SYRINGE WITH RECESSED NOSE AND PROTECTIVE GUARD FOR USE WITH FRONTAL
ATTACHMENTS RELATED APPLICATION [0001] This application is a continuation-in-part of and
claims the b¥QeMO8APity from U.S. patent application No. 11/743,706 fil&& ME$28°563%4and from
U.S. provisional patent application No. 60/798,433 filed May 5, 2006. BACKGROUND OF THE
INVENTION 1.Field of the Invention [0002] This invention relates to a medical device, in a
preferred embodiment a syringe, either traditional or pre-filled, having a recessed nose and a forwardly
projecting, protective guard that cooperate to reduce the likelihood of contamination from accidental or
inadvertent contact. The syringe of the invention is intended for use in combination with a frontal
attachment such as, for example, a sealing cap, a safety cap, a needle assembly, a luer connector, a
CLAVE(r) connector for introducing liquid into a closed IV system, or another vascular access
connector or other proprietary or commercially available frontal attachments. The invention also relates
to a structure that protects the nose of a syringe from contamination by contact while simultaneously
providing full engagement between cooperating surfaces of a connector provided for frontal

attachment to the sg_{rin e and reducin%q the likelihood of diseng{ag&ément during use. The invention also
relates to a methodd| HB E%$§E&NQ§§&N9 it ﬁtﬂMﬁﬂﬁ*ﬁ\mhout reducing the

engagement surface area be MR VLR FROMIALAITAGHNENT $e nose of a syringe, thereby

reducing the likelihood of fluid leakage at the connection between the frontal attachment and the
syringe. RELATED APPLICATION

[0001] This application is a continuation-in-part of and claims the benefit of
priority from U.S. patent application No. 11/743,706 filed May 3, 2007, and from U.S.
provisional patent application No. 60/798,433 filed May 5, 2006.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] This invention relates to a medical device, in a preferred embodiment a
syringe, either traditional or pre-filled, having a recessed nose and a forwardly
projecting, protective guard that cooperate to reduce the likelihood of contamination
from accidental or inadvertent contact. The syringe of the invention is intended for use
in combination with a frontal attachment such as, for example, a sealing cap, a safety
cap, a needle assembly, a luer connector, a CLAVE® connector for introducing liquid
into a closed IV system, or another vascular access connector or other proprietary or
commercially available frontal attachments. The invention also relates to a structure
‘that protects the nose of a syringe from contamination by contact while simuitaneously
providing full engagement between cooperating surfaces of a connector provided for
frontal attachment to the syringe and reducing the likelihood of disengagement during
use. The invention also relates to a method for protecting the tip of a luer connector
from contamination without reducing the engagement surface area between the luer of
-a frontal attachment and the nose of a syringe, thereby reducing the likelihood of fluid
leakage at the connection between the frontal attachment and the syringe.



WO 2009/102624PCT/US2009/033304 2.Description of Related Art [0003] Catheter-associated
bloodstream infections reported from hospitals across the United States have increased since the
introduction¥¥PT8LYI8R2Y devices. According to the U.S. Center for DiseasB@dMt?80?4d3%é&imated
250,000 catheter-related bloodstream infections occur in U.S. hospitals each year. Catheter-related
infections can cost the U.S. healthcare system up to $25,000 per episode or more. As many as 28,000
patients die eaghaRablibH6f fReiateRcaHSe of catheter-related bloodstream infections. [0004]
Syringes that utilize frontal attachments such as sealing caps or various types of connectors rather

than fixed needl@9%1pfeibeterrassasiatad e Mogdsireannin g faationssiserryisAwiiaRaioRPidsications
or fluids arerdsrowie iDtitedd Be4taE . Haydnaerazdesincs sranirdtRR R ithelivaals dacdedr se-filled
syringes gnd standard syri that are shipped withqut an affixed needle nventional syringes
frequentb;g 8%%%?”93 8nﬁj\/ﬁr?§§ séﬁﬂ%&lfsgf @?'8?}?3? oggﬂﬁ%’a?%r%ség?#eedf%%@%ﬁ&eci{jﬁgﬁré barrel in
combinattelatedhbiondstiieandidniectipne secportion that dwspitsorachdiedeyobdttetammelatadskirt or

collr &t fcaehea PLILE SR SumMiass Ui ARchablbaresdlep o sl meghanism

that encircles a portion of the nose but does not e tip from contact prior to use. Other
syringes REAY a3 of8c8Ve Sadiemishdiaheaskervean édtheolddrd boeausaeetiieatiipiamiglatas
[0005] Sayrp gstieaSAartRma radially spaced-apart annular skirt or collar surrounding a part of the
nose also comprise structural elements useful for attaching a needle assembly or other connector to

the syringe. WittPBPkiRyingrRJoat 1ilizs iental IAchmee SHET A%eSe5URGLBARSHOS YREIRYRIlY either
sealed witypasfroonaeettoprattanttiaas hldbampegibiash medisarepat R HeogRsMoelsR g syringe is
provided Jmir?isr ewgva?laﬁﬁgli%caﬁgh ('[:IT removed. before the needlaassembllﬁ/ o§connector is

attached to the syrin&eqbarre ol TR 'r?&?n%r ofs %grﬁagnf?&véh'% 0P84 3h yé@%ﬁ‘?g cap has
been renvade, fdreusgriniie fromgeatmclupeasds dochus pre-filled Byt és\asdnstanglatthesyritggsment.

[0006] T 0 FrinlhyvadRRle tta NS, Qr, tQrs: f le, a
CLAVE(g%agnﬁ%égt%Frﬁﬁ%/da luer co n%fgﬁg%%ﬂéc@@%% [ rragﬁ d E?o%’rﬁ%%%l?s %@%&%g Fk‘)aefl[%r{'}%(/ledicaI
and disclGSEWIH® & PRk $dd, codamge athes\PahingnaeefoReRisthe fnapfihREWineeedle or

other shappreslant EhBirRGBIEHfhSeRINMEMPRRIABRIN ABSSOPHAISH SEeriRndYI8AdNefilled
syringe aa the co nectr\‘(}glgathr aded into e%?eflﬁement with a_collar on the syringe barrel. Following

: |
attachmeREETfe LHHE QD CRIHLBY thE SR SR FdNgeAtekn RPAR SYBRIH MR syringe
plunger istiaghebiedestlahdave-filledfbtyindchaiont thfaheryronge shpouiintoe teaficyfe st
puncturin edle, he.bo f th nnectar and intothe closed intravenous (“I1V") injection
Cystom. Gl o Lt e B e e TR SR A it
attachmeshedimpidithedaeccin shidefonwariivgtisanesdirdfoiowivgaisecooperatively configured

syringe barrel. Nyggp%%@@%%%?@ %@a‘ﬂ}‘ehgﬁ&gﬁféqgaﬂr gﬁﬂ?flg?l dRieags %ﬂéire

alignable and engageable with cooperating structural efements disposed Inside the annular skirt
portion nSHFRHN @,pg@ﬁf,{&g Bege@lso comprise structural elements useful for attaching a

needle assembly or other connector to the syringe. With pre-filled syringes, the
forwardly extending end of the nose portion is generally either sealed with a membrane
to prevent loss of the pre-filled medicament prior to use, or else the syringe is provided
with a removable sealing cap that is removed before the needle assembly or connector
is attached to the syringe barrel. Once the sealing membrane has been punctured or
“the sealing cap has been removed, the syringe plunger is depressed and pre-filled liquid
flows through ihe attachment. | _
{0006] Two commercially available types of frontal attachments or connectors
are, for example, a CLAVE® connector and a luer connector. The CLAVE brand
connector is marketed by ICU Medical and disclosed in U.S. Patent 5,694,686. The



[0007] Although both types of conventional syringes as discussed above commonly have an annular
skirt near the front of the syringe barrel, such conventional syringes are not known to embody a
structure thY @R8IV E92protects or guards the forwardly extending nose pdi€idd2apE0d3¢Mge ban-el
from contamination by direct contact. Such contact can result in the accidental injection of harmful
bacteria or other pathogens into a patient's body, thereby contributing to the spread of disease and

potentialbyfataEbaciRHiaker Kiel desHRnSIY i3 RRRRE Y SHRsi ahap SRS RREERSS, This risk

is believed to be reduced significantly by the invention disclosed and claimed herein. WO

