VEDI CAL ADAPTER HAVI NG NEEDLELESS VALVE AND Sg@?P%ﬁ NNULA
BACKGROUND - The invention relates generally t ectofs of the type
used in the handlingand administration of parenteral fluids, and nore
particularly, to an adapter having both a valve nmechanismfor enabling a
fluid interconnection to be nade therewith without the use of a sharp
cannul a, and a sharpened cannula for interconnecting other deV|ces for
fluid conmuni cati on. I nj ection S|tesfor |nject§yé

removing fluidfroma system such as a solud |on bag, - E;
fluidbottle, or drugvial, are well

Pk used Convent | onal
I njection sites gegesg“g | m
el astoneric materi NEED _m_g},%ﬂ?," L. tHe n

access port. A sharp cannula is inserted into the access pory/ piercing the
septumto position the distal, open end of the cannul a past Ythe septumto

make fluid connection with the I nterior of the access port. Upon w t hdrawal
of the sharp cannula, the elastoneric septumreseals itself thus

mai nt ai ni nga sterile environment within the housing of the injection site.
The outer surface of the septum of tIBACKGROUMNDsite is wiped with an

antiseptic before ch use,.to prevent septic agents frgmbein r.a into
the access port byeﬁTfE‘“;Y BiieR Fej2 MF@PJP‘PH e té’é%lf’ﬁa‘e ype "%ﬁaénmethe

| 'arge nunber Qiaxﬁmgeﬁd ﬂaﬂhﬁnﬁﬂﬁtﬁmdqmenmalﬂmde,qmdﬂnompmm’cuhap{nmlahere
is a continuing, need, tq pLoi onne ors_that es.
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possibility of the tpansm ssion .o 00, cci denta
needl e punctur %’é Q‘F H%}k‘h‘é&?ﬁﬁﬁ Sghoﬁiﬁﬁgg%o%ne%hoﬁls havi ng
no sharpened surfadajection sitesiforinjectingfhiidinte ux:t‘ethagdlmdfrem asystesy.

Consequent |y,

sucil as a solution bag, a Y-site, blood tube, fluidbottle, or drugvial, are well
known and widelyused. Conventional injection sites generally involve a
pierceable septum formed of an elastomeric material such as latex rubber or
the like, captured in an access port. A sharp cannula is inserted into the
access port piercing the septum to position the distal, open end of the cannula
past the septum to make fluidconnection with the interior of the access port.
Upon withdrawal of the sharp cannula, the elastomeric septum reseals itself
thus maintaining a sterile environment within the housing of the injection site.
The outer surface of the septum of the injection site is wiped with an antiseptic
before each use to prevent septic agents from being drawn into the access port
by the piercing movement of the needle.

Due to the large number of devices available today that have pierceable
septa, there is a continuing need to provide connectors that willaccess these
devices. However, there is a large concern over the use of sharpened cannula
devices. This is due, at least in part, to concern regarding the possibility of the
transmission of blood-borne diseases through accidental needle punctures of
persone handlingthe sharp cannulas. Connectors having no sharpened
surfaces are desirable because such hazard is eliminated. Consequently, more



2 recently, connectors for accomodating the injection-and w thdrawal of
fluids wthout the use of sharp cannul as have been put to use in increasing
nunbers. However, sone existing needl el ess connectors suffer from
various shortcom ngs. For exanple, relatively conplex configurations
enploying a | arge nunber of parts are difficult to manufacture and
assenble. This not only increases costs but nmay pose problens in service.
Addi tionally, conplex systens may not be injuitive to use which may prove
di stracting and therefore undesirable in the typical hospital room

envi ronnent . A further concern in the _desi.gn.of nee | es .
connectors is fwngydgqnwgﬁ{gcqomwwﬁ@ew%q&ﬁﬂ%ﬁ%@pf Byids
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due to this retnadésiedble irpthedypivathospitallroom. envirommyveart, rel atively conpl ex
geonetries and the f springs and,the Ilike 4n the wetted.portiqgn t he
connector interi orrréjﬁﬁéri\‘r’écgg?ﬁﬂaﬁg%ﬂ@eqwgnﬁtﬂfﬁf%% ra%”ﬁj
| i ngerdue to pewsnts it whicgthdwathestior issmgde.cFor exarhplepalidwingdluid to éseape o
t hose occasioned by |arge,interjorvol upes,, agai esulting i,n the
i nconveni ent r%ﬂrhﬁﬁiﬁq‘wlﬂm@eﬁnd@%éﬁﬁkﬁ Imggﬁ%ﬁi’ﬁ’fnﬁwgﬂ% as
met al | i ¢ spri nbeforathe mabsconmectoris sufficientlyhseated & umdesprablent s can .
interfere with magnetic. resonance . i ng used in hospitals. further
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handl i ngbef or evdlame candéteactrfromlthe volume of medicament injected into the patient
and may be clinically significant. An inconvenient separate flushing procedure
may be required in low dose injections or in the injection of unstable medicines

due to this relatively large interior volume. Moreover, relatively complex
geometries and the use of springs and the like in the wetted portion of the
connector interior may give rise to “dead spaces” where fluidtends to lingerdue
to poor flushing. Dead spaces give rise to problems similar to those occasioned
by large interior volumes, again resulting in the inconvenient requirement of
flushing. | |

