an object to provide a barrel having an closable orifice through which the

space is filled with a medical fluid to produce a prefilled syringe.
It is an object to provide a stopper to close the orifice after the space is filled such
:’20 that fluid can only exit through the medical needle apparatus. |
_ It is an object to provide a medical needle securely affixed to the medical needle
~ hub. |
It is an object to a medical needle hub which comprises a luer-lock fitting |
whereby a medical needle is affixed after the medical needle hub is extended. '
25 It is an object to provide a means of extending by pulling the medical needle
apparatus, the extending means being removably affixed to the medical needle hub.
It is an object to provide an extending means which is also a needle cover which
 provides a sterile barrier for a medical needle during transport and immediately prior to
use after extending the medical needle apparatus.
T
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It is an object to provide guides internally disposed in the plunger which
perm t a needl e cover to be,saf?by_replaced over a retracted

medi cal needle without injury to a. . user or further contanination of

t he medi cal needke. . . AL .S an Lech.to Vi sej.zing

catch inside t hehp‘F ﬂ'ﬁ&%’?cttt%pfo&q? %“Aeé mtema@%ﬁ%*.:%s&ém %95’ E%F%jﬁh%lslé’ g*@ﬁét ed

- W th the nmedineadle 06@H tEbesiTaly Mplaced/dver 4 rebractBdlineaical needle withofeijfy &p@ar at us

is forced into the plunger sufficiently far to buckle the elastic tube.

It is an objussrtor further contamination ofthe madicahneedlee di sposed upon the pl unger by

whi ch t he, barrel..and plunger are.noved,one.relative to the. other by

A 'single hand. & 15 an°obiS to” pIVAE g Seipiie o RRich i cPiveet or J6SkR e

- conbi naf i oN o Biintetary A &s&éi%&@vi&“ﬂeh%dit:al-héeﬂlb’sﬂg{ah%% Whérihe rdiBcat Pace.
It is an object to provide on an end of the barrel - ‘distal fromthe nedical

needle  needleggparaosis feraed intethe plunger suificienthyi fahtad bucklsrtheglastic thbes

direction of the_nedical needl e, ppar at us havin central],

di sposed apex. Itlsw°€3mmmﬂ*#?aﬁﬁnsmﬁms -Bm"o‘ge gearﬂ%i{x“’f“%h

j uxtaposed Qe | ghdbiare mdved Jative to the Sthi SRRl to provide a

conpl ement ary sa}ullrer_baléﬁeﬂto the'rlnnteronnaelreg.u‘geic gce, tﬁéehﬂzpm Bb%%%npl ementary

surface ‘bei ng a [heistan@bjeptiotprovide,raspgrtoffi ¢hef dombingtiah ) medical iiduidstoted gnd

geonetry which perm"t.'i_hlc cile purging of gas fromthe space through the _

fluid lég;t hwéspnsported €Spaci ¢ is an object to provide a renpvabl'e shield

di sposed about t j | . Q’Q"%BH ﬁ)&ﬁ | rtent

depression by a ﬁg%%ﬁf@@?&?gﬁ?&???ﬁ’gry l-&& reﬁ%%%‘?gﬂn%g&?he \J

medi cal needpparatap ah ditemah mitface twhich isacoinivex jn therdireetiori of thermedical meedis

to the depressible section for easily triggering retraction of the nedical

needl e appafppasatus having a centrally disppged ape%\ot her primary object to provide a

- method for using ' ] : S Il nportant step
" of applying a -for@é%?’ﬁ{‘gger é\%{g‘gﬁgeﬁjefrgcie?gﬁg)&ﬁfﬁ%@&

we transvigyrse to thét ﬁ@nsotﬁéct-wprdvmﬁsedmplemdim stibface to the internal burface, the

object to provide a nmethod for rel easing the nedical needl e apparatus for

subsequent cemplgmensary swifacebeingot part of parts Jouming thefinid patway and forpung fon . of

he b | . [ Ve ; . o i bj _
Lo provi ae #arowhE et e ifsie S5 from i e foraugh he phd bl °°) P

the plunger using: & &ifebjest ©PrBVide Rmowhble shiekdisposed about the ldepressiblever y
i nportant object to provide a nethod for safely replacing a cover over
~a nedi cal neection cabistriiets tikasivexten idgpression by a wser gud dherefore preliminary

.20 retraction of the medical needle apparatus and yet is facilely removed to permit access
|  to the depressible section for eésily triggering retraction of the medical needle apparatus. -
It is another. primary object to prdvide a method for using a prefilled syringe -/
comprising an important step of applying a force to trigg_é,r needle retraction which is
transverse to the axis of the medical needle. ' .
25 - It is an object to provide a method for releasing the medical needle apparatus for
subsecuent retraction into a protective housihg‘independent of position of the barrel.
relative to the plunger. - ' '
| It is an object to provide a method for extending th_e medical needle apparatus
from the plunger.using aneedle cover as a puller. - - _
30 It is a very important object to provide a method for safely replacing a cover over
a medical needle without further contaminating the needle.




WO 97/ 27890

PCT/ US97/ Bs9727890 | | PCT/US97/01319
It i$ an object to provide a nethod for seizing a cover when forcefully and
deepty inserted into the plunger t;9 negate subsequent use of the

medi cal syringe. I s anot her key object to provide a

It
nmet hod whereby a e ” s P g@ﬁk ?&g% PRRED S
_conbi nation is af Pﬁgsg%4b§&§?%%*laﬁmg§§% CIRFPET R é_e;%rlrlggl caﬁé r%gl |l e
apparatus is ixéredddae the plunger to negate subsdquérst use\of the medicabisyrimgeal obj ect to
provi de a syringe and nedi cal needl e apparat us conmbi nati on, the

syringe being prefltis appthariksy obiect toamayide & method whereby.a,peedipless springg and
needl e assenb] i Pgﬁ] . '

being retr actg%?hggl &%dl%ﬁ:ﬁ or ?é@éﬁét{déf%gagi ! Pq‘?ﬁﬁ?ég{"%&gf%? ﬂ{rj&i_@e@i?%

It is angther ndedichipparatilis @hemied. t hat the conbination conprise at | east one
seal whi ch effectively contains a nedical solution in an effective
state prior to adnitisancths fugdamental objectde prowide 8 syringe gnd medical needle apparatus| ¢ j s

a very inportant, obj.ect,th . og_gﬁ'] t & H% | | Nt ion
nol ded parts 3%1“818? h Itge. g% q’%m% fed Iﬁ)&ité) ?’g‘nﬁg}‘% Q%?t%né@}{ge@t%\%gl
provide a mnuée”aféasgéﬂMyHah@a&eﬁdablemebmeﬁkdicﬂmeedleusemd@emFWW i's
conpatible with automatic assenbly equi pnent. t is an .
obj ect to profordefestdragenf the neediepfierussr y el enent which stores energy as
the apparatus is ext.end nd, whi ch provi des needl e. retracti force on
rel eas eai(gf t he ftis mﬁﬂ%?\“@%&éﬂﬁﬁﬁ&%ﬁw cbiitbination Icf’mpgseaaqaﬁaiﬁ?rﬁ’gsfeﬁ

Obgie.ct L0 Pr OVl cfeBBAR donBhifiHREiMN so1NichGH RA eff&Five Btate prior to adiiifilsiech
flord fl ow pat hway for w thdrawn bl ood. It is an object to

nul | i fy forcesfthetshlutionhe apparatus whi ch cause regurgitant flow

when the needle is_ r.etracted. . .These and, ot.her obj.ects and
features of the prddSAVED PRATINQLILF, thatthe %@F&?Pebfgmdew&b‘?ﬁfgﬁénﬁgéﬁ | ed
description t%%\‘ 'ag.{g.aggj,é{b%]ce t o acconpanyi ng dr aw ngs.

BRI EF DESCRI PTI THE" DRAW NGS Figure 1 is a perspective
of a con§i nati on 's¥is agignifivantabjiéct tt provide b manpfacuzing method for assembly of the
Figure 2 is a cross sfi(;tion of .a Jateral .el evation of the conbination seen:
in Fidgw:%wj_qc 1s compatible with automatic assembly equipment. -

It is an object to provide a force storing memory element which stores energy as

the apparatus is extended and which provides needle retracting force upon release of the
needle assembly. _
20 It is a meaningful object to provide a memory element which comprises an
enclosed fluid flow pathway for withdrawn blood.
It is an object to nullify forces within the apparatus which cause regurgitant flow
when the needle is retracted.
These and other objects and features of the present invention will be apparent
25 from the detailed description taken with reference to accompanying drawings.

Figure 1 is a perspective of a combination syringe and medical needle apparatus.
Figure 2 is a cross section of a lateral elevation of the combination seen in

"Figure 1.



12 Figure 3 is a cross section of a lateral elevation of.

t he conﬁf(hmm seen in Figure 1 but rotated 90[RGIUSHBINAY | ve to
that seen in Figure 2. . Figure 4 is a transverse Cross
section of an el astlc tube and slit valyue seen in cross - section ipn
Figures 2 and 3. - Figure s a transverse cross section of

the elastic tub and Lit valve see 4 'the el astic
t ube el ongat ed de ei’st $ ETQSF jSeeuen &ea Pateral elevation O(H{' ?ﬁ“gﬂ‘ﬂ BSFL W cross
section of g qoaﬁ@mﬁeagnofema@ﬂhﬁeeﬂm a.on as seen in

Figure 3, bufl with a barrel section extended outward from a pl unger
section. Figure 4 is ammsecrass sectionof@an slastictubeandsdit valveseen il cressevat i on
of the conbi natlo n tjéﬁ ‘i? orientation seen in Figure 2, but with the
medi cal nec¥f¥ “a‘ﬁg UL S &K tended to di spose the needie for use and
wi th asneedl e C%Eﬁrerﬁﬁoé’ﬁﬁlsverse cross section of theMd1&4C Gube aridSslR vaRke 86 in

el evatlon of the needl e cover renoved fromthe conbination : seen in

Figure 7. Figure 4 with the elastiEtuperclongated taopandbeslitamatvieon of a hub part of a
medi cal needl e us connectedfé.gq via.a.uer-Jock fitting to, a part

used as a pul | er ﬂlggre I8 &IOS ECHADA “a‘BﬁBPﬁ grientation as'seen in
Figure 9 i ¢ nt ed
O ger modh a3 B Vit o BB B0 oflal 5l oA

syri nge/ nedi ving a filler.
orifice di sposedrigerehthasrbss| deetiom of 2| letefadrelevation of thmeombmpmmmﬂle

prefilling the syringe W|th rredl ure 10 is a
hori szl'; al | gricgtation sesh 18 g@ﬁ?&?\ M%@@géﬁ'@ﬁ agpargq;ge:ggndeg to %:s:])ose I
syringe/ ne seen in Figure 9 w a plug

pl aced in ﬁh&ﬁéﬂgﬁ?ﬁ?w %?‘é 9831)&'%&% - Figure 11 is an \J

expl oded 'vi ew ofFigine 7adsh lmhllew%ﬁ@ﬁofﬂlm&db%ﬁr terndvell fiom tie tétabination
assenbly step of attaching a nedical needle to a hub conpl et ed.
Fi gure 12 iseeminckigyee Gection of a lateral elevation simlar to the

conbi nati on see shield
" located above anq:dggrf l@cfgsgée%&%&h&%&n\gfg?%e%ﬁ‘%H&gms%g’g%ﬁgﬁcéggec | on of
i the plsingerviaedidrdock fitting to a part used as afpuller 1 ekfeAd itle medical apedie apparatus.aken