2009/1026 5&plrg RsBbBR Iolhe iRivesdy extentipaNioe PIOR Prefillssb sy ingscaP diices
intendedd@ﬁm@&gyitb; fmeé@d b@tt@w@mﬁ@é@mhtb _?;ﬁtﬁ?'&dﬂ@ﬁ@?i(théﬁﬁﬁr&g?m%d'es r:albmmd@Ie_ss
connectors, are disclg r at substantially redyce the likelihood of accidental.pathogenic
contaminac\ai% Hﬁ@&&ﬁiﬁ&i@%&ﬁ%ﬁ;ﬂh ttﬁexﬁ’ St HESK AT h%nbig(fe?rg}?d'g Cedbf the
present ipuention ayér&}qi medeEgﬂmﬂe&sﬂuﬁ&ﬂdethmm&aﬁMlﬁ@ﬂdrﬂ}ms o@&ﬁstbe iswftd\g@ _
protectivg, {RELRIUESF e Qéé{rl?\?f}@gdﬁ@etﬂi’oﬁhw;ﬂgﬁb%@dir BFR OI:%%HH&%/%&’%%'W sirably

either disposed in a fixed axial position refative to the sy ody; or is forwar lased relative to
the syrin§febelgped intiakarensind i itinjseieatisksirmitioRBae SyrgriviBalIfoMpt havsF fhe nose
until the BiasinmERPAmUE RIBERVFRA IRAIFQYS e tRI AR BorpabAgResieaekadrontal

attachment to the syringe. The preferred devices are desirably compatible with commonly available
frontal attadtFRditEthMRtiigy atRENaRIfIe, cesnrptabe!¥ faRfigumd RYSgE PRTREe it WSemblies,
luer connessdrs, Attabhbcli) eAIosBiaIa ke dang@iorcaaemadIheeidsstart cifeafigpabeiary or
commercially available fronial attachments, vial access devices, and flier-actiyated catheter.hubs.
Fypoderie e ELE e Sh R LR ) e e Sy 6 At i s, for
example psitiablecshrdbenisopiwitalsigiogedraregid other devices that are designed to protect health care

workers from exgagyfeAReaMRTiARIed . THAVTRISHAC RGeS danddatslay capinants to

luer-activated valves or patients. Unlike"'some devices disc [In The prior art, the medical devices
discloseFABVERNEO AdYesamanntaneif1eas tsuieabatthe syrings draeslgeHehten\@iiegahreaded

engage 68 \RECHOTIRAAT IC UIMSSAYT A0sAaiRg eHAR et ctive i PRdlethe gt gigsidéeipard of the
invention_can H(ﬁmade asa unltarypz)art of the bodsy of a rgéeadlcil device, or can he si&%{rﬁ}el made
[ati

and attadRE%4a &&a“&!}atﬂ% ROIRARNRN: 0 the SyENgE RATS M iSINERRLEHOR t“the body
of the devmstadinySuwhialontacthtaantiubdnubedasilidehtzidejdctids pfdiaraiily bietetfia attaxthable to a
mounting siructure that is disposed in fixed relation t ringe . Th jve r the
subject gﬁﬁ%ﬁéo eggn'@étign% Jeg'gr%pgr?sd( hﬁﬁ%ﬁl%&g?ﬁ%ﬂ?gghg%%%litl t%gézﬁggéllsoeng éojéagg%:{aling cap,
needle apssentigln catint | dsctssialeotorvirabtiifedtinng withinnsspprsedlythstegistibeathpareyringe

body. WEhghOMARE24RiS Tidk $2BR408330be reduced significantly by the invention disclosed

and claimed herein.



[0010] According to one preferred embodiment of the invention, a syringe is provided that comprises a
forwardly extending nose, a protective guard projecting forwardly beyond the tip of the nose, and a
mounting stWet2o(18&4t for selectively attaching a frontal attachment to theCIyHRYEI/AEBI#ding to one
particularly preferred embodiment of the invention, the syringe barrel, nose, protective guard and
mounting structure are made as a unitary structure. Alternatively, the mounting structure can be

manufactured as part of a separateiilRE{ RSO R tREARRIAIEIPtective guard or as a unitary part of
the syringe bOdﬁi If made separately from the syringe body, the frotective guard can be made so that

it is releasably 609RB8LiIMadisn) slexiam intendrRdsivhs® ol dranteh RAB e UGS prior to
s;erilizatieeaung &@%;}\ééaé&rcagfgetaat@@r?praa@dmhb@dh@gm?péftbecjﬁmwl‘ htreisytiage and/or
the protective guard are made of plastic, glass, or anpther simjlarly effective palymeric or
non-polyﬁm%ﬂg?ﬂﬁaff}%%epFBFEJ(@'?&?%‘% A APESNR L RALRIPYG 8Pﬂia>?{ﬂlié§8’be“§‘f%&?
dependinigathantémnd contecalviihetpdywisal cbttfegdeadicn, dine theferddbdaviaemeofr tiutiqpreJéd
protectiv [s desirabl in fixe ial relation.t ' ively, is
mou ntab?ggt%%%eﬁs?/%?né?%éé? %ﬁﬁﬁé&% n%ﬁﬂg%iﬁ %%t% Efegséet?gg%ﬁﬁﬁeﬁg%ﬁe(? %%i@%ﬂég/r%he tip of
the nose preteictiveh @uakk ihaltaraieds thevgidvd beyorndahe] e edrthegnesanothe dimiestivRnt of the
inventionghe fQEUREHIY N URREPBiBHEEEdSRL FRuaraaP ISR RatRA 40 iRd)s GHpe st R wer wall,

and further comprises means by which the frontal attachments are connected to the syringe. Because

the guardSofopaEdiyrRiazad velalive e e oPYHRIS DO Rt It FEMRIRS oS aRRLRGTE
contaminggisifich edasnaferervardlidestatieontiRctofitithe choisdaruativitheolljeriingr fardaces
proximal to the syringe prior to affixing the frontal attaghment. 013] According to angther
embodim@nt'8f 3“"1%%& iélrﬁ'fzgvﬁlﬁkﬁé’et{? s?}rl%' OSHhpHaEe 38%]8%%% eoj ﬁ'cc)ﬁ&r/'végy%f#\?gczh (%‘3 made
from eithéo essydngéasiibeTirefeyddgiebiody hes desvably compatitteawiticosuraolysagaitableal area in
the front th%lﬁ iIsposed i lo [ lu isi r seal in
sliding sefgﬁlgég Eo%{tiagct with tﬁgqﬁteﬁggi/va%& St%%%éd \%I%ﬂﬁ %n‘sé%?écggpﬁﬁ%c%%éaﬁs he&%gpc}?(?end, of
the syrin@‘@%@y%ﬁﬁ?ﬂ%%sd#ﬁcé%ﬂ%ﬁﬂﬁfﬁn&%)f% 1FRBNAGHRTS iRfebhRis VaRUISSAWPER syringe

body is pegfigrabbsEeabp oMt BrepHRYAYoPeaiRtnMNRIRP AR ARATI SRAAHRIRS04iSRD
Because the fluid,chamber of the syringe is sealed on both ends, the syringe can be {,e-fllled with
fquid andSRTRRIGRMFRSS Ao SRS KRR IR BB SR STBS AREIIE HIREMRER AT

pre-filled Rytirgedsriisisesiatetratad mpsitiessifetio vuaipbnpnigestioly gsafdroéthmpiepstidabded is
suitable fo ysf IR BHEVEILCIGCINAT Ba el syingesalibie 10 yRAR0 ielfifdued such
that the nose tip of the syringe 1S disposed nwardly of an outer walf of the grotective guard that
extends begtdeedstiiwnpaipdaurs te cOhtamivated sharps. isThe ersieired sevined smaabiiansad

accidental GanAFME AN BRRAR PSS BIFRIBAR! ATHIR SRV GRtbshE TR €IPiNg

prevent the spread of disease. _ v o
prior art, the medical devices disclosed herein comprise a structure that distributes and

transfers forces generated during threaded engagement of a vascular access connector
to a syringe barrel.

[0009] The protective guard of the invention can be made as a unitary part of the
body of a medical device, or can be separately made and attached in fixed relation to
the device, or can be made so that it is moveable relative to the body of the device. Any
frontal attachment to be used with the device is preferably directly attachable to a
“mounting structure that is disposed in fixed relation to a syringe body. The protective
guard of the subject syringes can optionally comprise additional elements that facilitate
connection of a sealing cap, needle assembly, needleless connector or other frontal
attachment to another portion of the syringe body.