Where metal components, such as metallic springs, are used in
connectors, the metal components can interfere with magnetic resonance
imaging used in hospitals. A further difficulty with the use of coiled metallic
springs is the care that must be taken duringmanufacture. Allowing coiled
springs to come into contact with each other while awaiting assembly into the
valves may result in the springs becoming entangled with each other
necessitating further handlingbefore they can be installed.



3 Furthernore, it is desirable that needl el ess connectors be
¢onfigured so that they can be easily cleaned by an antiseptic w pe, or

ot herwi se sterilized, prior to making a connection. Al exterior surfaces
that may be involved in the transm ssion of fluidshoul dbe readily avail able
for cleaning prior to the connection being made. Sone prior connectors have
a small rift or fissure definedby a cl earance between parts. Such a feature
is difficult and inconvenient to clean in attenpting to sterilize a
connector. Alternatively, connectors requirPng a cap to nmaintain a sterile
connection port prior to use are undesirabl e because the extra steps
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flow can result in a reduction of the maximum rated flow rate for the connector.
With some restrictive geometries, higher flow rate requirements may not be
possible under gravity head flow conditions and a positive pressure pump may
be needed.- Such connectors would be undesirable where pumps are not
available and the usefulness of such connectors would be severely limited. The
increase of flow rate capability and elimination of the tortuous fluidpath can
also facilitate primingof the connector and reduce potential blood hemolysis.

In addition, the performance of connectors incorporated into IV
administration sets and used to allow automatic piggyback administration of
medicaments becomes degraded when high flow rates through the connector
cannot be accommodated. Ifhighflow rates through the connector cannot be
accommodated, automatic piggyback rates ﬁsing infusion pumps must be
limited to relatively low infusionrates. Otherwise, accidental simultaneous
flow of primary fluids may occur when normal head height differentials are

used between the primary and piggyback containers. Higher flow rates



t hrough the needl el ess connector allows higher flow rates of automatic

pi ggyback adm ni stration without the possibility of accidental sinmultaneous
flow of primary fl uids. A further consideration in the design of a
connector is its conpatibility with other connectors. In those cases where
.a cannula is mounted internally in a needl el ess connector to slide inside
"the fluid port of a nmale connector inserted into the needl el ess connect or
-to establish the flow path, the outer dianeter of that cannula nust be
closely controlled so that it can successfuﬁly mate with a wi de range of

. mal e connectors. Making it too large may result in interference with

‘certain nmal e cdtmroughdhe nekdlelese vorméoton allowahighebflowwates oflsaitematice| ess
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To accommodat e t or continued use of pierceable septa devices

and the use of widerangsrof maldiconnestorso Mebingit taodargemay result inintetferenver
is a need for %ﬁpéa}%h%g{eg%ggg%rmli‘s mﬂdeglhg{mexﬁ%lfsﬁsle withithé needIBRES O

woul d "adapt” the piercea Ice tOo a nee ess or blunt cannul a access

system Once i copnecter.t Hpweyer, making theeuter diameten of the cannuda see smel f or
t he adapter tor@ﬂ%}ﬁh@&ﬁ&dﬁwﬂﬂﬁﬁt& fhohgtethd Qatigat ent di sengagenent
C

does not occur, su as I's _possible en such a connector is engaged with a
fluid bag suspendedAdditionallydle internal cannula inthe onnerige canidamage theyalve

Because connecnggm B BariGflat, thé cARSlISFan ¥k de ORI BF tedt! SAHER Pistoh Br Of

| ar ge concern. ntant nat i1 on ‘anpng di fferent flui ddevi ces, patients, etc.
nust be avoi de8epthipbmaunted oversit and damage the resealability of the valve. The

5 connectors gieniliaTBARPALE crdatd Patti@ilatd by Beritifoff pbRionof the eiblrsS car ded
to avoid such contam nation. O course, expense is a major concern for
piston or septum when a male Luer is inserted into the connector. Thismay

occur where the bore of the male Luer interferes with or is closely sized with
the cannula and creates a punching action that removes a piece of the rubber
septum. Consequently, it is desirable to avoid such configurations.