~along lines 12A-12A in Figure 12. Figure 13 is a cross
“section of the |Figated isaisegmentof agrosssestion of 2 veytically orentad syrigge/medical

rotated to I?Jezll' % pfaar}gtug conqugﬁo% ﬁah}glgpa ﬁi?e‘i‘%hﬁi@ﬁfsb@é%d beneath a filler nozzle for
the purpose of prefilling the syringe with a medical fluid. -

Figure 10 is a horizontally oriented segment of a cross section .of the
20 synnge/medlcal needle apparatus combination seen in Figure 9 wuh a plug placed in the
filler orifice. S
Figure 11 is an exploded view of the combination seen in Figure 1 with only the
assembly step of attaching a medical needle to a hub completed. | . .
Figure 12 is a cross section of a lateral élevatiohj similar to the combination seen
25 in Figure 2, but with a plug disposed upon a shield located above and protecting a
depressible, distortable section of the plunger section.
Figure 12A is a cross section taken along lines 1‘2A~12A in Figure 12.
Figure 13 is a cross section of the lateral elevation of Figure 12 with the shield .

rotated to affix the plug into the plunger section.
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Figure 14 is a cross section of a ventral portion of a conbination, simlar
to the conbi nation seen in Figure s, showi ng |atches and catches
used to limt use of the conmbi nation by forcing the needl e cover

deeply into the plyg r]ﬁtﬂ?ﬁtctoss section of a ventral ggﬁxQHBPaéénbﬁaﬁmP@ﬁ@Pf% nee of

an elastic tube wt | gal nmenber wrapped about
Figure 16 is combinatiorsseeh |1m|i-‘1g)ire il hshosv¥ing latches ahé catcheseded tallinme ukeof theen i n

Fi gure 15. I g I S sp I ve of the elastic tube of
Fi gure 15 str@i’%@#ﬁ%f‘%ff’m‘ pgeﬂecoverdfep{yn@mg?p Hnger RAftongat ed to cl ose
tightly about the glast g@& AEEY

geonetry. figﬁfe 1'59# e@g‘ﬂf@ﬂ%ﬁ%ﬁc&@@e sec P%)ln g?%ée}‘gf%ﬁst [ cg't' ube
of Figurg 17. the tube. - DETAI LED DESCRI PTI ON OF THE | LLUSTRATED

EMBODI MENTS this description, unless. a, si)em fic object is.
referenced, the teFighpy Eé(il%lcf‘?% section of thg elastic fube and; helical membeg seem: inot o

devi ce nor nal E%}Hc fsest to the patient when it is being 15 used. In like
manner, the t “%tstal refers to the other (away fromthe patient) end.

Reference i s now NRigarel 17 i§ & j oTtiiY elastit tubs of Righfé 15stretchiet £1d tHe Hefical
wherein |ike nuneral s are used to desi glnate | i ke parts throughout.
In some casesmepiber glsmglpng@e@torﬁlq)qgrughﬂy about thepplastig duberta dlistors thertaberfiema
earlier ﬁlted arg enurrerated with prime nunerals of the earlier

cited pa{ metry. Reference is now nmade to Figure 1 wherein an
empodi ment accordi g 18 3@ cross sectioniof #R¥ldslO nibe o FigdiTat i on
syringe/ nedi cal needl e apparatus 10 is seen. As seen in Figure 1,

conbi nati on 10. conprlses a syrlnge barrel 20 and a plunger part. 30.
I ;

Barrel 20 comprisgs.a

end 50
which is transver = 60 at

distal end 50 25 jp ﬂﬁ@&esanﬁtﬁﬁu?ﬁmbésya &p%bﬂﬁrowe%@isl&fé?éncé&”th@iéﬂneprbﬁﬁm he
curvature of nmenber 40 to permt barrel 20 to be facilely gripped
and noved r el asddie indicagethe stenmﬁmdmelmmdly closesep the patient wbﬂ:rmmhmngan

t t 64 f t 30 t
30 a1 so o sels' I 1 Penpebithf R disnbilts ribe ot Gy o ghe parie 850, P
o {1 - i {OURelauRli0 Gokkdbote Wi Bthodihento l1aHkin Fgirdt 111 PWhURiks om

menber 70 30 IS a securely affi xed appendage 72 which 1s disposed to be
i n near proxi mungralsan used to designate like parts throughout. In some cases, parts having similar

* form and function to parts earlier cited are enumerated with prime numerais of the earlier
cited parts.
20 Reference is now made to Figure 1 wherein an embodiment according to the
invention of a combination syringé/medical needle apparatus-10 is seen. As seen in
Figure 1, combination 10 comprises a syringe barrel 20 and a plunger part 30.
Barrel 20 comprises a hollow elongated tube member 40 and a distal end 50
which is transversely disposed to member 40. Preferably, a section 60 at distal end 50
25 has a generally larger radius of curvature than the curvature of member 40 to permit
barrel 20 to be facilely gripped and moved relative to part 30. Proximally, an end 62
provides an entry and exit orifice 64 for plunger part 30.
Plunger part 30 also comprises a hollow elongated tube member 70 which is sized
‘to fit-without-touching-inside member 40. Extending radially outward from member 70
30 is a securely affixed appendage 72 which is disposed to be in near proximity, but not to



=t

“exteriorly accesRefmngto Figyn2, medical neeg

14 . ‘touch end 62. Preferably, appendage 72 corrprl ses_a proxi mal face

74 whi cWO%2¢¥eral |y | arge enough to be gripped PEEUSOHOB b and an ‘

i ndex finger for use in single handed syringe mani pul ation.
Extendi ng distally from appendage 72 ang juxtaposed menber 40 are a pair of
5 opposi ng nenbers 75 and 76 which end abruptly in outwardly distending

depenaent RSt PSS il eBatag 7} comprdf A e TRRARSIn b0, 10 2" ©

facil e singipe Badidd do'éé’ pripyed withd ford figefshd aBisidex finger for asdjin SinglMafidedr € Wel |
known in the art of syringe design. Qutward extension of handl es 78
and 80 shomngﬁallmlplliaélpént to provide diigitary control using index and

e 0w 1 R Eine gl S appenalgecrs 4R ntaotl ARTORPS il JgF 7 1ot o0
attached. Ul@oﬂﬁg RIIELERTS B 76 mdichénd Bhiptld i8S duiwardly Festéfidsh hahd!t!%t‘ml I

hereafter. se cone 82 conprises an axially disposed orifice 86 through.

which - a  and 80 mmc@aelya@arl@ngﬂsoﬁnemb«:rs 35 aocb@ meigpcndeewwmhalenedw cal
needl e appa 00,, an exa f | seen | n ion in
i gur o 5" of battel 2'anit oS e tp B e il sinbl EpBaeyEeyPey mamoielon S o
100 is see r t gt eSighNab % oggonent
110, a hubmdﬁl%nﬂgﬁlg{pldi(é)q‘a%dﬂgbﬁg uIloﬂ‘lv;3 r?gd?fciﬁglg d nee%amo mW%ldI%;
conponent  TiafAdikn Y8 el Stshoulddbeaufficicntio podvidedigitay conteat vsing intlex and middle

presently p atreferred t hat conponent 110 conprise integrally formed and
at t achd” pdingerszo whi ch functionally performas a seal 150,:a normally

cl osed val ve 16 ?['Jﬁgﬁ?&']% fhisto face
of a posterior pOI‘tIOﬂpg) arre Z%rngﬁ%}e%%%lfoglgﬁc tuéggm%h’(&@%ﬁé i tw

enbodi nent whicka shield841s attadhdt], . ]ﬂnlpumoﬂdﬁdixdlfanmon bf shield B4 is.disclosed in detml As
is comon-with standard co orary dISp sgbl e syri
conpri ses dieTeasts 584‘011?:%%15%" ?ﬁeg @%a%ethmﬂr@ P’§ a ..

unf avor abl e eal

g conducive tﬂ%éreapgg\?%%ﬁlepf% %@é&m&ih{eﬁ ébdlé“%&a?&ﬂ?%o% but

omrre

¢ In this cassxampld 6fwhithis seemimerosil sectiomia Figh#®2whi ch physi cal Iy and

asepti cal | rotects need| e 140Q. A por 192 of cover 190 is
: Y i Iqqppgtgtug 00 is seen to compr?se a pliant

and stretchable elastic component 110, a hub element 120 and a hollow medical
 needle 140. While component 110 may be made as a number of separate parts, it is
presently preferred that component 110 comprise integrally formed and attached parts
20 which functionally perform as a seal 150, a normally closed valve 160, an interfacing -
' surface 170 to-a ventral surface of a posterior portion of barrel 20 and an elastic tube 180,
" In the embodiment of Figures 1 and 2, valve 160 is a'slit vaive.
As is common with standard contemporary disposable syringes, member 40
comprise§ an- opening 64, comprising a frustoconical shapé which is conducive to
25 passage 'of seal 150 in a direction into member 40, but unfavorable to release of seal 150
from member 40. | _ S S _
~In this case, puller 90 is a needle cover 190 which physically and asceptically
protects needle 140. A portion 192 of cover 190 is exteriorly accessible through

orifice 86. -
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15 - In Figure 3, device 10 is seen in cross_section rotated

90[ err s WOWI2789¢ | ong axi s of ' needl e 140. Thi s'rB?HpFﬂf?lﬁ‘Pves
visibility to opposing menbers 75 and 76. The rotation al so gives
visipility to a planar face 194 of slit lve 160. ' Referring

now to Figures 2 and 3 in conbination, hub elenent 120 is seen to 5

Cde S o parEbaR P e o i Bl el R abod R RAT P

support 204 apddidQ80. This rotationSgiveSisibile tb eppdsinganahierg75ind 76)eThesutatione 210
of holl ow el ongat ed tube nenber 7 therelb6\6 providing stability and

e 0
support for haléo givemisibility & aplanardaneci¥ of slityalve apparatus 100. On a

proxi mal end 212, el enent 120 Ii-S£Ss g Sy Ank

t hr eaded) connect'oﬁ%gf’bqwk é@gﬁgg%ufﬁrcgﬁ%bré@t@ﬁbﬁ@tgﬁéﬁx}}glgpjlggeegtﬁ)l er
90. On asdi St@mprise a supepiof vﬁﬂé,pahuioo?'aﬁniﬁiﬁioi%ngmri@e&m&at ofsidepi ng
hub menber 220 flor attachnment to elastic tube 180. Wiile it may be
necessary f orsuppouts 204 andi206s Eacewingpari:200japd 202 andeach side suppart 24 and@060 use

dhesi fy h hub., nenber 2 h
been achi evecSHBHUCRLINe Adie B AP Bepesar s SEnBi R TR 20 i
\A”Eg?glf nzgo- 1ihereby %rgvidmgnst%ﬂigr GRS Supgort QY BRF Slehienf 1907208 rRedifal aRddie -
pparatus”a met'hods for ext endi ng nedi cal needl e

appar at us 100apparamso100. tOna prvximal ensb212: habi elementi1 2heoneptise a releasible (e.gise

d wh b I 60 | dt )t T, f fluidt h ;
ceen 110 Breaded) comaesior S8 1 o st o0 leapfls afpshnsis polt B0 R aHuALS
gg@éc al  need| gnilA@ ﬁ@&%lfxﬁ Bt 120 comprise8 b bibe REPping hiib _Bneﬁ{b%g%m fot Zﬁacghﬁnt to

tended di sposing needl'e 140 in positionfor use in a __nedi cal
procedur e. Neellbtic mby ¢80.1 Whilsyit miay bl necessacy forrsome Imaterialsmsst i fabbicationsof

Srretehod ne bs 18010 s an AR o ptpcrasgt (b RIbet o2 Sdetiete arageoL RS oy
j : f [ I
Lo ret urn neegls oy Yighgal) deching mbe 10ANEE  Slgth) BB midiger 1001 c

procedure. tret tube 1 hot “only provides a
fl ow pat#s for fl ui Refereneais fowamadito Figuresesiedland 7 ihemirdapparatussand etathosisifor

force for apparatus 100, but al so ope normal ly cJ osed ... . .. val 160.
As seen in Fi §¥ending megical e@&ﬁﬂ?&@@“lﬂ% ‘zizﬂzea?ﬁﬁ“ezwmse?ﬁeéﬁef
integral ly at{gached, ' : éggﬂ i it?&‘@@ngoﬁl T
depends -upon L ﬁ%ﬁ@g%l‘ééé%oq‘/@? e H%as-a%fg‘h{d]lﬁg&ng?g}ddo tu egﬁége%gd  ength
and t hi ckness Figuré Membdicsi rieddle @ppatatus 100, in thipeease with hedieal héetlle 140 sscutelyal ve
160. Such thickness can be determ ned w thout _undue 30 experiment ation.