[0015] According to another preferred embodiment, the nose of the disclosed pre-filled syringe is
protected by and recessed behind a forwardly projecting guard that is part of the syringe body. This
forwardly proj@RMYy ¥aekture prevents contaminating physical contact betwWReH¥a00%843304 the
recessed nose after the sealing cap has been removed. The forwardly projecting structure does not
completely enclose and cover the recessed nose, but instead protrudes past the tip to prevent

inadvertent inati t,with th jecti , it sglidl
ercirles e o0 A0 RESPAIETSS ke BRred MBOUTERAD of MiC IRvatABH T8 AR S o
contact wiieVisted ot gantprisema deeverdioedendino fesenacormiativatignard plo@réngccording

to anotheloRIMPARIBERSA i IRKEHIAY %éeeov%rﬁﬂydommkgg%gé{aﬁedﬁénﬁ%ﬂﬂr%ﬁ%&@%@eﬂaﬂdard,

non-pre-filled syringe confiﬁured so that a needle can be attached using a conventional luer connector.

Luer conb@ehieg 8 fientrhafiachmeatdr. thReSyiiBgent MOeRTH J s RABIHYaE L PEEEHRTe from
contaminafifsodynepittartivehite/stmion atrospingeoidiag hlkengagratRet Heincancoapaianyy

surfaces of a luer connector securing a frontal attachment to the syringe and reducing the likelihood of
accidental &i‘ggﬂaaﬂgrﬂ%% aﬁn%lﬂ%%).ry S?"tﬁaéﬁ] K%g%rmlﬂets ’atﬁétﬂb%r 8?5‘{8(?%{'%&% ention, a
method isyEnovidettired psopactiofaise paratbablutererorarexttly dtbactabltaprotatiivevgttzod torealsieing the
engagem rf e h ro al n inge. This
reduces tﬁ@%ﬂgliﬁggda%ﬁ%d%ﬁ%éesgy gie é?n&ggéoﬁ%&g%l{e%z fﬂ%ﬂﬁgﬁfgalggtﬁfgggrr?gné{yénqﬁ (tehe
syringe. Axetaelivg @ ark Greroer&pdmBe diabiitisreirasally woomeizesamy Fitashade/tsisn4

inventiong{hm gl BISEY WHQ%WI'E% PrOYidIRgLoRdIngsRIEAGhorwardly projecting guard
protecting the nose of a syringe and having an engagement surface that facilitates substantially full

engagement of A EUHAGSARAS i el BrRfIrL Sorhaninesniscef dhe iRysrticRiheWHPSRd that

distributearagidrtrhis fRsdotive guenparearnriddefopkatigegrisicdidarivthensraitimignéfeddtieeirontal
attachment. [0018 According to ancitherl.pltﬁferreqe%g]bodlme‘pt of the |n\§?ntlo€ﬂ&en forwardly

projectingD 8'33?8 i< Qhi é)r'ﬂSPPn 'Pa%e%co'?“% Refis engPnanevrﬁlg%?ﬁxeC&%r B Stéf‘ a%'%;? rsonically

e
welding, fexitde axsthdeliedtoderenging eipanriurirajetiahdfec pingsical @ofiglratirdiandtdhenother

embodimgiRb i KRAHAGA MPRACAIHEUR BIgSe YL FRNAIRUARINA Hld &%‘{iﬂeﬁ’&%}?‘t

comprises a nose, a mounting structure in fixed relation to the nose that surrounds the nose and is
internally i B8BdIRge dosly nof aliesnaticrliaitireuatrbit te the dUinasidedleig iehmaneelormally

biased tota10®iitan iBevhEBdlieENEpREYONE RN the BipSer ithé indae VR ssiomaalion in
which the ti Of&tgf nose is exposed during connection of a frontal attachment. Prior to use, when the
protectiveoé%ﬁ BYa o9a ‘forwardly extending position, the nose is recessed and protected from

contamination. [0012] According to another embodiment of the invention, the forwardly
projecting guard is a forwardly projecting, substantially cylindrical outer wall, and further
comprises means by which the frontal attachments are connected to the syringe.
Because the guard projects forwardly beyond the tip of the nose, the nose is protected
from accidental contamination due to inadvertent, incidental contact with a clinician or
with objects or surfaces proximal to the syringe prior to affixing the frontal attachment.
[0013] According to another embodiment of the invention, a pre-filled syringe
comprises an elongated hollow syringe body made from either glass or plastic. The
syringe body has an open nose with a reduced cross-sectional area in the front and an
open back end. Disposed in the hollow body is a plunger comprising a plunger seal in
sliding sealed contact with the interior wall of the body. The one-piece plunger seals the
back end. of the syringe body and has a surface for applying thumb force during
injections. The nose of the syringe body is preferably sealed with a removable sealing

5



[0020] According to another embodiment of the invention, a structure is disclosed that will
simultaneously protect the nose of a medical device intended for use with a frontal attachment from
becoming c¥d¢iaddeRbrior to use and will also reduce the likelihood of tHRCFAHIZ10at0ae N hent
becoming disengaged from the medical device during use. [0021] According to another
embodiment of the invention, a method is disclosed for protecting the tip of a luer connector that is part

of a mediggl deyice foMHPRATURHARIINGIY SIRNRISNNGL 36RP SRR Indie fRoghRbdhesrpnnector

by providing a protective guard that projects forwardly beyond the nose to which a luer connector is

attachablBe Pre-#ad iRy s rrdstpraruptbibiabgedoes not compromise the integrity of a standard
luer interface wighea F At @ dadmeniotHéP tRB8dIRNSAL4PRE Vst O03 $r84illRR IEfringe is

DESCRIPTION OF THE DRAWINGS 0022] The apparatys of the invention is further described
and expl SRR E B ML T HFIGL NGO 14 S GRS olevation
view, parfaiiyse sdﬂ}immﬁfkt@@mnmaﬁpe.ntﬁfeamﬁﬁﬂmdwmmmrt.ﬁmiMiﬁgmisemBigrcmb, as can
oo et Wl e 0, 50 AN RGP U BRI G e o
with the seiiegtivepgeandvibdt extends beyond the tip of the nose. " The recessed nose is
protected from contamination due to accidental contact with contaminants prior to
attachment of the CLAVE® connector, thereby helping prevent the spread of disease.
[0015] According to another preferred embodiment, the nose of the disclosed
pre-filled syringe is protected by and recessed behind a forwardly projecting guard that
is part of the syringe body. This forwardly projecting structure prevents contaminating
physical contact between the user and the recessed nose after the sealing cap has
been removed. The forwardly projecting structure does not completely enclose and
cover the recessed nose, but instead protrudes past the tip to prevent inadvertent
contaminating contact with the nose. The projecting structure, Whether or not it solidly
encircles the nose of the syringe, should block, interfere with or otherwise prevent
human physical contact with the nose during normal use to protect the nose from
contamination.
[0016] According to another embodiment of the invention, a forwardly projecting
guard is incorporated onto a standard, non-pre-filled syringe configured so that a needle
can be attached using a conventional luer connector. Luer connectors are well known
in the art. The present invention protects the nose of a syringe from contamination by
contact while simultaneously providing full engagement between cooperating sui'faces
of a luer connector securing a frontal attachment to the syringe and reducing the
likelihood of accidental disengagement during use. |
[0017] According to another embodiment of the invention, a method is provided
_for protecting the tip of a luer connector from contamination without reducing the
engagement surface area between the luer of a frontal attachment and the nose of a
syringe. This reduces the likelihood of fluid leakage at the connection between the
- frontal attachment and the syringe. According to one preferred embodiment of the



FIG. 3 is a side elevation view, partially in section, of the syringe of FIG. 2 that is coaxially aligned with
a CLAVE(r) connector prior to attachment of the CLAVE(r) connector to the syringe; FIG.4isa
side elevatid¥O02809/193684lly in section, of the syringe and CLAVE(r) conne ®OT/GSHI/034fer the
CLAVE(r) connector has been attached to the front portion of the syringe; FIG. 5 is an enlarged
detail view of the front portion of the syringe of FIG. 4, better illustrating the connection between the

syringe and thf %L,%\]/E(S}Jﬁ r&@eﬁ;[g{qlon ﬁ?lﬁm%é% 3’§hqﬁd?‘l§\/%tl%tﬁ§ /B (}AWQ én 1%%?1 of the

front portlon ora éyrlnge 0 e inven S coa ssembly ha };lng a luer
connectaprpisitingaauaidnpeatesting thecadsaofcriifingatandyhinded an engagementpifars/ation

view, parially {3 GRaH0. %E@%ﬁﬁﬂﬂgeféﬂdé?ﬁ%g@rﬁéﬁef@b'w RiGFing@figtiEheaneerisersssandly has

been attached to the front portion of the syring FIG. 8 is a front elevation view of a sgl/_é%\ge

having a SGRAGMENE surfRce &ftﬁefgcgmﬁb@mmﬁé PR BAARHFILHIE S AN RARFRER
cylindricaly¢fge Bafe mén@hae%@m@méarauﬂa@mgag@d@mm@rranMngeguard elements

Raincent pair of A AGFRENESNAR (PUENE e T (AL R bt Ther N DB

FIG.9is ﬁ)mmm'}emummgwgniame isynimdtariy Fr@ldedwith ttbefroisep peionaoktitty sgfiixgd strown in

cross-seclion 1o JIUsiate 0y WS AR ERRFYS JRING 4V REMIRS WA WRiRYESKy during
manufacture.