To accommodate both the need for continued use of pierceable septa
devices and the use of blunt or needleless connectors for increased safety, there
is a need for a connector that can mate with both devices. Such a connector
would “adapt” the pierceable device to a needleless or blunt cannula access
system. Once in place through the pierceable septum, it is desirable for the
adapter to be anchored in position so that inadvertent disengagement does not
occur, such as is possible when such a connector is engaged with a fluidbag
suspended upside down. '

A further consideration is expense. Because connectors are usedina
medical environment, cleanliness is of large concern. Con{:ammation among
different fluid devices, patients, etc. must be avoided. Typically, most



di sposabl e itens. Connectors should be made of fewer parts so that the
parts and manufacturing expense is kept as | ow as possible to | essen the

- expense to the patient. A further consideration is the expense to

| the hospital or other care- givingfacility caused by having to stock

nuner ous types of connectors. A single connector/adapter that fits al
ot her devices woul d be preferable. Typically, a hospital nust stock a

“variety of connectors to be assured of matii?g with various nedical fluid

devi ces. For exanple, a blood tube has a different opening than a sol ution

bag and two differepnt conngctor st acke , a
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cases, the shaapdmehufpctheingexpensers kept las fow as lpossibletoglessancthetdxpensatt er
fromi nadverte@%éaﬁ%lmuri ng himself or herself. The shroud is unlikelyto

fit all conpon ich a connector is needed, thus requiringthe
hospital to stock nAlfurthlee consideratibnistheexpense po e hospitad voptherpace-
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rate. The preswith thelmerifisting, thus requiting the\bespital fol stackdiveo components.

SUMVARY CF TH%WL%e sharpened spike is housed within a shroud to protect the
handler from inadvertently puncturing himself or herself. The shroudis
unlikely to fit all components to which a connector is needed, thus requiringthe
hospital to stock multiple types of sharpened spike connectors. The
requiremeht to stock various components increases expense for the hospital.
It would be desirable to stock a single connector that would mate with all

"medical fluid devices.

Hence, those concerned with the development of medical connectors
have recognized the need for an adapter usable with both a pierceable injection
site and a needleless connection system. In addition,there is a need for such a
connector to have a small number of parts so that expense is reduced.
Further, there is a need for an adapter that can mate with a wide variety of
medical fluiddevices so that only a single adapter is needed, thus obviating the
need to stock multiple connector components. There is also a recognized need
for an improved needleless connector that has a relaﬁvely'simple construction



Briefly, and ingeneral terns, the invention is directed to a nedi cal

adapter for interconnecting a pierceable site with a male fluid connector,
~conprising a body having a first and a second end, a needleless site

| ocated at the first end of the body, having a fluid flow port, a sharpened
cannul a | ocated at the second end of the body, the cannula having a
-sharpened tip, an internal fluid channel interconnecting the fluid flow
port of the needleless site with the sharpq?ed cannul a so that fluidmay
flow between the two, a first clip armnmounted to the body, the first clip

armextending to the tj.p of shar pened ¢ ul a and_havi di stal end,
and a cl aw at %?@Pglm%he‘&% 'Rﬁ?"s?"‘ﬁ $ %?WQEPH' H%‘a?ﬁe“@ ection
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of the cannul rdsénﬁﬁﬁéh&oﬂ&hﬂiﬂs@dclﬁﬁﬁaﬁandﬁvhemrI ng conprises a resilient
connecting. link attached betwe ,mth he body. In a

further aspect, the claw conpr H : ng the sharpened
cannul a. I n fBﬁbflﬂarﬁBi@%éh&raﬂtél@@,CthBﬁmemwms dmatedteescmadlcal ip arm