As seen in Fi gtiached to dub elegenhl20, insxtended dispesingesdler]40dn ppstien fagpse in a
o et afn0: el octide. 1Rboife & 160 B whillP BRIcAF ndefoRpplrifus i F

t her eby “Openi
extended and thereafter removed is seen in Figure 7A. Elastic tube 180 is stretched as

~ apparatus 100 is extended to store retraction energy to return needle 140 to protective
cover at the end of the medical procedure. |
The stretching of tube 180 not only provides a flow path for fluid to and from
25 needle 140 and stores retractive force for apparatus 100, but also opens normally closed
| valve 160. As seen in Figure 4, tube 180 comprises linkages 222 and 224 which are
integrally attached to slit valve 160. Thickness of linkages 220 and 224 depends upon
the size of the inside diameter of tube 140 and length and thickness of the face 194 (and
opposing face 194") of slit valve 160. Such thickness can be determined without undue
30 experimentation. As seen in Figure 5, stretching tube 180 decreases the diameter of

tube 180 and distorts slit valve 160 to part opposing faces 194 and 194', thereby opening
-

This Sheet Has Been

LTI



WD 97/ 27890 ' -

PCT/ US9 W0 252789 ' ' ' PCT’US97/013126 2
val ve 160. While there -are other devices and net hods for acconplishing
opening a normal |y cl osed val ve,as tube 180 is stretched, this .
particul ar enbodinent is preferred because the vaI ve 160 and tube
180 are nmde ,as

desirabl e t SALE 180, '@%Hﬁ&%ﬁﬁ&%@%ﬁ%@&%?ﬂ Recoiipliing Spettie 20
procedur e r abieilyldiesRd VaNE adnibe a8 & setdni® Ed pasicalaP EAUESiRicH ReFefereeNt

of a syringe. For thi s purpose, rather than. providing a needl e cover 190, a
pul I er 190 becausetheVhMllﬁ@andebl&Q)mmssaBmaMt such as that seen as
an exanple in Figure 8 can |

oot PE 100 | cObRmE oS iy b desirbie 56 seibetis medhn seelle dcimine by o
medi cals ”eeﬁhﬁuaﬂ%ﬁb%&%ﬂﬁﬂﬂaﬁﬁ%éﬁéﬁﬁJ&ibeﬁhﬁﬁ&ﬁ&d@t%ﬁnm@ﬁ%leﬁ?dn@r 10

difference 1s in the hub el enments and particularly in the connection to

. pul l ers usedfa Byrmgee For this purposes eather thanepreviding ameetlectoveii 120; e pdllepl er

Ee

190" conpri le |uer-1ock fit 2 ub e ene t 120
conpri ses aﬁé‘ﬂﬁﬁPéﬁﬁ'g%PB?rﬁmﬁﬁw }sye Eﬁﬂﬁﬁepﬁ@a?f’?mﬁﬁt‘%g . use
of | uer f'théaagwo%mméiﬁameﬂn%mehbﬁﬁmsmc ﬁpﬁéxﬂéﬁ ¥leﬁﬁﬁm’ﬂ)yls'1ﬂ5@ hub
el enent 120° as providing a cohpatl e connect or

affixing a rathérdhin medadﬂeneedle lappardtts 100 aidoassociatédhub element rm)dl'ﬁwlmageedl e

10 cariObe uduteranse iin AG ok clemeRs aPUPETRNAYEin e corpeegion fg pules used. The ° °°
syringe. lfc&?ﬁ?ﬁﬁéﬁ%&iﬁmﬂtm eﬁu@f@o@:ﬁ@fﬁggfm& EiodiHii ng?ﬁrough’\a

need to provi access I ng syringe o er tha

medi cal needhcehuboél&ﬁentlmwtcbmpnmae:omplmsmary male luemlogk ﬁmngazazeenbté thapr ovi de
a nornmally closed valve, such as valve 160. In either case, barrel

20 and i nt eP$eRf] vgfmaswqemnmmew&oeleﬁqmpathwawobubemfem

.. Tedi cal - or ell_as BhoRAdiAg Saéon{daﬂbg {o 'a%ﬁé‘:gn% t r*n%&xcLPnéHdlea{J b 2.

medi cal procegﬁ necessary,

pref eriised t bRineRf1202hftétnadical ndecﬁ@appamrsl 1:00' has been extencbd fer k) y
frustoconical inner surface 242 and that interfacing surface 170,

" juxtaposing enenaunedevsqsrlr(he@ tzezms Wé\ﬁétha" %éﬁpﬂeﬁmaswosnmﬂlled

e

i, thehe i i 8P Yot il

ce 554% I'S OI’ ne I huous,

i ntegral el gggess fof fl ﬁxeas?nﬁgmhérﬂiﬁlﬂnﬁﬁglﬁdm%calneedle Also,mtluscasa'(ihéwgﬁent
filling space 240 with a nedical fluid, such as I|qU|d 244 in Figure 9,

S—-.

~an orifice my;hemnmdtomme@snmﬂyel@@mh@ew ia§ valvg 1685 In eithar case, A

er 1 By e 20 ptrerglsoflnf {conihe S UHAG o ok od i BediEif*

nozzl e, suclbuﬁ&gxea:mwréﬁ@sexﬂn&pﬁwe&aﬁer&ﬁeaba edure. - di sposed

"~ agai nst end 50 and orifice 246. Wile surface 170 is in contact with \J

Though not absolutely necessary, it is preferred that barrel 20 at end 50 comprise
a generally frustoconical inner surface 242 and that interfacing surface 170, juxtaposing
inner surface 242, have a éomplementary shape to facilitate expulsion of gas from
25 space 240. In the case of the simple syringe application, surface 242 is formed as a
continuous, integral element formed as a part of barrel 20. |
To augment filling space 240 with a medical fluid, such as liquid 244 in Figure 9,
- an orifice 1s provided, such as orifice 246 seen in Figures 9-and 10. A prefefred method
- for pre-filling device 10.is to orient device 10 verticdl_y. with the proximal portion
30 downwardly disposed. A piiant nozzle, such as nozzle 250 in Figure 9, is sealably
 disposed against end 50 and orifice 246. While surface 170 is in contact with




surface 242, a _connection to a vacuumis made through nozzl

evacuate 8’:%’7% space 240. Thereafter, a connec?f:%ﬂ‘?%ggm%e' wth
a vessel containing the liquid to be stored in device 10 through a
| ow ¥ esistance pathway via nozzle 250 andjpl unger part 30 I's noved
downward to draw liquid 244 into space 240. Note that, other than access 5
t hrough orifi REhfcti héte | &

until val ve 1%{8&%@"'2'ii &lﬂ%gd %l sgs not %E@ﬁ%ﬂl&%&g%&?&g@can be
provi ded, sucspass 249. Eheneaﬂmph connection ismidei witls a 288elodtaitifig thediqnidctocet
evapor ati ve escape of i quid. Once space 240 IF fill ed Wt h

a predet er m ngeredin th\'"ﬂ&h @ low resistancs R?&“’(”é’l}ﬁﬁmme 250 an B “EB'E&? seen

in Figure 10). o] ﬁg f4uint Fég one
10 who is skriﬁ?%%gﬂ? n e ar o'ilhlgl Izlafi%tgaﬁ%es%gf p%te %l cal VI al's 'woul d
under st agd, t thirdugh orifice 246(ehdre ik 0 estapel pattpfor tiquiddoim devices] (ouitil valve 160 istany
nmet hods avai | abl e in the art, Qher such net hods nay be used wi thin

the scope of ©PANgdi nddse: nefa thy %amnya@{nsﬁab%&mmewe% such’as by luerdogk

ready device | Wth the
excepti on, %ﬁgﬁg?# ﬁ; @og{ﬁg%{{tg%ﬁ%%g %e&fbl@m éxt ensi on and 15
retraction, deVl ceQhte smam&mlbdwﬂh@%r@&teﬂnﬁk&ﬁﬂﬁmé ofigliid 244, 2)phug\@ticH S
used, requiring but a m ni mum of tralnlng Ceneral |y, puller 90 is

drawn out war daSplung@ spay i Figare t103i usesl to seal orifi &rom fartherdigui 4| As one

appar at 100 for e. een arti uI n._Fi

APPAT oL 4D 1 0°pRh if $ingh 38 e of TR o SrBBE ST i bt i

coppr i ses a vwr{eehod of filling BAd & isVdHl¢ | Bn@éff-' ﬁ&i&smembwmnmw thel a?) Other
surtace 210. Preferabl y Wwng part 200 is slightly conpressed inside

pI unger part S@htmethardsanay be usediwitbindh Qﬂwpmfdhlp msmnnetoa@faiymd effectively fill
surface 210. conprises a distal blunt end 270

0
speci al forneﬂ“qwg?/‘f‘ffel%fmusegijp ?ﬂléa SHP&nt act . Wien nedi cal needl e
apparatus 100 (or 3f3h ine SkcEtioi) of HedRandedR Apparatus 100PAnd IR exEndith ﬁnd
positi on where nedi cal needl'e 140 IS made rea y for use, end 270 is
br ought 1i5nt o ettactiom devicant (Gbis generdlly usedasc standardimeziial symngmselsetk mgliing bmo
protrusion 280 | acts as.a catch

. r._en
shoul d be not @dMipHaYm of trgiping. Bl Polb%‘f‘f‘w&@“’i"\'ﬁ'iéﬁf%’t%l}“g&deﬁm#hé‘? to
rotrusion 28 Eda[-i,% |
guffi ciently gﬁﬁ%?ﬁwﬂ%l Eﬁgﬁfﬂa@?s’gw? epressgg | ntﬂgﬁﬁnggaggr}i“%u{f wth
forces consi s(lantalsoiin Rigtfs2e3.%, 1Y, l&dnd;ﬁphub’iﬂbmentlm (mdﬂﬁﬁtheodmyd&eawdng By
such depression wing part 200 end 270 (acting as a l|atch)

rel eased frompPpatta0P wdnchexsends outwasd tqwardms? agg %lr%cPrPf?r@Jat WingRart 200ds 180

aut omat i Al 1Y giontly compressed inside plunger part 30 to retain a moderate outward pressure against

surface 210.

| Wing part 200 comprises a distal blunt end 270 special formed to provide a

latching contact. When medical needle apparatus 100 (or 100') is drawn outward from

plunger 30 to a position where medical needle 140 is made ready for use, end 270 is
25 broixght into latching contact with a protrusion 280.on inner surface 210, protrusion 280

‘acts as a catch for end 270.