[0019] According to another embodiment of the invention, a medical device for
use with frontal attachments is provided that comprises a nose, a mounting structure in
fixed relation to the nose that surrounds the nose and is internally threaded but does not
extend forwardly of the nose, and a protective guard that is normally biased to a position
in which it extends beyond the tip of the nose, but is moveable to a position in which the
tip of the nose is exposed during connection of a frontal attachmc_ant. Prior to use, when
the protective guard is biased in its forwardly extending position, the nose is recessed
and protected from contamination.

[0020] According to another embodiment of the invention, a structure is
disclosed that will simultaneously protect the nose of a medical device intended for use
with a frontal attachment from becoming contaminated prior to use and will also reduce
the likelihood of the frontal attachment becoming disengaged from the medical device
during use.

[0021] According to another embodiment of the invention, a method is disclosed
for protecting the tip of a luer connector that is part of a medical device from
contamination without diminishing accessibility to the length of the connector by

‘providing a protective guard that projects forwardly beyond the nose to which a luer
- connector is attachable. The forwardly extending guard preferably does not
compromise the integrity of a standard luer interface with a frontal attachment.



FIG. 10 is an enlarged detail view of the front portion of FIG. 9 that better illustrates the guard of FIGS.
8 and 9, and its relationship to the syringe body; FIG. 11 is a side elevation view of another
embodimen¥é! 2089892¢%de of the invention showing a forwardly biased, proR¢ckiti§2§0HPa380t the front
end of the syringe; FIG. 12 is a syringe as shown in FIG. 11, but with the front portion shown in
cross-section to illustrate how the guard projects forwardly of the nose of the syringe; FIG. 13 is an

enlarged detail view of the fro c?r__cg ' I 6& Q@E Rﬁ%ter illustrates the forwardly
biased guard projecting forwa%@%#5 the n(i@ﬁ{@sgﬁr%e@; . IZ'is an enlarged detail view
showing the froffféRlohhs thePsyatvge At thies in@olisy din frdhgn deseripeshand eexplaiapg alfainst the
biasing forgedai RFMEBHiREREAOSBIAhEE SN EwherdiC- 15 is an exploded front perspective

view of another embodiment ot the invention having a protective guard that comprises a plurality of

circumferentially &FackdSapafidfu &I @ioncHRW e REBH W HicRaTHE™: PELRA LMRPFITRLCh SN

forwardly gyimhgadial e iwantSronatie) th fdieynags, aghiah sesiovmvifticanphifllied sviindge,
cooperating sealin cap that is instgcllable o] thg front end %féthe S rig%%for shipping and storage, and
is remova 8\%@”&{%6 SY%rs%;géfﬁ PrOJE(ENG AT sog- SHBRACSIE SEVEoN view, partially

broken away, offth8. sy risgm &EXpIcdéd, sidéhdleyationgdew geattidllnio Serctienralfathe fsyjngepoéssed to
the positig?dVQer\ﬁi{h\?ﬂlérggglmgtle%ﬁcp&%@'gn of an injection; and FIG. 17 is cross-sectional side
v O rtion (

elevation view of the front po the syringe of FIG. 15 wherein the plunger is inserted into the
barrel and is moblfgy Poisvarside aipmationticwahatialyinsettioe af thegsunnapeefibiG. 2 that is

coaxially aligned with a CLAVE® connector prior to attachment of the CLAVE® connector
to the syringe;

FIG. 4 is a side elevation view, partially in section, of the syringe and CLAVE®
connector of FIG. 3 after the CLAVE® connector has been attached to the front portion
of the syringe;

FIG. 5 is an enlarged detail view of the front portion of the syringe of FIG. 4,
better illustrating the connection between the syringe and thé CLAVE?® connector;

FIG. 6 is a side elevation view, partially in section, of the front portion of a syringe
of the invention that is coaxially aligned with a needle assembly having a luer connector
prior to attachment of the needle assembly to the syringe;

FIG. 7 is a side elevation view, partially in section, of the syringe and needle
assembly of FIG. 6 after the needle assembly has been attached to the front portion of
the syringe;

FIG. 8 is a front elevation view of a syringe having a guard made as part of the
syringe body, the guard comprising an internally threaded cylindrical collar and a
plurality of circumferentially spaced, longitudinally extending guard elements projécting

| forwardly from the cylindrical collar, with arcuate spacing between each most closely
adjacent pair of guard elements that is substantially less than the width of each guard
element; .

FIG. 9 is a side elevation view of the syringe of FIG. 8, with the front portion of
the syringe shown in cross-section to illustrate how the guard projects forwardly of the
nose of the syringe;



WO 2009/102624PCT/US2009/033304 DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00231 Referring to FIGS. 1 and 2, pre-filled syringe 10 has a body preferably comprising tubular
barrel 14, phYERA02492034 a front end portion or nose 16, which has a redu®éJ 9%k bhal area
relative to the barrel 14, and an open back end portion 23. The body of syringe 10 is preferably molded
from a substantially transparent polymeric resin such as polypropylene, but other materials such as

other polymericgesing or. glass are als table for yse in the inyentio ?ﬁ?iet ther parameters
referred to in th|I§?§|'S(;i((;’-)slusgre%:Pci &1%6%%% %f%%gfs‘éﬁ’i"n O{eHE)eacf 08?1(9 %}é'r fbnog 0 ‘thg(;-:- Lﬁaa(r%retf‘i s a

plunger 2Hustraies theavaed @f e diaghdrand isdeiatinnsiiip tetiegynngebedyy or may not be a
separate piece, plidNGS g AR CBIARIN DN SOB AR R RRITRLA FIg Aacalsiheck end

portion 23 of s%{ringe barrel 14 and has an end cap 28 for applying thumb torce to depress plunger 24

and discHaY§8YARFRaNMIg RN wariydingest prjertinapsEci 8 feend AbthesWiigShore with a

forwardly facingregeningisl &, spthgesaslenswiesi #N.covemal RARr tUESIBb FRsROMaRISRAling cap
40. When both_og N b?{% engﬁ?o tion 23 and nose, 16 of the s&rinq barrel 14 are sealed prior to use,
syringe 15'%3R %e(%%‘- S ihﬂm & AP EIRSRHAMBEYY 8T iR d0§RCL AR SYTTIR filled,

vacuum pressuffd@lohg isidnfeclamgdat nhedaih pawn gé it faowt ipoetion whithd3swhithgie el PIG10E2 24 in
place. Q0 . 10 i | I ly. pE '??t'![wg, otecti uard 20 is.unitarily
molded asﬂgaﬁ%éﬁ@g}géye (ggf] t&r%?f?l@g %ﬂﬂ%%%i[gdg%@ eé’%lr%s', rw%f’)(/ﬁga%fﬁr%sﬁeofg. (gztﬁﬁng cap
40 is prefé¥Bg8fa two-walled structure that slides into engagement over both projecting guard 20 and

nose 16, Inner gdige 48 gl e GSPORSHARADAUIRLN SOGRASS e SyiRdle S prgiecting

guard 20. Inner edge 52 of inner wall 50 of sealing cap 40 slidably engages the outside of nose 16. As
sealing cdp ¥eTRIBING 9 wgHisHehed fearuaiily againgt the, Hiasibetiagcsierunmy wenpaEfinst stop

44 and ndise déssasftitheganingsiop 42. When the tip of nose 16 seats against stop 42, nose opening
nose opening Lo G Gl BB AT RECHHEDREo A hrBP R FRURAITT B RS, AL
the time dfiventjaediagnenm40ristestivevgudrdnthat dieprsesoe plumalitle tfeciscimgfedsritiitywith the
nose in agguaahl W aRPEAO2EAY GAdH BRRRN#32 Y free end that projects both forwardly
and radially outward from the tip of the nose, which is ‘shown in combination with a
cooperating sealing cap that is installable on the front end of the syringe for shipping
and storage, and is removable at the time of use; and
FIG. 16 is a cross-sectional side elevation view, partially broken away, of the
syringe of FIG. 15, with the plunger inserted into the barrel and fully depressed to the
position where it will rest at the conclusion of an injection; and
FIG. 17 is cross-sectional side elevation view of the front portion of the syringe of
FIG. 15 wherein the plunger is inserted into the barrel and is moving forward relative to
the barrel as it would be during an injection.