nmounted to the ite the, first ar cond, c arm endlng
to the tip of %‘Fb’i’é’ ggﬁ@ %ﬁﬁ‘ﬁ‘g&@ﬁﬁceﬁ%'ﬂ 51 %P&Feé 'claw at
tﬂe di st gl endcdni :ﬁémgwmdyohwh%{]ng ac’ﬁrst ém‘;%;gcoml eltdda acéidedldlh Tssmt@floédwd at
shar pened cann rotaﬁg arﬁgﬁ annul a. Fach cl.aw c&gg azgi a
shar pened s_urf Llfﬁ%'? haying OB R SRATPERAA € W
al so conpri sesattthecieetnd aad ofthebddypths qsamnﬂ@haofngtmdmmne&u@danmmad
Arm such that igeBRABepertoreeting YR A LAGY PPrCL (08 FEROleleRs s P | p
ar mht odlm)ve avshal rpened tdmdhaomh:laeﬂunhm' awynlﬂawtbqbweém;hewm,éa ﬁmtmhptamt he -
7 andle is | ocat so, t-hat i .pressure n i rection
toward the addpf &%ot@fh\ﬁnriﬁofl @%s%‘s?ﬁlég ‘%‘B%é’ @Wa@ #ﬁ?ﬁ r}Haé'p pened
cannul a tip. |om\ﬂahﬁdmmng3asdﬂtalenﬂhmdlantﬁveat thd dns&ﬂeﬂdsm'thélﬁrst&ﬁpl yi ng
pressure to the handl e.i dlrectl mth t er w || cause
the claw to g%g@ ﬁ?‘ﬁ Sﬁﬁ%& 'ﬁﬁ prote cll% %%I tional
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the sharpened tip of the cannula. In a more detailed aspect, the spring
comprises a resilient connecting link attached between the first cliparm and
the body. In a further aspect, the claw comprises a sharpened point facing the

sharpened cannula.

In further aspects, the adapter comprises a second clip arm mounted to
the body opposite the first arm, the second clip arm extending to the tip of the
sharpened cannula and having a distal end with a claw at the distal end of the
second clip arm facing in the direction of the sharpened cannula protecting the
sharpened cannula. Each claw comprises a sharpened surface and two points
facing the sharpened cannula. Each claw also comprises a notch facing in the

- direction of the sharpened cannula.

Additionally, the adapter further comprises a handle mounted to each
clip arm such that applying force to the handle willcause the claw of the clip
arm to move away from the sharpened cannula tip. In another aspect, the



pi ercing an operator of the adapter unless the arns and claws are noved
away fromthe sharpened tip. The |l engths of the sharpened cannula and the
clip arns are selected also so that the adapter will connect with various
fluid devices of different sizes. The sharpened cannula length is selected
to be longer than the thickest nmenbrane to be pierced. The arns are nounted
- far enough away fromthe body of the adapter so they will not interfere
.With the sharpened cannula mating with deviges of different sizes. In
a nore detail ed aspect, the body of the adapter conprises a sealing portion

that has a size selected to closely fit with injection.site,tubing of
devi ce to fornhandleislocatedisodbat applyingprpssae tﬂi"?‘ﬁ W@é‘_ec%ongtow yet
-a further as%ﬁfea&ﬁﬁt&%ﬁfﬁﬂ&&é%&d@v bniioRne away fbscthrdshaspeniedened

cannul a at one end_and a fepm| e connecto t e pther, end for adapting a
pi er ceabl e si teannyla tipa|ln & differentasnech e%&@‘%ﬁ’&@%sﬁ IaBBfl for the
shar pened cannglaash® @vbiehaidieinyd dizectionaiwpfront the adaptbebedipwilbeausd the
plurality of protective shrouds a eéﬁi Spos abl(gfét .t he sharpened cannul a,

e

with at |east @a¥ tormevriawayiiym YEREDEH GO R- greater than the
sharpened cannul a. Thhgidtishalasp¥cts] tdlefiptlss ofthe cipasmtiand thetchawhandthe of

t he sharpened cannula and have, different dianeters. One shrou as, a

di aneter sel ecangle pbthe daws o the gespectipe %émﬁérleéelﬁé’f?gf?&n@agfﬂed% ce,
such as the i njegtitaheshiaepaiedetisof thiel cafnbbgto prvent thaiskthripenéd tipfrom
These and ot her, features and a&m s of th@ﬁgresent di Pvention V\%AI
becone appar enRieFGiBgARQREFYPT § T upleg3 Ehe argns and Slavys arenpyed away
8 enbodi ment sfrishi ﬁé,slfa@is@fbdlﬂ%c’@hé Liithoof thietshatpen storammudan giid ghelclini ngs,
illustrate by way of exanpl.e.the rirgﬁipldes of .t.he inyentjon.. i

BRI EF DESCR! PTHRERS eFe selgctealgagadhat the adppier an%e‘%é’lz’?bé’&{‘%% Ydow of a
connect or i ncoddqéeatofidiTerent sizes.cThe shatpenpd eanmilalongthiis salected to be lomger 2

is an enl arged_ cross-sectional view of the cqonpector shown in El.G 1 im its
cl osed positi diean the ‘ﬁ‘le@ menmbrang t@rheaﬁlﬁ'é’ﬁgc&ggéfg’é&‘iedﬁ%‘lln@ﬁéw&?o -

connector s hOVﬁ‘whﬂ fionSth@ bydy: bf thermlaptarosontheyorilines inteefire withthecshanperiedr ' s

connection port thereby, novi t he pLston of .t he connector to its open

posi ti on; cangy n)gt}rgggl Péeta%‘ﬁﬁ#&?t%}?"eim of an alternative

embodi nent of a corlnes e idetuiledaspédt) theobodcofithe adaptérhmnprisesta sealingd

showi ngit ini tgor(éilogsﬁﬁgt has a size selected to closely fit with injection site tubingof a
device to form a fluid-tightseal when engaged with the device.