- It should be noted that in an area of plunger part 30 immediately proximal to
protrusion 280 is a thinned depressible section 290. Section 290 is sufficiently thinned
to be facilely depressed in a manner and with forces consistent with depressing a key on

30 a membrane keyboard. By such depression wing part 200 end 270 (acting as a latch) is
released from protrusion 280 (a catch). Energy stored in extended tube 180 automatically
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‘causes retraction of nedical needl e apparatus 100 (or 100') to wi thdraw
medi cal needl e 140 inside hol | owetube member 70. Such a retracted |
needle 140 is seen in. - Figures 1Z and 13. Danger ous

needl esti ck probl e rel ove al . | e ve b5
resulted i ﬁa‘?{ﬂsggtr%% Hg ‘ﬁﬁﬁg‘%ﬁa&gﬁﬁ W@é%gﬁ\ﬁagﬁdf)gﬁ& wgf(frgw %S@g%lal :
needl es unlgsfle 140 insidé REROW! tUBOARIMbEOTS., Suck Geltidted ne&iie. 1aolci§1séesﬁcmverl ng
safe, both for the care giver and - the patient. However, there are

o many reasorfgues12 andblil d be desi rabl e to . recover- a . rredl cal needl e

Goubl e, use of o DiRoHs ek sropleritrelaedis ol e bE R R a e B b .
needl & at sletfe@m]ﬂles bein! Mdeaﬁdeﬂ“ﬂ)ﬂcs&waﬁhltﬁﬁ&ecaaelnﬁgrﬁe&ieﬂrﬂeeale@uﬁlhésl ed

syringe for Ivery to he patient. and delivering nedication from
the sane sypedigeonditivheorsaipment make Sﬁoblrbmmm;g safe, hotiefon the care giver and
conpri sing |ncrenen %Pove cases,

el medi ool mrenné- v, Bt we sy asesons pis if Wous by desirable &0 REpwr 2 o
Subsequent sgen FALAN A crbebibd el IBbeofhe esreheremmm i act ed

into 15 a sa ou5|ng, such as 1I-nto pl unger 30
i medi at el )doﬁfafeﬁiﬁe ofis medivel meedle to pre-fill a syringeahtoughitheemedigal heedie aﬂvasrpat i ent,

as i s possible with this novel [ nventlo For. _ saf et a
medi ct) nedametesiom|the patieghpnd ﬂ'&ﬁh éq{au B]Y%@lthf'

di at el heat '
par ng. an LRGN %ﬁﬁf’%’é e gomg sy 0 e ARG ?%E‘@*v%r ed by

the foll owd@g,ﬂy%qhmmmﬁqﬁ usi-ng .device -10. Note in Figure 12 that
nmedi cal needl e 140 and hub el enent 120 are retracted to retur needl e 140

to a safely each:ofshe showe casesiithe medicalgeedieshopld bejregavered smthe dptsrig ed

.. tube menber. .70 f 3
" G Sposen. it AP e B R bl )
¢: hub ejgnenty shfdhousingOsudh bé intc*Be heliwv 3PFlunge 30 imknediatily after 620k uitfand, in and

206 are constrained from axial ‘di splacement by ribs 292, 294 296 and 298.
'-"Note t hat “viactgdireetly f2o0 thespasisnt; @5 is poseibleywith Wids nayel wventag Formagimym 202

support zoesati?%r%%ﬁﬂg@g 23&1@ shol @nge“%@r.&?ét err#(gi?atéﬁa?ﬁé}ggﬁa s% Apf side

di spl acerreqhﬁné}ﬁatépymthmeﬁ% and 298 are -di sposed to
~centrall y constrain, but al'low |inear displacenent of hub el epent 120 and
To provrde for- safely banng and recovermg the needle, a retracted needle is

20 rec':overed by the followmg inventive method using devrce 10. Note in Figure 12 that -
-medical needle 140 and hub element 120 are retracted to return needle 140 to a safely
sheathed condition. As seen in Flgure 124, elongated tube member 70 of plunger 30
comprises a plurality of inwardly _drsposed ribs 292, 294, 296 and 298. Outwardly
extending parts ‘of hub element 120, : wmg parts 200 and 202 and side supports 204
25 and 206 are constrained ﬁ'om axral displacement by ribs 292 294, 296 and 298. |
| Note that wing part 200 is constrained by ribs 292 and 298, wing part 202 by
ribs 294 and 296, side support 204 by ribs 298 and 296 and side support 206 by nbs 292
and 294. Note further that inward displacements of ribs 292 294, 296 and 298 are
disposed to centrally constrain, but allow linear displacement of hub element 120 and

30 needie cover 190. Further, wing parts 202 and 204 and side supports 204 and 206




30 - needl e cover 190. Further, wing parts 202 and 204 and si de . ltdpports
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conmbine to restrain needle 140 in substaqt)i al coaxial direction relative to
the long axis of tube nenber 70. When needl e 140,

wi ng parts 202 and 20 ad_si.de, . . .
constrai ned, W@d?%%crgﬁgﬁ%@%?an: 'igg%%%gﬁg&ggﬁpgﬁ%ggﬁﬁg y t?eﬁ-lel 1r(l)s ra}tu gd
t hrough ori fi gusdmernber 70.7 Ot at ed to reengage connector 216 and thereby be

repositioned for reextendi ng needl e 140 for subsequent use. Note
that both necessar Whemneidie 18swingpars 2@ gnd304 aad sidespprarts 204 and 206 ge$fer i ng

needl e 140 with need] e ver r - t. | S |y
sheat hed whi |‘§’“P‘ﬁ*’é“$e8%"@ r@ﬁajlggfg'f g %ﬁeﬁx %‘?‘r?g&%‘ﬁei ,’e"s‘%%{)‘ﬁ‘g,&‘g‘}:‘%&e"r ﬁigg&i S
bi ased agay rotated to kéehpage@Bhniteior 216 dhdiheelycbekddsitioned foi fekteiding héedley140f
needl e 140 during the recovery 10 process. cour se,

O
parts of needfos subsequentase.niNae thagbolb pecersary: sondiliansfor safslycands effeptively
when cover 190 is renov fter., extendin ed| 40, S | to
remain recﬁ%%t%ﬁ‘?ﬁﬁaﬁgdwmi ‘ﬁf’: 8%7? @(ﬁ}? Z“e%eag‘oggg ‘&ﬁg‘%‘é‘ggié g{}gf} As
one who is skiylchtfddivhifeiRe recovering a8f fs pefforasdcini)\@cHRE ¢bverd90es biaved dway
under stands, there are procedures currently known in 15 the art for

handl i ng and front eantaat grvithenesdied14{:tedprotect sterilityi of negdle 140y duringt the gecovery
As is well known in the art of using and di sposing of nedical needles, it

is ofterdd Pmce‘ﬁgsi rable to renove the option of further use of a nedical
negdl e after a medipggburse, parts of neEME Eslief B90 Wi iRy 86186l in dodtdchWRE nésBREMONNEr €
needl es are added to a syringe prior to retraction, a needle cover

190 or pul | er whef 'coeark96tis bemovedafice cxtentding needir b4 (% maust be designetito remaimt
case, the needle is . safely.retai ..and cannqt be reysed. we . n the
case of a uncontamypat %‘?Vghg@j%?mﬂ@&“gs?m §§ OBt ?Eg &%‘?ﬁégﬁﬂ&ée
anot her el eme mrf%{d S 1 tafids?Hefer® pfoRbdREScurfehtly RHGWn i
Thr ee differe%oe oHPgrgnts V\%&grvlve}:gr?dgg uséd for gestroyi ng su sequem
oper abi |15t y othethrtfor harkdling land grotexting ezmdwved maédlecovers insuch citquarstanoes. i s dr awn
to Figure 14, in 25 . ich on afts negessary tp describe a.way,of
per manent |y | ocki ndSa® ‘B’FR/’é‘rM °§usmgan8%}sﬂ?%‘¥ﬂﬁfg‘9“ﬁ@ﬁﬂ§?‘ﬁ%“d?§ en.
As seen in Fi . 4 [mm, | PR ' ed
annul ar shoul gggrlﬁi?geb,m ?ﬁg&seﬁggg)gggg&? | cﬁellﬁgadgrdansvg?isgeetd(l)e t er ?gdr%&gii S
of - negtdcedireGs aomipletede Inwidze caséd wheee stiedlel arccaiided tvz syringe\prior ¢d

needl e cover 190 is constrained to be %Iyong t he | ong axis of ?eedl e
140. Needl e caeteactian@ needlppovse 490 onmlier|P0emmnot bereeangertedios iy eement. In

i nCor PO R €S 1R ek fisSRAAS Foedih i b8 S6s HHoRSvek iR e e of

_ syringe designed for needle reuse as disclosed above, another element must be added to
~ eradicate options'for reuse. '
Three different embodiments which can be used for destroying subsequent
operability of device 10 are disclosed hereafter. First, attention is drawn to Figure 14, in
25 ° which only parts necessary to describe a way of permanently locking needle cover 190
- into tube member 70 are seen. As seen in Figme 14, nose cone 82 comprises an inwardly
disposed annular shoulder 300, the surface of which is transverse to the long axis of
needle 140 and tube member 70. As disclosed above, travel of needle cover 190 is
constrained to be along the long axis of needie 140. Needle cover 190 comprises a raised
30 " shoulder 302 which incorporafes a proximally disposed transverse face 304. As tube 180

will buckle when forced compressively and material of nose cone 82 will give



wi || buckl e when forced conpressively and nmaterial of nose cone 82 will

give ~ WOAR32389027890 ~ PCT/US97/01319 ...,
PCT/ US97/ 01319 : 20
sufficiently when needle cover 190 is fgpcibly pushed into tube nenber 70,
such i nward nmovement ultimately Causes shoulder 300 to | ock agains

f 304
Eﬁg(rarent S 323‘5‘!5?% tiy g%ﬁ?%?ﬁ%&%%@ %@’&@LH ng he poss?%??rsu(:h g}wﬁrurt he
use 5 afjovementifiatedy cafsesTEibulder 300 €8 itk ragainstcface 804 dalifg deviee 20 Not

~that proximally di sposed sections of wing parts 200 and 202 each

conprise a agmmt\fmﬂmme di sposed - | at chi ng segment 310 and 312

respectively. Co nt ar,V. poh
the i nner surfacﬁ %Wdﬁé%ﬁéﬁsm%ﬁd%%%ﬁﬁgomm es are

so pl aced t Qatr Esthpletién BF%Hdﬁ:aP Yotedure Giré syén i Figne 2. UD&)téﬂﬁﬁ@Qﬁoﬁiﬂxamy

sufficient force 1 " and displacenent to cause catches 314 and 316 to
cat ch | at chdispased seatiorg10f, wing parts 200cande02i each pomprise, a drapsvenelyt dispesed need

Ao ug 500, 4 Ega”ﬁ%?éﬁérﬁiran@iffr%swéﬂﬁrysﬁh?w@e@znﬁ g IR oA os 1
i Medfind stiffade 1R fiRaLE ﬁ:&hb&%' IThese\RYihes andlafttied At

r:r

and 13
further useduxg seen in Figure 12, 15 shiel d 84" conprises plug 320

vertical ando phated thatfoscing nqadlsedverdeﬂrmvmd mtcambemenbem(bwm@xﬁicxent forcej s

el B B it il SR BTG
forced into,t {C ; SéurZQ cohsthihs3edie l40m1?§ﬁ@ﬂe§ﬂ>%r?9”ﬂi&%ﬂfﬁé§ahﬁg

surfaces to a ng surface, such as shoulder 300 to secure
affix plug &&&,&rml ose device 10 against further use.