position, thus unsealing nose opening 18 and also avoiding spillage prior to connecting a frontal
attachment device. [0026] Referring to FIGS. 3 and 4, in a preferred embodiment inner wall 22 of
forwardly proj@2MY 19363 20 is threaded to accept the cooperative threadsPST/AI$ACI0AIH(r)
connector 12 once the sealing cap is removed. The CLAVE(r) connector is preferably attached to the
syringe while the nose is being held in an elevated position relative to the remainder of the variable

fluid chamber inside the iy@g@%lg?ﬁﬁrwgrﬁwﬁw@ﬂﬂggrgﬁgdﬂﬁw sized and configured
slightly larg

so that it extends beyond nose 16 and so that the inner diameter Is er than the outer

diameter of CLAMRZSIcFefertog 1o FIGSodoand 2ramedited saieg) Ebhasctobady arefemblyardly
facing opegmpeskeg WHGibeRRNAahIiRA TSR 1Y BYMURY HORIGH BN FIELCRSNGRIK hadas a

back section 31, with external threads 30. External threads 30 allow CLAVE(ré connector 12 to be
threaded MIGISREL Gy ProRdimpbasa Balvpro.tedaghdé rIdRAPRAY Baekifdipasions. 4,
CLAVE(r)aainnentobbddhas ayasageardlyidasiatsnttdlmddiddatrisnencislpstaibagksadiininent.
Rearward {arcr:\in'gcnleeew‘e 3346 *i15 ;'{é qu(i)g cpmméjnniczgti n with %n fr?nt end 32. FEéz_;llstomfzric support
structure strains rateral movemenrorneadie 34. © % ]eﬁae?eﬁﬂﬁ; BF RS, BIELR (n
connectorrgsing beiglgshratdaiginacaeeptéhiatiof pse-fildbesimmotionOswistbnaibesypraretansture 36
moves relalide4a ReRPiRiSdidays pxposing needle 34. When fully threaded together, elastomeric

support structure 36 of CLAVE(r) connector 12 and nose 16 of pre-filled syringe 10 form a fluid-tight
seal. When CLANRZSl-Bisrased in hakadiesns paitiinddyehtie tarehidaielp faltingeicdle 34 of

CLAVE(teiig etosdrvaralyysiefettiny aB s & /P enihehd8r Matliselighilawsyun vayatie dwid
dle 34 and out CLAVE(r) connector 12 through forwardly

chamber 15, through nose 16, through ne C
facing op&égﬁ’a@% R 18 @lﬂ%l%%%ﬁﬁ&&%@%%@lﬂggﬂqm i hareloldd RIVBgeA? the
forward endaté dEtkARAE rpodione 2B 0k syttingectdrant A dndehashieh éndypigaIBeatse dpiyidg

iGAt ' tl ini lyi ' dminist t tient h th
IV tube ?Ai@?é’aﬁﬁ%% é%%ﬁé{%gée%?ﬁ% %%%ﬁ%%@%%@%@fffﬁ%%%@%ﬁ%ﬁ gh one
preferred ¥$RbodiRgentPiyinga B rhrs s @xial date tithon iorweBHy fasing wilebingrideratsbd by
those of opdiganiesidlsibRr cdnariraRiradNs divmie TerRtILoRWARAY BipiasinguadargaR of

pre-filled syringe 10 can similarly be designed to accept frontal attachments other than a CLAVE(r)

connectoPPSHRRRE&ENthRPHR 73 @ndhposealf obthseyiiusdarml Adsra sarledpriosde usas
recessed gyrthgeotactad tierprediieMwiAlinjuid e iieduiacitipbie soREative affasgunent
structures, a{;ﬁ ovided as part of the syringe .(%ﬁ das a&é}f the device to be attached tg the
syringe. It'séh'ouf[j KL é?éé&-’&p‘?iﬂfé&’d?ﬂf f §'§E%’i‘3§ﬁpﬂa 0og A and iegeh el S Wl be
connectedkerp pheget4fioplagfea syringe body by the use of any suitable attachment method and
structure havmg[(jgﬁ q{g@ﬁmgiwmg%w%m%ﬂt tlfg s#&?g reg}% u %t%ﬁ%ogtl‘;gmo e,lrsabuttlng

or frictionally engageable surfaces or interfaces, and other t INg cooperating elements

adapted tgRjtvilyeraoidng malnathehhemadyohig-liley stytioag < Bnand extands deswsidhgpassdy,
which moypYgg fEUCEigaiingn dale sl RepRRIASGUE WrRilaehed iRtiadrs ' aien KdBs Eﬂﬂy of the

syringe. The frontal-attachments can be connected either releasably or permanently, but the

attachmeS"SREEMRNLAYRH PRt Broissting aHaE8QiandiBara Jé winde sedae & akruterwaltiAulic
pressuresotsédifing dunaly sikpilicBagagEs the detside olQSafldiRtagiaeLIOd | fnef adigb BRBPther
preferred embodiment ?{Ithe invention is %mewn wherein orwar%la/ %E@:tin protective guard 62
extends fdTRETNF'hR% ST £ I9, SRPl caeRPER e B84SR OF fose: The ARG SR ecured
in fixed refilishidestlwts ey eodnt lues preditied thydads 69, thedjaotiodoguasd 200ssrtsgagiairstire and
are sized nfigured torecei . ratively,gnaage flange 54 of the lyer connector of
needle ho%%% %% gﬁ ﬁleﬁe%% éﬁ(aéggﬁgﬁ%ﬁ@e@d@a&s@ﬁ%@%&%ﬁﬁgﬁ So{éﬁsr?@ig A0 %t%?hat is
attached ifidideosseperingidfiscecaléd bAlemativalygstalingarapmdficationavearn elastedhediolder 58.

protsetve M o SoAee o (/N L BE Lot G A 50 Tl U e i B 5

protective guard 62, creating a fluid-tight sea uer

that utilize4"MRCATSAIM dBrasHeR docashienstin diuidiigetisealaféthertimarnidise oremling wiiid®isnose 66
and the ina!%oémﬁﬂwmelﬁﬁé&%yﬁﬁﬁe'H@ﬁﬁﬂ@%%ﬁmg@@ﬂ@m FRIP IR AoES S AR

intended only for illustrative purposes, and it should be understood and appreciated by those of
ordinary skill in the art upon reading this '
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WO 2009/102624PCT/US2009/033304 disclosure that other similarly effective mounting structures
that are an integral part of or permanently secured in fixed relation to the barrel can be used to attach
a needle as¥PRIRPLIZRE front of a syringe, provided, however, that such sRGAURIENRBESHY elements
that permit the use of a forwardly projecting, protective guard extending beyond the tip of the nose of
the syringe and further provided that such protective guards can be used in a manner that is consistent
with the s gﬂ&prg&&elﬁ%@@ 'g CORk inatio Qy b £ i | 8-10,
syringe 90 of the invention co}@ﬂe%etugu?ﬁ@grgreﬁh%%%&n%%a g?da%?)% %?%%é%%r@:eer ! gthat can
be manip@lfedalsHigHunentiegecos and end cap 98. Syringe 90 is desirably provided with a
protective guardiy@ddf-RefdRiigab FecH0oYAnie ammf@%;@kmaoéméyﬂeeﬁmm@m@ 404

comprises a cylindrical collar 105 with internal threads 106 and a plurality of circumferentially spaced,
longitudin W"é&q BReeglingqaiar erRsis dareadrd dRgaerartr iy FORPEIAER tIeIBSORY With a
relatively ChAVE arcomiectprd? I dignosediiwapnicasmovidce Thpalof\vBRrdsinsuteitssl08. In
this embodiment, the width of spaces 109 is substantially less than,the width of each guard.element
105, Spadt e ARSI (ot Rl e R B SR SEe T puard
104 ha_d areiatiﬂaddb@y&mﬂiﬂdeoobthwaaﬂiyh@rmwmdmbeﬂin‘EIidafth_e syrigef theyfnmiaally
prolecting hiRichRtE IR AR Abaarh, A8 dRELINNRILY SPURR% LlRd kSR kAR e
hem Is prefer ough to perfmit the fingers of a

width of elongate spaces 109 between them is ably not great en ]
clinician t&MASOLERIES tinaer stiareeine melighlyidanaesrihan Jie ovies dmetecafselihyBpen end
of guard I¥hHaatds ppposite barrel 92 of syringe 90 extends longitudinally forward of the tip of nose