-~ parti cul t th fd f | ed No
CPprpreuan 'Tgéréﬁgébﬁ@dﬁ?&r%ssge?4$ﬂgﬁ¥'§rga}-ef£§4)af%%w'r igiresirenl 190 nos

Hi

2

S8 o2 1 oA i Mok i i RS,

connects ons shigld®y b@ﬁbns&e pltig320 wenticaltand eﬂeﬁowmwcﬂethsuch rﬂlab,\aﬁdmeedle 140
substantially cl osed envr ronment  for the nedical gg(g cont atilned | rJ t he
pre-filled d§finallyaetracted, by lﬁmaﬁhm%%f%nce t?n%féa%

- extended for %’Q& t ef fi qiot hat
only when plﬂl#%ﬁzﬁgg%or <& S ragho@e |usmt‘ﬁgérre |cz§% ﬂg
truly exposegdmipfi dixﬁdiﬁry Quirficeo aeatthing surface, such as shouldek300 wxsetwrelyeady

device 10 for’ use i cal apparatus 100 i s extended by pulling
ei t her coverafﬁ:gplugazpaopbseigoce 1hagainst farther yseo | caught by catch 280.

Val ve 0 '-S 30 le %gcu'i]q.ro S84 'Bglgﬂl%QYS thgﬁge%?ﬁeﬁgevﬁfas]a%}e-?ﬁle@wﬂn% MR thitS th

removet” If pull
sealed parts must be tightly closed to maintain effectiveness of medical ﬂmds contained

within space 240. (See Figure 9.) Plug 260, sliding seal 150, vatve 160 and cover 190
and puller 190' connections to medical needle apparatus 100 should all provide a

substantially closed environment for the medical fluid contairied in the pre-filled syringe.
25 Only when medical needle apparams 100 is extended for use should valve 160 open. It
is also preferred ihat only.when puller 190’ or cover 190 is removed is the medical fluid
truly exposed to an external environment. o
And so to ready device 10 for use, medical apparatus 100 is extended by pulling
either cover 190 or puller 190' until latch.270 is caught by catch 280. Valve 160 is
30 opened thereby. Either cover 190 or puller 190" is then removed. If puller 190’ is used,
u a medical needle haviﬁg a luer fitting is connected to medical needle apparatus 100.
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a nedi cal needlé having a luer fittingis connected to nedi e .
appar atus M0 | - Pcttlsonliia s
As is conmon practice in medical injections, all gas is purged fromthe
fluid pat hway by vertically dispogj ng device 10, with the nedical
needl e 140 pointed upward, and- decreasi ng vol ume 244 until the
medical fluid- is s : ?'?q fos 3*;&- g 14 0inicRtions. all B Firfinnee fivgd une,
not necessarily al %§2¥E e \% une I%ghtﬁdfkﬁ sf)acgns240,gaiss %?gf)er_lsed. 5

Upon conpl et i pathwhy binvertisallyrdisposing devies 16, oithdhermedica deestid 140pmitited up@ards
retracted by depressing section 290.. .. : As di osed
above, need| earddesreasing V‘HWF@%“B@E ﬂ}?r‘ﬂ?‘iﬁ%‘éh"@ F%?ﬁ%ﬁ%&ﬁ“@ﬁ?&ﬁ?‘ge 150.°%

contam nati on__¢ ' r : ; i edl e
oparat e 100 PrRRRfed SRR Hof edtilaly SANIAREifimt Soff BRI 2B Eilenion ) 2
i's recovered, Upén coniphstiofilof fifls sdgntent efwhie pepcadule.urnedical desdle 340 & retracied by

21

continui ng nedical procedure are performed. Upon a final step of

usi ng devi ce  depressingsectian290s forcibly inserted into tube nmenber 70
to secure needle 140 jr ' : Eg?ﬁriu '
securely ' a#ié%g)%#ggbg’ﬁe#ggoﬁgéﬂa%ég *Ete&g#o (&a&? ?%geﬂr%vbet o]

Figure 11, degbstamishtivgsah! We Stefisertddofand Orscomnested tmMetavet Umeditdl needlad
assenbly shoul d be perforned under aEExLOpri ately clean conditions) are_ seen
to . compparetys 100 for subsequent use of the pre-fillgsh syrings. Pnosypeedle 14Q isseroxered ng

200 (or 107 an iy Sens feafebinefind TR devise 10,in p spninuing medical Bt BE!
120 from a synkhsind. ohadinml S8 GFusiilg debics 110,lba6er390 id forcibly isered fikd tuby and

20 strength that extend parts (200 and 202% can be used
as depr essi bl anember 70 to secure needle 140 from Furthehuss. Agian plterngiveaplug 320 isgecwselznent

120 nmust conta the medical fluid, it is preferred
that the sel _e@%é’bedrfﬁpé?r}%%ge inert both to bodily fluids and |
medi cal 'y inj ect ab-'%éﬁdgﬂéwm%@mmt, séﬁaﬂlmexmyggﬁsqsfwmewmﬁmam

po nd p

appropriate grade o yur et hane, pol ypropyl ene a ol yet hyl ene. 25

2. Vet cal apdadsenstily should be Iperformedeursier eppropriately telean onditions) dire peendb| e
nmedi cal . - needl es shoul d be used for needle 140. In
the case that SBWIS& needl e ' 140 is provided as an

pref er ably secur el yiaf f Tt e A dogFomer pgh velims, (o groees
currently well known i n Hubeleanént d20 (mrdi209.) Itrisprtferredab makea medical hub ¢lementase
120 from a synthetic resinous material which has sufficient flexibility and
20 - strength that extend parts (200 and 202) can be used as depressible
latches. While no part of hub element 120 must contact the medical fluid,
it is preferred that the selected material be inert both to bodily fluids and
medically injectable fluids. Such material may be selected from an
- appropriate grade of polyurethane, polypropylene and polyethylene.
25 ° . . 2. - Medical grade steel, such as the steel currently used in disposable medical |
| needles should be used for needle 140. In the case that medical needle
140 is px_'ox;ided as an integral part of hub element 120, needle 140 is
. preferably securely affixed to hub member 220 by adhesive processes
currently well known in the art of medical needle fabrication. In the case

30 _ ‘where the medical needle is attached after extension of apparatus 100, hub

This Sheet Has Been

ANV



30 - where the nedical needle is attached after extension
of appa™@®8%278%0, hub - WD 97/ 27890 PCT/US97/01319. . .
PCT/ US97/ 01319 _ ' 22

el ement 120" conprises a luer-lock fittihngg to be connected initially to .
pul l er 190'. ' The functions of conponent 110 nay be

3.
perfornmed by a plurali 0 "y i : nﬁ%}éﬁ en
conponent 110 is 'mside'e(i;\e\s{neélfté?%‘%@?prbsgsn%tl%ﬁr'll?/ckcgﬁulnﬁ&?ib(e:a ) ﬁlﬂi’allly%
integral part it .conprfigsigeeal - 150, nornmal'ly closed valve 160, interfacing

surface 170 to a ventral surface of a posterior portion of barrel 20 and an
el astic tube 180.3. St arfhefupctionsofsomponsnthl 0 magbanesformed by aplurplity ¢fparts.

i begresforned by By |
opens o a orstal o1 adve YRR iRl R RS o el e il |

10 5 iR SREik corRftiseERaAT P50, Astmiaily SRBéd velbie BSD, Mutdrfading
control device has been S di scl osed above and wi Il -not
be repeated here. Tubeuffa® 17040a ventral suface of a posterior portion of barrel 20-an:

dzan

itant fluid trol, devi g : s di scl d i tai .
our DL LAt U1 oot e T Sl 5 S S B
avai | abl e products su%nﬁﬁ%’gggg SitlBe | 86 Rsuahed) by vaRea 60U kiaRve: 16b5

However new and better pro ts are continuously being introduced into
t he mar ket pl ace. | npordpems ored distahside totintetfaciigswrfdcd)k70ouhich extensts didtally to

sel ecting a new material conprise know edge: that the material, i

ef fectl@ely inert to o ssldrPy ; B§°gqu'@l: ' u‘é&ﬂ’?%@t‘gl"{c?iﬁ‘é‘?eni t may
be extended to a | engtfi Ybbas s 4iatvin! ) QL a ﬁfpal' sqrwar d;
20 ' @%W Pon adr%thp n\%lﬁégﬁaﬁ%ngtﬁ i ?H'\?\ne rke({]tr“glgﬂ;l&%n NS

inserted needl e 140 argd a regurgitant fluid control device using\ptocesses disciosedfiheletailv e
seal both for seal 150 and valve 160. Conponent

. 110
~is affixed directly tdemsfer| Cpmpenansd 10 gayibeompde,framp plurality of cuzently
% {nserted i hto the nol INAHHE ERARRREE doptaGu grer MBCRRT skl ribfelsy

™ inserted into the hol I'ow W ng parts an
5o supporis of appar at us HéWewdt 0 andibeter produts dre dortinuotshyf being infrodaardrinton

B A XL R T
ridge menber 340 (an ig e%gxrxgl'a"%éévi Beridf’ 'c:@ﬁpﬁ?e kOOWIE5E WA the L HaHQOYE
' effecﬁVe‘ly inerf to both bodily fluids which-might contact it, that it may

be extended to a length which permits latching apparatus 100 in a forward

20 ' ' condition and at which leligth it will retract an inserted needle 140 and it

will form an effective seal both for seal 150 and valve 160. Component

110 is affixed directly to hub element 120 (or 120°) via hub member 220. ~

- 4, The joined combination of apparatus 100 and component 110 is then -
" inserted into thé hollow of tube member 70, with wing parts and side_
25 ~ supports of apﬁa'rahzs 100 disposed as described heretofore. As seenin
Figure 11, tube member 70 cbmprises_én annular groove 330 and a
section 332 of component 110 compﬁsing seal 150 comprises an annular
ridge member 340 (an integral o-ring) which is complementary to groove
330. Also section 332 comprises a thmned, foldable annular region 342
30 " which permits section 332 to be folded to double about the exterior
surface of tube member 70 whereby compdnent 110 is securely affixed

K]




330. - Al so section 332 conprises a thinned, foldable annular region 342 30
whi ch per W@87/278% i on 332 to be folded to doubl e about thPCEHYLRIPH?
surface of tube nenber 70 whereby conponent 110 is securely affixed WO
97/ 27890 :