100, nose 100 i cted from physical contact that could contaminate it. Internal threads 106 are
preferably sized @@ﬁe‘gt ﬂﬁﬂ?ﬁPEAQ}EA(Mchoﬁﬂﬂemraﬁa had A M AR BPRIL BOnPectors as

previouslywhiebcisbeonneaetkhlontdod tospdne s witedt: S TRe CuAl/Bfh easiadiuiy| Jizess corbaitional
frontal att \ in,the accompanying drawings. 003 ring to FIG 1-14,
syringe 1]?(% %%?Q%Q@Rﬁo%n%@e%%rgg ? ai/iarf?(\)gyt g%ﬁ)u a{?%asrr%? fiawféﬂgéir%ﬁrﬁg %%%rf%nﬁgend
portion orbfodbreadethintg daomaridiylipeiscting et 20frohpraciiigdsyrimgg d PlunBeferringvith

plunger hagiarikafhaprmaundel Roa(ughisdhie k'Hab'y fogaanaR FaHy Reday sk fpiedly
molded WO 2009/102624PCT/US2009/033304 mounting structure 120 with internal threads; and a

protective¥ Gt B RRG S8RRAR pReanvaidly Jesing nessiisy3isin fhuid Taegynigationdy is

preferablywitieldperiponBerdd SN AN SABEB VGH IO bIFRIF SSBT SSFARS IRRMIRIRASHRNPYF other
polymeric resips Qr. glass are also acceptable materials. In this embodiment of the invention, the front

end portio'?]ef of Which is most easily seen in FIGS. 13-14, the forwardly extending end of nose 116
is recessed and [9028}tREefearimgdot&HGn Stias IGLAVES ehynpeofecti2gisiiseteg tiiecgdaddid@btteat is

attached ) dnterpall i r 0. A portion of nose 116 is
encircled f@r?%ﬁr?t%? ns%ﬁ é?tﬁ'r@%%aa}ﬂgglrﬁ@t%?eﬁrg?%@égﬁ%@%ﬁr%pgré‘é‘r%ﬁé) glez%?c'lvgn oy |g%red to
accept coRterfiiaPERISIE(eedise Stbrs, Wl clalhiadhraaded \ingdther ceerioroesicnsuphotin), or

other similgriAiFg 4 Rel ANAShEARRISBF B NP S0 428 SHislaba YAREES N RoRUtdRiprTace of

mounting structure 120 and is mov@eable between an extended position (as shown in FIGS. 11-13)
wherein siighfysesh iV¥hen Sl Bngennasipnd? io atiachas erersriisd-rerings dRereavedidhy 124 is
compressgitipg arfgsec133 \bthen Avrecihmie@n 186 isritarRe irﬁma@bﬁprw@lxbﬁémﬁginmposition,
the front e'ud (Pf npse 116 is recessed ?n?l lProt%cte from contamination g physical contact.
edication flows from variable fluid chamber 15, through nose 16, through needle 34
- and out CLAVE® connector 12 through forwardly facing open end 32, which is typically
“connected to a closed IV system. In a closed IV system, the forward end of a CLAVE®
connector is attached to an IV tube, which is typically also in fluid communication with a
bag or bottle containing a fluid being administered to a patient through another IV tube

inserted into a patient’s vein.
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[0033] Outwardly-facing annular boss 130 is preferably provided on mounting structure 120, and abuts
against inwardly-facing annular boss 132 on protective guard 126, opposing the biasing force from
spring 124 a8 PRYERGRY protective guard 126 from detaching from mountfiégr4tR3ees 39 of syringe
110. Referring specifically to FIG. 14 wherein forwardly biased protective guard 126 is in its retracted
position, spring 124 is compressed and nose 116 is no longer recessed. In this position,

rwardlyfacing S AGRAAA* LR B IS BUMER DY AR hessckifiam mguniing

structure 120, events'protective guar rom elng retract ar ana over-compressing

spring 12@'3’1*1@’1&%5@@& Beitvisdh %Mﬂd@@ﬁ%@lS@&%@ﬁﬁﬁﬂMlﬁﬁtg {Retfiendfé YPAbtion of
protective it ¥k HiserRissreCiHhe BrRARMOPIIECERS SRERD IBbf BRIGHAE iR 146 faalways in

its extended, protecting posmon until some ach tional rearwardly directed outsn%e force 138 is exerted

against it S Ay hedrsigrat orsei-onaal pigchmapisaibes dhar @ SLAVenisranraeithdat as wil
occur, form&am@mmrm@tmo@émmwwﬁrﬁf 20CHAMK(s) @@m&ptmw qtaegd‘rumalmmchme@t to the
syringe. ésé)%] Stil a rfeferred embodiment of%he inv QP. ? ribed and ex Ialned in
relation t0 Fi %‘ﬁ)l "%P&t&S’%{as'Vm? R ARG AT RS ?C%sﬁgg Setr(z)a syfinge 110
(as previattaghivsoti b&dature%amnmﬁt@@as it iof toerdyiriage hedihesnd eslipgricaltia dehines
removed pligL ISR Q] %W‘éy’r‘h It AN HAAGEEY o 6W9§a&4%‘%ﬂ@8{ arBaps( 148 with

a slidably insertable plunger having a plunger handle 144 and a plunger s€al 146, and a forwardly

extendindt® fniahaltaebmemie ¢amhke onmesiad AirgiesdbaENhOcmswingerhesy, by the,

Referring d@&@%n}@é?a&@éﬁ%%@ﬁﬂéﬁ@d'QFQQWUHQ@WMIEHU%Hr&(&ﬁ@)w'ﬁhwﬁﬁmlﬁhreads
and nose 158 are unltar#%molded as ﬁ)art of the body of syringe 140. Protective guard 150 further

comprisedMiAtPRdNEF AR UMALRLINGRINIS RSt 19p!ST: IRyilIHEng exdictinnal snoaesaRiRs 152

separatecsbﬂaiesmerﬁeﬁaeesl%drbth@rmbadmmfﬁb&mhqngn@lemémtédetb@@rtmodlment
of FIGS. %610 th %fo¥r ardlyfta Cplggfre ends of ard ents 152 re ort er radlaII)(Po tward
1 a

Mou 9 ruc yre on
relative to-NGOSE St ey exen away rom mou tlng S ructure ér handle

144, with angengeatlng@tﬁuGtUMdStantsrﬂemabpartmbomgdwmcagahmm tﬁaa@lrelwm fadicated
by arrow §62 nGlg- FieRyrRgRUNER! fondatddmnchlungrnd LBrmraird Biths faahexd,phparrel

148 following completion of an injection. [0035] It will be understood and appreciated by those of

ordinary SrmaRRNEY: vt rihe Aflaghmentistiuciue tﬂ&?‘&?{]éphﬁﬁe‘f’%@kmeago fivid dgatRgepaper,
cardboardyfieh ajtqewém@@qmam@m REsifed i RRrsinaipreigRivnbanddhag e similarly

Sterle packagmBaL] f%ﬁ?“%é%rnt&i.%féé OGP f R Tt PR b gations o
the invenﬁmveMtbhhsvdbmhe&dm&ampfmvmrdlxo MSetmfgoINMQtlsélu;mmesarenpndsrm«agjﬂye
the broad ot loss: B o el TR &2 A P B, B SR i
1. A medifseddaglediomimiharsitageabadic bashmamadj@weedmﬁﬂotmiﬁ@uncnoa &ﬁr\&al‘myflil@gectlng
‘;'g'r?nz g:fémfeé}%maﬁ]% K9643hiF LiTfUIe SR ENVEHIRN HBPtBIR bAdagRMs L&Y Keasably

the luer connector of needle holder 58 of needle attachment 56. Needle assembly 56

further comprises needle 60 that is attached inside a smaller-diameter axial bore

| providing fluid communication through needle holder 58. Flange 54 of the luer

connector of needle attachment 56 is desirably threaded into threads 64 of protective

guard 62, creating a fluid-tight seal between nose 66 and luer lock needle attachment

56 that utilizes the full length of the cooperating, tapered engagement surfaces on the

outside of nose 66 and the inside of needle holder 58. The luer connector embodiment

as shown FIGS. 6 and 7 is intended only for illustrative purposes, and it should be

-understood and appreciated by those of ordinary skill in the art upon reading this
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a permanently affixed protective guard comprising radially-spaced and outwardly-inclined projecting
fingers projecting forwardly beyond the fluid outlet member to protect the fluid outlet member from
pathogenic ¥ShEMedidh by contact prior to being releasably connected toRAE BRI B3 Ehment.

2. The medical device of claim 1 wherein the device is a syringe that further comprises a body and a
plunger insertable into the body. 3. The medical device of claim 2 wherein the syringe is pre-filled.