PCT/ US97/ 01319 23
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about t ube nenber 70 wit _ .3 kei 1 f
seal 150 thereupon. Not g”ﬁﬁ&&bﬁ%ﬁﬁ@‘@f@%ﬁ%ﬁ%@ﬁ%&%wfm
annul ar rings 344 to enbailq80RBérb@IoNE N6tethatSevapohsiit 110 comprises a series 6f
Once conponent 110 is affixed to tube menber 70, needle cover 190 (or 5

pul ler 190) is affixed awndarsings 3détaenhaucepsrfonpancy of seal 150. 6

Finally, seal 150 porti of conpo, t. . e ' :

t hr ough openi ng 64gt o] cgﬁ‘ﬁ? Q%pogggtmlﬁg%geﬁg\%%e ‘.@@t%"eﬁ a‘!to‘c’%lral(ryro(e\(ﬁld
20 is shgwn in Figure 1iauﬂ&1@o§wdfﬁke&u%\ﬂuaﬁlem&tmﬁrdw).al end. O course
barrel 20 can al so have an open, but closable distal end, as earlier 10

di scl osed. Though @&t her Finallgseall 150 pastion of crrappnenicdld @jand tibe sembsp7q isderced
190') is preferably nmade fraom nedi gal grade pol 0 ene. nShil |l ar

pl unger 30 is preferabl °W%%?W%B§&%Bbo%ﬁwpeh@e&AWMI
al t hough other materi al 30\94@&_%%&@ i ds 3baRERAGRE b RloBedidistal dnde Dfeburséli n

menbers may al so be used wthin the scope of the invention. As seen in .15
Figure 14, plunger 30 mbgarrele20mde alsoohavevan epgrabut elogabile jdistali end, aslegdigr

mat eri al 10t or barrel 20 SEROAEPORLPOTIBHEROR P Bl R o O B
materi a or barre in

the pre-filled applicatij@fy ; | I POV R6PYIéne! SimilaH
rraht\e/ri als to nedical gralgg)é%\%gdbﬁ ﬁlaaaa;rgtofenra’?g‘iﬁc%\lhg?%aﬁ IS noty abesol utel?} 20
shatterproof is not usecplumger 30aist prefevabdy emadev fromomedicshgradd podypropydent, over

section 60 at.distal end,50. (Not shown.).. . e ln a Ehtilly
assenbl ed device, it is %%‘M&F@%WV‘%@W&%%F%S of thin
(or puller 190') to nosq@g%%%hﬁgﬁ%gﬁ%ﬂggs e bihelinVeRtibR RS SdndR a

sterility barrier. 25 ricting the volune of a
stretche@i5t ube 180 to beFifws14,phampet 30emay be made frarh owee separatelpinjetéon inolded

18011 a rel axed ot ate. oG obbe phtditer, URBEirbopIRE SBRRAL oSUpiopGled
state. In materials for barrel 20 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

20 shatterproof is not used, at least a protective cover should be placed over

~ section 60 at distal end 50. (Not shown.) |
7. Inafully assembled device, it is preferable to physically secure cover 190
(or puller 190') to nose cone 82 by heat staking or the like to provide a
sterility barrier.

25 - A method for resmctmg the volume of a stretched tube 180 to be less than the
volume of tube 180 in a relaxed state is seen in Figures 15-18. Figures 15 and 16 show
tube 180 in a relaxed state. Figures 17 and 18 show-the tube 180 in a stretched state. In
simplest terms, tube 180 is seen to be disposed within a helical wrap 854 to form a
combination 856. As is well known in the art, if wrap 854 is relatively inelastic,

30  extending wrap 854 to neatly its resting length will cause wrap 854 to approximate a

nearly straight line. As the cross sectional area of an elastic tube decreases by



sinplest terns, tube 180 is seen to be disposed within a helical wap 854
to formWO972780 . conbi nation 856. As is well known in tRCI/GS97/0131Y - wr ap 854

is relatively inelastic, 30 ext endi ng vvrap 854.to nearly its resting :
length will cause wap 854 to approxuna? nearly stralght l'ine, |
As the cross sectional area of an el ast tube decreases by =~ . WD

97/ 27890

PCT/ US97/ 0 1§;¥gox1mately the power of the number of rest lengths the tube is stretched one who i is, 4
appr oxi Mat ekl BV ofelix FBrriatiAcind Wlastie Hibel Ayl dersiae b there |

stretched, one who is skilled in the art of helix formation and [
el astic t ubanstyaanucﬂpmmmmm@twm&eﬂlmntemal volumeydf sheshelix deéreases|
pitch of the helix,beyond whi.ch the inter Vol u of the helix decreases :
nor e rapi dl 9""6"[)89?“3%’%% FBW“?‘H%FP*’PHB" n‘éﬁl“W?)PgEﬁ% injerpased ‘H{’ 8% t ube,
such ag 5 ppe1gpgbe 180. g Cal cul ation of the crltlcal pi-tch
is relatively straight forward, as the foll ow ng exanpl e shows. The:
gener al Cart esi aGakculation ofithe @'qultdnstsi'datl\eely]m'alghtafonvard as the following

; icgs SI[ ﬁr E]E}Fqn?p ggliwgqs rihggeneral cartesian coordinate eqé_x_pgs {q1-a helix are: 7=1
Egq. 3 = wher e: : : :

* ais the radius of t%osehe Icgsns ' Eq.1 x

[err] is the angl e of yedtsihBenasihmshe hel i x about 1Eg 2 ong axis; _

* s is the distance qlong the helix; 15 *

1 is tlfe distance al oAFlthe long (z) axis of the helix; Bdd :

* nis the angular rate change of [err] as a functlon of 1. \.J

An equation for the length of a segnent along the hellx I's given by:

ds =sqrt(dx[err] . + dy[err] o dZh ¢y the yadius of the heligt; 4 -

Differentiating Eq.'s 1, 2 and g ‘W t'h respect to s and 1, and substltutlng
4

into Eq. 4. 20 d® = s (ba[aeslﬁ [qu@thﬁhﬁiv‘]muﬂﬁ pg pXis;
alerr]n[err] cos[err]ns ds[grr Wi ch
‘rEaduc]es[to ! [ ] st = sqrggt?err']xh[err]ds[err] +
dl [ernp) . : Eq. lis the dxstance alony the long (z) axis of the helix; and

‘ds[err] (1 - aferr]nferr]) =dl[er Intearatmg over_t he

length (S) of t he helix and®of B l%ig@laaﬁé%f refe)of changsiof K a pdupetion,ef 1
ISS :ip/r gg(rjt ( ah? ; er WM&Q&W of fse%ﬂgnpalbﬁg ﬂl'e\ﬁgﬂx iyen7by:
ds=sqri(dx*+dy’+dz®) - . Eq.4
Differentiating Eq.'s 1, 2 and 3, with respect to s and 1, and substituting into Eq. 4: |
20 ds = sqrt(a’n® sin’ns ds? + a’n? cos’ns ds2 +dP) Eq 5
Which reduces to: o L
ds-—sqrt(azn’ds’ +dP) '- | - Eq.6
or: o
ds? (1 - a’n?) = dP? o o
| 25 © . Integrating over the length (S) of the helix and of a distance (L) to whlch the helix
e is spread, the relationship between a and n is given by:
Tor . S=L/ sqrt(l aznz) o - - Eq.7
' The value of n may be given as: . o A
p=2zNS . ' Eq.8
30 .- - | Where N is the total number of turns in helix length S.. |




The val ue of n may be given as: err

Eq. 8 30 WO97278%0 Wiere N is the totaF' ’(?f turns
in helix length S. WO 97/ 27890

PCT/US97/ 01319 25 25
Substituting for n and squaring both sides of the equation and solving for
radi us

[2[err]N g [er r] ) Substituting for nlz__md sqparing both Bides bf the 2ghdtioh and%ﬁ{rg]for radius

Slerr] S[ergr]L[err]/(S[err] - a[err] [2[err] N [err])

Eq. 10 whi ch yi el ds Lgerr]: (S[err]
- aferr] [2[err]N[err]§= L/Sqﬂ(l 32[2“‘N/S]2) Eq. 11 .

Sol ving for a: a =9Sqgrt(S[err] - L[err])/2[err]N
Egq. 12 10 So?ti ng for N N=Sqgrt(S[err]
- Llerr]¥/2[err]a. S2=S2L (S -2 2nNP) 13 Eq. T0r ough

experinentation, it has been found that change in internal voI une of a
stretched tube betwhmhymld; known points along a | ength of the tube (not

conpri sing endppj nts wWh he tube is connected t hub or the
i ke) is not changed 'sgl(o)is't'tﬁtzt'i aﬁ’ﬁﬂ&)s by stretching. é’q“fill
Therefore, the fol S&‘O‘lu@%f@' ationshi ps apply: :

V=2[err]alerr] 1 Egq. 14
wher e: a= Sqrt(Szl-Lz)/21tH al so the length of tEgldection

betweenthetv\o kn Not e t hat, sinceVis a

const ant and " g&n"g&fg?gnt I al I y equivalent to sqgrt ( K" wher e
Kis an easily derr ved ®.12)/2n It has algg 1heen

det\érm' ned experi nment al F(mt%ﬁ@ the tgt al internal volune (%)) of

an el astic tube do@hmughyxpd:nmeatanbn,ashasthnewfdwdﬂlatbhangainmlemaisrohunetazﬂﬁe
ends where uni ons de vmt nnec s, variation
general |y cau§‘§%t°h94et“t7ﬁpﬁm’€e’bf‘”% ?‘F’%Pﬁ Ee“gg’o&u'& Pte%ﬁ"él?mt“??an
the vol ume of i P‘Bﬁ@@ﬁeﬂé'ﬂﬁéﬂlﬁé fs%nédt@ﬂo a Hibor AP is! ot E%?E@substanually

results in flurd regurgitation, he tube I's used as etracting
mechani si$ andby stretching.

" Therefore, the following relationships apply:
V=2xa’l . ' ' Eq. 14

where:

I is also the length of the section between the two known points.
20 Note that, since V is a constant, and “a” is substantially equivalent to sqrt(K/1"),
where K is an easily derived constant.

It has also been determined experimentally that the total internal volume (V') of
an elastic tube does vary due at least to volumetric variations at tube ends where unions
are made with connecting hubs. This variation generally causes the volume of a stretched

25 tube to be greater than the volume 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 tranﬁport path for fluid received from a medical needle.
1t 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.



concurrently as a container and transport path for fluid received froma .

medi cal woeeni7sso It is for this reason that use RIT/GSIMOIFX . wr ap
(such as wap 854) is preferably used to reduce or restrict an
i ncrease in volunme of the stretched t“bfs WD 97/ 27890

PCT/ US97/ 01319

An exanpl e of a Kg;t hodpofe g%selth%go?g n;:}l %n?n);[me%;o ax@l une restrb cli ?8be

hel i x
in place of o B needle to permt visual. obser vati on
of the |ncre e volune due to stretching an elastic tube to a length 5
three tines its rest Ushigea phstd hxbet:hq:lmomfémsen@eniniebm): tb rpermit tvismahas
- observed to be: err]V = 5 mcrtfllters

(Lerr]l) observation of the increase.inyqlugjeiieite SWW‘%&?C% tp & lengsh

geit&rm%at e di ”enﬁxrgentﬁnes its rest state length, the increase (?V'B)fn vol.}lme wasggsépvg tgyrtfe]
Length[err] = 19.1 mm 8V' = 6.5 microliters (ul) | nt er nal

Vol une[err] =38 [err]| and having the
fol lowing stretched dimanelassicdube having the following rest state dimensions:

Nom nal O D.[err] = 1.83 nm OD.. .= 318mm -
~atrest

Calculated ID[err] = .92 mm 15

Length[err] = 57.2 mm ID. s = 1.59 mm : | nt er nal

Vol une[err] = 45 [err]l Nom nal tube O D

vol ungferr] = 150 [err]| Lensthum"wlmm Assuning that a conpressive

reduction.in total tube volune (incl o the tube itself]
would result in a reduction in ﬁ%?@?tg‘#lg@l&ﬁh'é%wsubstant ially the 20 .
same anount; a reduction ofnd Rfvifg Re FIRWIAR sréciddlimuhsigise! Y 143 [err]l,
when the . t ube |s@stretcheg§. requi res conpressing the '

.exterior of the tube to an eqU|Mth10DW—183mm aver age di aneter of

_____;about 1.78. mm a e numb of turns of the helix is
*not pernitted to change when thz:aﬁ’“ﬂteed{g ?% ™R®ngt hened from a rest
wwState {0 a stretched state of :t @Qﬁgﬁ%gsmlmappl i cati-on,

Internal Volume,ppes = 45 pl

Nominal tube O.D. volume ey =150 pl _ !