4. The me S|ci:1I olIJer\él ef%l ?f %%ll%ll ar r(?ﬁ‘egtll% gr%ntal %é?c Lbﬁ nt |s %ec ted 'f'r%r,(% th?e‘ %rorpg cqn5|st|ng
of a seallng cap, a’sarety cap, a ermic needle assem [\7\‘:3? conn a luer connector

or other msﬂnmmbess@mdeudm@dvralatmse dbm@araald(aamésa@m@tw atiagbter hebdle 5. The
medical %yé%%ﬁff'ﬁ‘i%‘é VHlarEedR ‘K‘%ergéﬁ%w&? drﬁ%\ﬁé%ém B WRR" &%@Rﬂ%@se%t!)%w one

integrated needle’safety component e medical device of claim 5 wherein the safety

com poneﬁ{qg‘%ﬁéci@étfr@ﬁﬁfﬂﬁetbﬁ)ﬂﬁ%&fs%tﬁ?@'@*ﬁlw&éﬁeﬁq@ﬁtrﬁr%%%lé%%’%@%ﬂﬂ’ Bher
devices dpsigiR teeptptast {F\@ahb§ér%ﬁ’\fﬂ6<%?ﬁ'lf‘@@q eﬁi@@ﬁﬂﬁ%ﬁ%?@ﬁ@@'ﬂ%@%@&@@%@cﬂv@ The

medical device of clajm 1 wherein the forwardly projectin id outlet member comprises a nose
aving arAREERE b° USSOIE FEHHESH U LB A NN B SRR P BIESERD ot
member aamtznsiagiiol by contettion surface.

[0031] Referring to FIGS. 8-10, syringe 90 of the invention comprises tubular
barrel 92 having a slidably engaged plunger 96 that can be manipulated using barrel
flange 94 and end cap 98. Syringe 90 is desirably provided with a protective guard 104
(FIG. 10) that, as shown, is an integral part of the syringe body. Guard 104 comprises a
cylindrical collar 105 with internal threads 106 and a plurality of circumferentially
spaced, longitudinally extending guard elements 108 projecting forwardly from
cylindrical collar 105, with a relatively narrow arcuate space 109 disposed between
each adjacent pair of guard elements 108. In this embodiment, the width of spaces 109
is substantially less than the width of each guard element 108. Spaces 109 allow guard
elements 108 to flex to greater extent than would be possible if guard 104 had a
continuous cylindrical or outwardly tapered sidewall. The free ends of longitudinally
projecting guard elements 108 of guard 104 extend forwardly beyond tip 102 of nose
100, and the width of elongate spaces 109 between them is preferably not great enough

.to permit the fingers of a clinician to pass between them and come into physical contact
with nose 100. Because the open end of guard 104 that is opposite barrel 92 of syringe
90 extends longitudinally forward of the tip of nose 100, nose 100 is protected from
physical contact that could contaminate it. Internal threads 106 are preferably sized to
accept both CLAVE® connectors and needle attachments with luer connectors as
previously described in relation to the syringes of FIGS. 3-7, and other similarly sized
conventional frontal attachments not shown in the accompanying drawings.

[0032] Referring to FIGS. 11-14, syringe 110 preferably comprises a body
having a tubular barrel 114, finger grips 123, a front end portion or nose 116 having a
longitudinal bore 118 with a front-facing opening; a plunger 124 with plunger handle 128
and a plunger seal (not visible) slidably engageable with the barrel; a unitarily molded
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9. The medical device of claim 1 wherein the protective guard surrounds the fluid outlet member
circumferentially. 10. The medical device of claim 1, further comprising a mounting structure
disposed in WxedD9&E6RHo the fluid outlet member. 11. The medical dBGEASIGUNBIG wherein at
least part of the mounting structure is internally threaded. 12. The medical device of claim 2
wherein the protective guard is unitarily made as part of the body. 13. The medical device of claim

1 wherein the protec ar MRS bstantially cylindri ar. . 1edical device
of claim ggovgﬁqépgngt&ne%égrg?eg& %hrﬁ%rﬁ%ri&%é%ﬂb%@n%al 3!%%0?1‘{1%%%85#& andgglgp L:arality of
circumfer@fvangly peasidtbe £0d efraesenidiidpropidin g dhwattie sginaacediais prefembihe

medical QﬁMiG%d)ffRiﬁi\malsWB%ﬂéh}F RENSHIRROPBIFhRHBIISES SUBP WY IRGIFHIpHIHEOHiguUred to
receve acftrr?grt%o?)tltrﬁgpi[:n?egtirllg ':'# gléls%h;r%ne%gg %@c%rgfable materials. In this embodiment of the
invention, the front end portion 119 of which is most easily seen in FIGS. 13-14, the
forwardly extending end of nose 116 is recessed and protected from contamination by
forwardly projecting, protective guard 126 that is attached to and supported by internally
threaded mounting structure 120. A portion of nose 116 is encircled by mounting
structure 120, and internal threads 122 are preferably sized and configured to accept
conventional CLAVE® connectors, needle attachments with luer connectors (not
shown), or other similarly sized frontal attachments. Protective guard 126 slidably
engages the outside surface of mounting structure 120 and is moveable between an
extended position (as shown in FIGS. 11-13) wherein spring 124 is expanded, and a
retracted position (as shown in FIG. 14) wherein spring 124 is compressed by a force
138. When protective guard 126 is biased into its forwardly extending position, the front
end of nose 116 is recessed and protected from contamination by physical contact.
[0033] Outwardly-facing annular boss 130 is preferably provided on mounting
“structure 120, and abuts against inwardly-facing annular boss 132 on protective guard
126, opposing the biasing force from spring 124 and preventing protective guard 126
from detaching from mounting structure 120 of syringe 110. Referring specifically to
FIG. 14 wherein forwardly biased protective guard 126 is in its retracted position, spring
124 is compressed and nose 116 is no longer recessed. In this position, inwardly-facing
“annular boss 134 is abutted against outwardly-facing annular boss 130 on mounting
structure \120, which prevents protective guard 126 from being retracted too far and
“over-compressing spring 124. The cooperation between annular bosses 130, 132 and
134 limits the range of motion of protective guard 126. Because of the expansion force
of spring 124, protective guard 126 is always in its extended, protecting position until
some additional rearwardly directed outside force 138 is exerted against it, either
directly by the user or indirectly by an abutting surface of a frontal attachment as will
occur, for example, during the attachment of a CLAVE® connector or other frontal
“attachment to the syringe.
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16. The medical device of claim 1 in combination with a sealing cap. 17. The medical device of
claim 2 wherein the protective guard comprises a first part connected in fixed relation to the syringe
body and a WeaH/pGxhat slidably engages the first part and is biased to BGIJEHO90 NS it extends
forwardly of the forwardly projecting fluid outlet member. 18. The medical device of claim 17
wherein the second part is biased by a compressing spring disposed around the first part. 19. The

medical device r nthe otec |ve u Vi additional secu alnsta C|dental
) gté SJmYV ?1 r%F 'ﬁ% %rupgn? g inve % (; ga&

separation or diSengag emen the htal attachmen he madichl'device ot dlaih
wherein tRspirinedtiogejation 1%Fé§§es1ﬁrdﬁonﬁl@n@@@ibtmevwenghd 4o Endlmbllfmmtal

attachmepfost redped@OtdegiFR a6 2L CA?@H%IWQ@&H&Q& m%%%% GHAFHIEOIRS AR

additional barrier to accidental user contact with one ‘or more elements of the frontal attachment 22. A

medical RAMEIMRAIARPUR iResRiNgFaR AdR thal 8RR veinpiiRig: UsrieF sYRRER AP Withiée;

frontal attachment. Syringe 140 comprises a barrel 148 with a slidably insertable
plunger having a plunger handle 144 and a plunger seal 146, and a forwardly extending
nose with a protective guard 150 that is further described in relation to FIGS. 16-17.
Referring to FIGS. 16-17, protective guard 150, integral mounting structure 160 with
internal threads, and nose 158 are unitarily molded as part of the body of syringe 140.
Protective guard 150 further comprises a plurality of circumferentially spaced-apart,
longitudinally extending guard elements 152 separated by elongate spaces 154. In this
embodiment of the invention, in contrast to the embodiment of FIGS. 8-10, the forwardly
facing free ends of guard elements 152 flare or taper radially outward relative to nose
158 as they extend away from mounting structure 160. FIG. 17 depicts plunger handie
144, with plunger seal 146 attached to its front end, moving forwardly through barrel 148
as indicated by arrow 162. FIG. 16 depicts plunger handle 144 and plunger 146 seated
in the front end of barrel 148 following completion of an injection.