Assuming that a compressive reduction in total tube volume (including
~ the tube itself) would resuitina reduction in internal volume of substantially the
20 same amount, a reduction of the O.D. volume to approximately 143 pl, when the
tube is stretched, requires compressing I_the exterior of the tube to an equivalent
average diameter of about'l;7_8 mm. .
" Because the number of turns of the helix-is not permitted to change when the
_ helix is lengthened from a rest state to a stretched state of tube 180 in this application,
e 25 - Egq. 13 (reproduced below) can be used to evaluate the length S and number of turns N
H of the helix.© ) _ '
g | N=Sqrt(S*-L3)2xa " Eq.13.
| By eﬁtering values for the rest or unstretched state (_r), Eq. 13 becomes:
—Sq(s?-L)2ma, © . Eql3r
- 30 - Likewise, entering vatues for stretched state (s), Eq. 13 becomes:
| N = Sqrt(S? - L2)/27a; Eq.13s

it



25 - Eq. 13 (reproduced bel ow) can be used to evaluate the | en th S and

nunber “of WORZASOH of the helix. :

Sqrt(S[err] - Llerr])/2[err]a Egq. 13 By
entering values for the rest or unstretchgd state (r), Egq. 13 becones:
N=3Sqrt(S[err] - L[err])/2[err]a[err] Eq. 13r 30

Li kewi se, enterin al ues for stretched state (s), Eq. 13 becones:

N = Sqrt(S[err'] - err])/2[err]alerr] Eg. 13s

27 andsqrt(S? - L2)/2na, = Sqrt(S% - L2)/2xna, Sqrt (S[err] -
Llerr])/2[err]alerr]= Sqrt(S[err] - L[err])/2[err] squari ng
and cross nul ti pl ysdyaeing and cross multiplying (S[err] - :
Llerr])(2[err]alerr])[ep]l 13 L lqz- k[2 L?z(Z[err]a[err])[err] 5

solving for S (g& L Xﬁ%‘? JS hsf(gﬁtr = (L[err]alerr] - :

L[ err]2aferrq)/ (a &lvihg fordH: err]) - For the exanple given
above: =_68 mMm Eval uating N
(nunber of turns) from &% ‘ﬂtrlaonLlﬁs)/(aanf) ' N=6.6turns
However, as seen i ures ., 17. wrap 854 does not fully enclose tube
180 and, ﬁ%’rthgsmplfﬁﬁ'gn%%‘%rs periodically free to expand outward
from constraint of S=6mP 854 in the gaps between constraint of the:

hel i x. For this reason, the nunber of actual turns (Nerr]) should
be fewer than the Bvduatmgéﬂ(mmhmoﬁmw)fwmnmws so, a nore 15

desi rablg val ue of N[erﬁ]_gﬁgurgfe arrived at w thout undue experinentation
byoneS}iIIedin t of fluid dynamics. It is well known in

Ql,t i c tube extr upoRRvé!ds sbéh iR TFigRe1 704d 18] wrap 854 doesHiet fulljRntles tube YUINd
s of support mat erial in the wall of extruded tubes. Such

encl osed coi | andyrtbenefore, wbe 480 us periodicallyufres ltcemgnandtmltward irornecmstrauqopﬁrt
t he tube against

t ent | bl t t st
hi gh pressure™® ﬁ?‘f)ﬂ’e@ggﬁ’ﬁg?\ég'%efg" i %E’ghoﬁ’énlg %?%ﬂ’ 3 Erg n be
used to make goulliniak 1OY skbafl BV feREOBES thé preditiéd Ve 6 Wi abble. Even so, a fHore

using the coil not to support the tube, aga| nst collapse, but to constrict
t he tubd5whendesirable value of Ng cant besrtwesbatwithiouturnsiue dxperimintasivon mytonh skifled fire
gtelhle;( speci fi thesagt.of fluid %’he I nv?tr}ts Iw%ﬁ?mg\;vgfnl elastu S ¢ tul %re?: ion Xrt? enclo sg(%lnggr 'n
more helically wound coils of support material in the wall of extruded tubes. Such
enclosed coils are most often used to add strength to the tube to support the tube against
inadvertent collapse or to be able to withstand high pressure. A ﬁrocess similar to such
20 an extrusion process can be used to make combination 856 by properly controlling pitch
and using the coil not to support the tube against collapse, but to constrict the tube when
it is stretched with a predetermined pitch of the helix.
The inventions disclosed herein may be embodied in other specific forms without
- departing from the spirit or essential characteristics thereof. The present embodiments
25  aretherefore to.be considered in all respects as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims rather than by the foregoing
-description, and all changes which come within the meaning and range of equivalency
of the claims are therefore intended to be embraced therein.

‘What is claimed is:

* This Sheet Has Been Replaced
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departing fromthe spirit or essential characteristics thereof. The present
enbodi nBiI92280 . are therefore to be considered in al POTAHIEI a5
illustrative and not restrictive, the scope - of the—Tnventi on being

i ndi cated by the appended cl ai ns rat her,ot han b 1P .
description, and all changes which comazstwi thi n)““mw{lﬂlmmmm“t ange of -
equi val ency .of the clains are therefore " ntentled"to® be enbraced
therein. ' ' ' VWhat is clained is: WO 97/ 27890

PCT/ US97/ 01319 1 A combination comprising a medical syringe and an extendable a8 self-

1. A conbi nation conprising a nedical syringe and an extendabl e and

sel f - retractinganddical) neasilé apparatus; sdid caphiaation.eomprising: conbi nat i on

conpri si ng: . - a sytinge barrel rt c Li Sing an

el ongat ed, hol | ow cy|4%8%9%"%8???%?"“%9@50“@%1?°%Mﬁ%ﬁ5?ﬂ‘%8ﬁna|
surface, and an e CliPikdtal Mfhicd Andths Snd) 16510 pdRidn 1SS RaVing &n internal
surface; ' . a plunger assenbly at |east partially

di spos®d wi t hi n surfacéjol | ow - -~ cylindrical portion and, in
conbination with said barrel part fornjng a fluid,. s

cont ai nment space, t He RIS quWi‘tthnl B%ff‘?]g’ﬂ disposed, yathin he hpllore
barrel part g 165 b 11N SoinBindalién Wbﬁ?ﬁeﬂm rmlﬂgpafl e -

bei ng at | east p?ﬂ@gf?foc%élﬁ%%ilﬂneghgg{algn%m sai% I'n erngﬁp
surfaces, said plontganen spaeeithy valonpof which is varied by repositioning the barrel part an
el ongat ed hol | ow housi ng havi ng an _outside surface which is

sized to slide viclaiveto theplungsr as thespacs; hemns at leest ragtially sopstmingd e nal
surfagg and havi ' : | sed iR N Sl parrel and a second { |
end agéoci ated w &ééf%ﬁéffg%g’o@@%&gg%yg{ng{ us ﬁg@ow ng further 15 -
conprising a depressibl e paiéiongatetticilow ousing hasinp lar ouside sutface whichisle sai d
barrel part; . . . .a slidahl e seal disposed between
sai d internal surfacesizgd Wqlige within, but not in contact with, sgid; cylindrical insegmel on and
.said outside surface to-forma_f.] Ul . e s i
't her ebet ween; 20 Sutface aﬁr& &MEM%% dlsgoscegt‘%‘ﬂn? 'Sar‘l dé’afralt%nﬁl,a ‘.q’s?g?%fl catch
~being di sposed to | odgrl adsecihted okith Bxtension of said apparatus said hqusing fither
comuni cation with the depressible portion when the apparatus | )
i s exd8nded:; comprising a depressiblg poxtion mhichis accessihie toseruisidespids
apparatus conpri sing: | part: . _ o an elastic tube
connected at a p(')ster?*gfe Eﬁ‘a’ to said housing at the '
a slidable seal disposed between said internal surface of said

cylindrical portion and said outside surface to form a fluid seal

therebetween; : .

20 |  a catch for a latch, said catch being disposed to lodge the latch in
physical communication with the depressible portion when the apparatus
is extended; - o |
the self-refracﬁng medical needle apparatus comprising:

" an elastic tube connected at a posterior end to said housing at the
#g. 25 first end and, at least when the apparatus is extended, providing a stored

retractive force and a fluid communicating pathway between a medical

- needle aﬁd the fluid containmeht space when the apparatus is ready for
use; and _

hub means comprising a posterior tube connection by which the

30 apparatus is securely affixed to an anterior end of said elastic tube, a



25 - —fﬂ—iLsfeﬁd—&nd—a{ | east when the appatr Z'E'%%g’P{’Zgand a'

ext ended, WP 8%378%0ng 1 r et r acthGK

fluid conmuni cati ng immﬂ#ﬂﬁwlmvt&uﬂ medi cal needl e
and the fluid contai nment space t he %;ppar atus is ready for

use; and means conprising a posterior

hu
t ube connection by whic . . : : | Skiss Y
affixed to an anteri or ger*%agg)]le?igmé?n YeY’lé‘S'P |smcd ?]ng e{SME%O%‘ggxggo
PCT/ US97/ 01319 and, thereby, extendé@ for use from a transport position withial sédsi bl e

uni on by which said apparatus is attached to a pull nechanism )
and, thereby, extended 111914811!&@4PW@QtN&%W&5@§°P416FFWRQ§%f‘§Mma

housing to a position at i ' | ' b, a
medi cal procedure and t ﬁée\gi]cg‘f%ﬂgﬁdgr%%@ec]g@g%ﬁg%?aﬁ’%@ga&gréi’%ég ?eg%esg:g? bl e
S 5 . f r Gfons 3hid cafhChy dspredingesiid depressitle gofionsby bheaction t i on
by an action transverse to the long axis of the
needl e thereby retracti ignsyesseipdaelong axis of the needle thereby retracting,the anedical

ndependent of posit1 o Gl icball oo Bt et it ARy
0

further conprising a noragg&,{my‘cl osed 1 val ve di sposed between the
space and the fluid comunicating pathway to forma cl osed space
for contai nment of i ol o@cmwmmmmrdmawﬁlmhm:mmpmmomwweg
appar at us

L ded. . . 3. ' '
accordi nfPto ¥ age,@sgl,oquﬁ)%%e ﬁ‘essgf“if a0 thefjuid cqmrunicatipg m‘é‘"éy %Ofébnh%%ﬁc'?sgﬁl a

sl{t valve. i t of biblogical AufdR Al d il vetti Ed Rflert the@ppariiug. 1 N
whiLc‘h the slit va \?rewélrt%melf%stic & tube are Torned as a sglbngl e
part. isextended. - 5. A conbi nation according to Caim3, in
which the slit valve, the elastic . tube and the slidable seal are

formed as a single part. _
3. A combination according to Claim 2, in which said normally closed valve

is a slit valve.

15 4. A combination according to Claim 3, in which the slit valve and elastic

tube are formed as a single part.

5. A combination according to Claim 3, in which the slit valve, the elastic
tube and the slidable seal are formed as a single part.