[0035] It will be understood and appreciated by those of ordinary skill in the art
upon reading this disclosure that other materials such as, for example, paper,
cardboard, foil, or a polymeric material can be used to fabricate a protective band that
can similarly function as a protective guard for the nose of a medical device after the
device is removed from its sterile packaging but prior to connection to a frontal
attachment. Other alterations and modifications of the invention will likewise become
apparent to those of ordinary skill in the art upon reading the present disclosure, -and it
is intended that the scope of the invention disclosed herein be limited only by the

broadest interpretation of the appended claims to which the inventars are legally
entitled.
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a mounting structure disposed in fixed relation to the luer connection surface; and a permanently
affixed protective guard comprising radially-spaced and outwardly-inclined projecting fingers projecting
forwardly beyond and protecting the luer connection surface from pathogenic contamination by contact.
23. The medical device of claim 22 wherein the device is a syringe that further comprises a body and a
plunger insertable into the body. 24. The medigag|glevice of claim 22 wherein the syringe is pre-filled.
25. The medical device of claim 22, further comprising a frontal attachment selected from the group
consisting of a SlealingAapedisaNeky\Mmha\hygmiem&rmHGfdJmmanﬁﬂjd d&viddVdgmmdgingctor, a luer
connector or other i/?asculﬁi)faccess?«zwnne&tor avi gcces ewczhand a luer- ac[ éTted cath er hub.

26. The medicaPdeVICEBF Haifi A eI? SlerMidiEd| %se%bwsfﬁ olﬂborls ggt least
one integratechorieditosaléth eoifypakeattachment and releasably connectable thereto; and

a permanently affixed protective guard comprising radially-spaced and outwardly-
inclined projecting fingers projecting forwardly beyond the fluid outlet member to protect
the fluid outlet member from pathogenic contamination by contact prior to being
releasably connected to the frontal attachment.

2. The medical device of claim 1 wherein the device is a syringe that further

comprises a body and a plunger insertable into the body.
3. The medical device of claim 2 wherein the syringe is pre-filled.

4. The medical device of claim 1 wherein the frontal attachment is selected
from the group consisting of a sealing cap, a safety cap, a hypodermic needle
assembly, a CLAVE® connector, a luer connector or other vascular access connector, a

vial access device and a luer-activated catheter hub.

5. The medical device of claim 4 wherein the hypodermic needle assembly
further comprises at least one integrated needle safety component.

6. The medical device of claim 5 wherein the safety component is selected
from the group consisting of slidable sheaths, pivotable covers and other devices
designed to protect healthcare workers from exposure to contaminated sharps.

7. The medical device of claim 1 wherein the forwardly projecting fluid outlet

member comprises a nose having an axial bore.

8. The medical device of claim 1 wherein the forwardly projecting outlet

member comprises a luer connection surface.
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27. The medical device of claim 26 wherein the safety component is selected from the group consisting of
slidable sheaths, pivotable covers and other devices designed to protect healthcare workers from

exposure to contaminated sharps. 28. The medical device of claim 22 wherein the forwardly
projecting fluid outlet member comprises a nose having an axial bore. 29. The medical device of
claim 22 wherein the protective guard surrounds the luer connection surface circumferentially. 30.

The medical device of claim 22 wherein at least part of the mounting structure is internally threaded.

31. The medicaPdevicd BRGNS ARURSPiHIAREAheseinbbig IR Dot eHgiRirads Hiftarily

made asatt efitlee Pedber cikinlfeecm@sligal device of claim 22 wherein the protective guard comprises
a substantially cylindrical collar. 33. The medical device of claim 32 wherein the protective guard

comprises a substantially cylindrical collar and a plurality of circumferentially spaced-apart guard

elements projecting forpyays diydnecalthiegiebabf claigd. 11 arhedicr)aprsiagdiClaiburtnghsneitttine
protective guard comprises the mounting st_réjcture.
diSposed in fixed relation to the fluid outlet member.

11. The medical device of claim 10 wherein at least part of the mounting
structure is internally threaded.

12. The medical device of claim 2 wherein the protective guard is unitarily

made as part of the body.

13. The medical device of claim 1 wherein the protective guard comprises a

substantially cylindrical collar.

14.  The medical device of claim 13 wherein the protective guard comprises a
substantially cylindrical collar and a plurality of circumferentially spaced-apart guard

elements projecting forwardly from the collar.

15. The medical device of claim 1 wherein the protective guard comprises a
mounting structure configured to receive a frontal attachment in fluid-tight engagement.

16. The medical device of claim 1 in combination with a sealing cap.
17.  The medical device of claim 2 wherein the protective guard comprises a
first part connected in fixed relation to the syringe body and a second part that slidably

engages the first part and is biased to a position where it extends forwardly of the

forwardly projecting fluid outlet member.
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35. The medical device of claim 22 wherein the mounting structure is configured to receive a frontal
attachment in fluid-tight engagement. 36. The medical device of claim 22 in combination with a
sealing cap. 37. The medical device of claim 22 wherein the protective guard comprises a first part
connected in fixed relation to the syringe body and a second part that slidably engages the first part and is

biased to a positigh wherig inRdrMIIEAvardl Phithe luen RRREIBCHRN SHEGSE-part B3biHRednB(lical device
of claim 37 wherein the second part is biased by a compressing spring disposed around the first part.

39. The rHBMBE RV SRITRESHTROSRHSQHNAL 5 St R lguard provides additional security against
accidental separation or disengagement of the frontal attachment. 40. The medical device of claim 39
wherein the protective guard increases frictional engagement between the device and the frontal

attachment. 181, THOMABRAFFEAEYIGR cRinFla8 M He MIEIRN pFBR RFESGIN R BHARISY QW dRfiitional
barrier toRrfitaRR! SEQIRONIAgAIED areigemRareseleamanth Obineifenti GHAEMEsTt the frontal

attachment.

20. The medical device of claim 19 wherein the protective guard increases
frictional engagement between the device and the frontal attachment.

21. The medical device of claim 19 wherein the protective guard provides an
additional barrier to accidental user contact with one or more elements of the frontal

attachment.

22. A medical device having an internal fluid path, said device comprising:

a luer connection surface;

a mounting structure disposed in fixed relation to the luer connection surface;
and

a permanently affixed protective guard comprising radially-spaced and outwardly-
inclined projecting fingers projecting forwardly beyond and protecting the luer

connection surface from pathogenic contamination by contact.

23. The medical device of claim 22 wherein the device is a syringe that further

comprises a body and a plunger insertable into the body.
24.  The medical device of claim 22 wherein the syringe is pre-filled.

25.  The medical device of claim 22, further comprising a frontal attachment
selected from the group consisting of a sealing cap, a safety cap, a hypodermic needle
assembly, a CLAVE® connector, a luer connector or other vascular access connector, a

vial access device and a luer-activated catheter hub.
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26. The medical device of claim 25 wherein the hypodermic needle assembly

further comprises at least one integrated needle safety component.

27. The medical device of claim 26 wherein the safety component is selected
from the group consisting of slidable sheaths, pivotable covers and other devices

designed to protect healthcare workers from exposure to contaminated sharps.

28. The medical device of claim 22 wherein the forwardly projecting fluid outlet

member comprises a nose having an axial bore.

29. The medical device of claim 22 wherein the protective guard surrounds

the luer connection surface circumferentially.

30. The medical device of claim 22 wherein at least part of the mounting

structure is internally threaded.

31. The medical device of claim 23 wherein the device has a body and the

protective guard is unitarily made as part of the body.

32. The medical device of claim 22 wherein the protective guard comprises a

substantially cylindrical collar.
33. The medical device of claim 32 wherein the protective guard comprises a
substantially cylindrical collar and a plurality of circumferentially spaced-apart guard

elements projecting forwardly from the collar.

34. The medical device of claim 22 wherein the protective guard comprises

the mounting structure.
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35. The medical device of claim 22 wherein the mounting structure is

configured to receive a frontal attachment in fluid-tight engagement.

36. The medical device of claim 22 in combination with a sealing cap.

37. The medical device of claim 22 wherein the protective guard comprises a
first part connected in fixed relation to the syringe body and a second part that slidably
engages the first part and is biased to a position where it extends forwardly of the luer

connection surface.

38. The medical device of claim 37 wherein the second part is biased by a

compressing spring disposed around the first part.

39. The medical device of claim 22 wherein the protective guard provides
additional security against accidental separation or disengagement of the frontal

attachment.

40. The medical device of claim 39 wherein the protective guard increases

frictional engagement between the device and the frontal attachment.
41. The medical device of claim 39 wherein the protective guard provides an

additional barrier to accidental user contact with one or more elements of the frontal

attachment.
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