6. A combination according to Claim 2, in which said end closing portion

20 . comprises an opening wherethrough said closed space is filled with liquid.

7. A combination according to Claim 6, further comprising a stopper which
is formed to be secured in said opening thereby assure containment of the liquid until

released via opening of said normally closed valve.

8. ~ A combination according to Claim 1, further comprising tube constricting
25 means which squeezes the tube when extended such that the space and tube, in



6. A conbj natIO_D_a_C_C_O.I’_d.I_D_g__LO_Q_a.I_mZ in which said end cl osing porti-on
20 CWOITI27890 an mlmm lm ugh said cl osed spa®ETIUSITOBI%d Wit h

| i quid. ombi nati on according to O aim 86, _
further conprisi ng 3 is forned to be secured in
sai d opening thereby assure cont ai nrrent 8f the |IC]UI d until

rel eased via eni. lg of sai

Rt iaallef BuidafaRute volfns Foen e thsds ovended fapi g

A conbi nati

25 mean Hc‘.‘ﬂtﬁé‘nﬁg ﬁ.gﬁed_he t ube when extended such that the space and
tube, in

PCT/ US97/ 01319 S 30 '
conbi nation, conprise a snaller qu cont gj. ni ng vol en.the tube is
ext ended t han n% mi’!‘ﬁémptﬁ?é ing, 19 ﬁ!ﬁ! , 1 which the tube and “"3’ A
combi nati on gg g”tﬂeﬁ:@ @ 48 gh the. tube and tube .

constricti ng means are orme as n%f@ e part. 5 10. A

‘conbi nation according to J ai m8 |n WhICh t he tube, normally cl osed

val ve, and tube constr| cting peans are a Si

11. A conbi natildn adterm Wﬁ?"&nﬂt rTaflai'lﬁiw\m Pﬁ?@g‘?’&aﬁpﬂlys"é‘éﬁedand
t ube n al_,gxaﬁg e part.

12. A conﬁﬂaﬁgtiél%dtt %CM'E?%%GJ m %a%ﬁie “the slidable seal,

normal Iy 10 cl osed val ve, tube constricting means and tube are fornmed as
a single part. ' '

11. A combination according to Claim 8, in which the slidable seal and tube
constricting means are made as a single part. . S U

12. A combination according to Claim 8, in which the slidable seal, normally
10 closed valve, tube constricting means and tube are formed as a,sin'gle part.

13. A combination according to Claim 1, further comprising a mechanically
removable protectlve shield which protects the depres51ble pomon from inadvertent

distortion until removed.

14. A combination according to Claim 1, further comprising a medical needle

15 securely affixed to said hub means.

| 15. A combination according to Claim 1, in which said hub means comprises
a luer-lock fitting whereby a medical needle is affixed after said hub means are extended. -

16. A combination according to Claim 1, further comprising a puller which
is securely but removably affixed to the hub means and which is used to extend the hub

20 means to a position where the needle is used in a medical procedure. |

17. A combination according to Claim 16, in which the hub means comprises
~a securely affixed medical needle and the puller is a cover which protects the medical




13. * A conbi nati on-aceording—te—Carm1l, further conprising a nmechanically

renovabl eav@owm2eet i v ' ' tects the depressibl®¥ $YOLH% r om
i nadvert ent mmﬁﬂ!““m mﬂt“ﬂ"frem)ved. 14. A

conbi nati on according~toc Clarm 1s furt heglcorrpri sing a nmedi cal needle 15
securely affixed to said hub neans. 15. A conbi nation

according to daiml, in which said hub ans. .CoNpr i Ses . r-1ock

fitting wher éﬁﬁ‘ﬂﬁwﬁ%‘lﬁ W%@Q RIqr do Igmqva °¥'Idf'£gr%§?ﬁ g‘) ﬂﬁﬁﬂ%%g&é}%ﬁ)r

ext ended. - : 16. A conbi nation according to Claima1, :
amedical procefiyre. ihi ch

further conpri p I's securely but renovably affixe
to the hub neans and which is used to extend the hub 20 neans to a

iti wh th d | S, di . ,cal d : . .
7 A conbi nat i oH accbPAmAGRI teERihets CIER Lt HEHSKH IS HBE SSRGS | ses

a securely affi i _ b LR ot . b e
a secur el v afffadiTEtliARt o Beal RasRen reficRi 6 'sail hosing) gRimitl BVebbe

PCT/ US97% 013 1&fely guided to recover the needle withogtffurther contamingtion of sdidiieadje to permifor t

and prior to renoval provjiding gccess tao the nedical needl e for a

nedi cal proc¢a~“c§li3r‘i9."eft"l%e Safleg’ and effective mes%&%%ﬁaﬁ@? F'B’Ff‘saaélgél’lgﬁeﬂlje’{ﬂgb@ aim

17, in which %@h%ﬁ%ﬁh@%&ﬁ%ﬁéﬁ)‘?ﬁsubsecl;uentﬁé&des which, after a needle has
ed In

been retract 0 sald housing, permt a cover to be 5 safely gui ded
to recover the needle w thout further contam nation of said needle to
D ans and sabolf oechicprimation accolding t Clains 17, i Which $aid Bostig Comprisds ¢
— at least one other catch and said cover comprises at least one complementary latch which
10 are used to securely capture said cover and preclude succeeding use of said combination

" when the cover is forced into the housing with sufficient force to buckle the elastic tube

and to a position where thelatch is seized by the catch.

20. A combination according to Claim 1, in which said housing comprises
handle means which permit single handed manipulation of the barrel and housing for the
15 purpose of causing transfer of fluid through the pathway.

21. A combination according to Claim. 1, in which said space comprises a

medical liquid, prefilled into said combination for transport to a site of a medical

procedure for direct and immediate delivery of the medical liquid during a medical
procedure. ' ’
20 "~ 22. A combination according to Claim 1, in which the internal surface of the

end closing portion is convex in shape having a centrally disposed apex.

23, A combination according to Claim 22, in which said apex is juxtaposed
to said pathway.



used to reextend m—dﬁTeefH—e—f—eF—ar—subsequent use. 19.

conbl naWoSi228%8 or di n whi ch sai d housi nd’%"ﬂf?ﬁ?’i’?&% .
"l east one ot her !m‘"ﬁmmj'glmi ’ ver conprises at |east one

: corrpl enentary | atch *whiccht1l

precl ude succeedi ng use of said conblna I on when the cover is

Foroed i nt o the JpURlentsehtn ARGk 616955 5o B Gl Forklh, BldShdsbnd U0e

and to a pOSItIO sel ze

20. A condhlandisgid emﬁ@ﬁﬁemabmbaammohpﬂseawmb wihidihs @sposed ARy | ses
handl e nmeans which permt si ngil e handed nani pul ation of the barrel and

housi ng f orintemal sarface qf @hm‘;ﬁec @ﬁm&mph and whieh iseomplementary to theshghe ohe

h | dj
ot Y o ot ioern) e i thar B SSRRRY WA GRS ST Bulediby Y,
conbi nat i onydr@dally" gﬁg §2idl Goribinifién With the WBdle Pointed u cPwardBWﬁﬁﬁﬂérQwéIPr

direct and i mmedi ate ivery of the nedical |iquid during a nedical
procedur e. undEtStOOdmdpfacucedmheaﬂ,&fmmmwumcord| ng to aimil,
whi ch the internal surface of the end cI05|ng portion is convex
shape having a centrally disposed dpex. 23. A
;:onbl ngt ' O?haCCOISj' ngATchGhﬁhBﬁ&?cordlﬁgﬁMUlﬁHm F%%hi’dh@thehﬁbidéﬁsa&ﬁﬁfﬂes

0 sai d pat hway
24, A cormhubdatchrandaﬂxcmousmgcmmpr@eaa hutpeatchi dispoiseditio secairely haplmeragd se:za d

ohi ch i s ) RLBRIEEh bR e %d@f}ftﬁsﬁ%e“a%ﬁaﬂ%wﬁ% ohs s on an

whichygs cogglenmentary to the

26. A combinatiOn according to Claim 1, further comprising a mechanically
removable protective shield which protects the depfessib_le porti_on.frém inadvertent
distortion untjl removed and which comprises a .plﬁ_g which is securely affixed to said
housing to preclude any further use of the combination after retraction of the medical

15 - - npeedle. - -

27. A method for using a pre-filled syringe comprising the following steps:
() providing a pre-filled syxinge corhprising a closed cavity which is
filled with a medical fluid, an extendable and retractable medical needle means
initially safely dlsposed in a protective housing, a normally closed valve which
- 20 _ maintains said cavity in a closed and sealed state unt:l the medical needle means
is extended and a puller used to extend the medical needle means for use;
(b)  using the puller, extendmg the medlcal needle means for use,
thereby opening sald valve; _
(c) .r_emovmg the puller from the medical needle means;
25 : (d  purging gas from the syringe through said medical needle means;
(e) dispensing at least a portion of the medical fluid; and
® fully retracting the medical needle means back into the housing by
action of depressing a depressible portion of said housing.

- 'This Sheet Has Been Replaced
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to securely capture said cover and

in

W/




shape of Wagb rnal surface such that gas contained w t picigshgoisppace i s
facilely purge ng sald conbination wth the needl e
poi nt ed upward |n a mllmmlu\nm"mm'stood and practiced in the art of
medical syringe use. 55 *A co®Bination according to Claim1, in
whi ch the hub neans conprises a hub latch and the housing conprises a hub
catch disposed to 28curkimethabascorlingntd Chime7s i dhivhistérala) furdieg Rombtisqsul | er
is forced into the barrgl Wltr sufficient force to.buckle the tube.

et

26. Q| conbi maYiding agecdisalinesd ssc@laeﬁxfdtqmmc@@ﬁ?ﬁklsm aadﬁeém?wcm ly
| haavortent. o dt bl SoVeF i $Bh 1 BORbRES Sishad il SRLESR, e Dt B herdiol

securel y af fieueshding SkdicAlaidedle fortuge.pr ecl ude any further use of the
conbination after retraction of the nedical needle. 27. A et hod

for using a pre- fiIIed syringe conprising the follow ng steps:

Hl 1 ed whih a oo (o aoCaibiie e 2 dirfelcamtine Yeatesht nooal o

means |n|t|aIIy fel vgﬂl Iy
cl osed val ve which & mﬁégﬁ?ﬁﬁ%%&gﬂlg}gﬁr&hlﬁﬁﬁgﬁg osegdd;%gregegggga '
state until the ned\d:eﬂfemedylmcoveang the retracted aelidad meedie and reatraching rsaids ed
to extend the nedical needl e rrea se; (b) usi ng the
pul l er, extendi ng ResdleRONSIA E‘fi ﬁg‘eﬁ%ﬁi%e, t her eby opening
sai d vaI ve; ( | ler fromthe nedi cal
‘needl e neans; (_h) l%g’%a)uné?’&g‘é’/gﬁng gas 'rom t he syringe through
sai d nedi cal needl e neans; (e)

di spensing at least a portl on of the nmedical flui d and

fully rdPracting t3@ ne mehommd@&ﬁe&lemb&%@mhmomesms@msﬁ@‘zﬁforcmg (€)
action of dep{h%%%&cﬁgcc?vegﬁ% E)%%'omu?g R&Hlttﬁeogov%r 1s§ﬂrﬁjy l«fr?ci"ssecut%ly seized to negate

subsequent use of the pre-filled syringe.

31. A method according to Claim 27, in which step (c) comprises securely
 attaching a medical needle to be used with said pre-filled syringe after removal of said
15 puller.
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