In yet a further aspect, an adapter is provided having a 'protected,
sharpened cannula at, one end and a female connector at the other end for
adapting a pierceable site to a male fluid connector while providing protection
for the sharpened cannula to avoid punctures of an operator of the adapter. A
plurality of protective shrouds are disposed about the sharpened cannula, with
at least one shroud having a length equal to or greater than the sharpened
cannula. The plurality of shrouds are concentric with the axis of the sharpened
cannula and have different diameters. One shroud has a diameter selected to
closely receive an elastomeric membrane of a device, such as the injection site
of a-solution bag, for a fluid-tightseal. '

These and other features and advantages of the present invention will
become apparent from the following detailed description of preferred



posi tion; FIG 5 is a cross-sectional view of the connector shown in
FIG 4 with a male connector inserted in the connector's connection port

thereby noving the piston of the connector to its open position; ' FIG .
6 is a further enlarged cross-sectional view of the Luer adapter conponent
of the connector shown in FIGS. 1 through 5; FIGS. 7a and 7b are

further enlarged cross-sectional side and top views of the piston conponent
of the connector shown in FIG 2 with the views rotated 900 from each

ot her, FIG 8a is a cross-sectional ew of an alternative enbodi nent
of a connector incorporati n&l principles of the invention; FIG 8bis
a further enl aembodizm emtsmslu taken inconjnnetion wishithe gcesmparying drawings, of .
FIG 8a showi ngjshe §Wywéﬁanﬁile%ﬁﬁheﬁléﬁf%ew&%ar ~ FIG 9is
a greatly enlarge cr 0SS- sectlonal V|ew of “an_al ter native odi ment pi ston
head; FI GS. 10a t hr dBBEtde {ON ©f i DRAWT] tions of a

pi ston el enent UsabFﬁ}'lnlsaa ﬁéi@ﬁ@&h‘ér w@@v 6f*&ecoﬁh%§@?tmédi'}56fﬁth£§pnncx les of | GS.

11la and 1l b illustrate cross-sectional views of an alternative enbodi nent
of a connect ortherpresemt iveRdOr i nci pl es of the present invention in

9 which a center 2& dr il Qc@s@ecﬁbﬁ%@%ﬂﬁe%&t@ﬂ%ﬁwﬁhﬁﬂé' a

taken al onglines 1l 12 is an enlarged cross-sectional view
of anot her al tbmﬁﬁﬁlﬂée@mﬂpﬂent of a connector in accordance with aspects

of the invention; FIG,. 3flaﬁeﬂ&geacms%bﬁaﬂﬂdn@mhéesﬁnmshﬁvm«arpm;he
connector shown in FIG. 12 wth mal cqnnect or |nserted for f

I
comuni cat i on 2 witha male °QQI1¢°§°% i the conpegtprgrconngetion pert J’g‘ﬁfﬁl&’r
havi ng a need|ﬂbe~§{gt‘h@|p(§;0ﬁq)feﬁ§c&ﬁ{écm its &peal pedi@sh;cannul a i n accordance

wi th aspects of the_invention; s, a view of di,cal
adapter of FIG 14 Bito lﬁgjl‘frﬁﬁ §?F&°§@E¥EP‘E@€§$ b‘é‘ﬂ&’rﬁq’g"fﬁe r ubber

septum of a drisedtor incorpordtidg éﬁapﬁs@fdﬁéﬁivbﬁﬂbnﬁnd@hoﬁvﬁ%ﬁl@mclbfsed he
medi cal adapter of FIG 14 along |ines 16; FIG 17 is a.detailed end

view of the clReftieom a different angle along lines 17-17 of FIG 16;
FIG. 5 is a cross-sectional view of the connector shown in FIG. 4 with a

male connector inserted in the connector’s connection port thereby moving the
piston of the connector to its open position;

FIG. 6 is a further enlarged cross-sectional view of the Luer adapter
component of the connector shown in FIGS. 1 through 5;

FIGS. 7a and 7b are further enlarged cross-sectional side and top views
“of the piston component of the connector shown in FIG. 2 with the views
rotated 90° from each other;

FIG. 8a is a cross-sectional view of an alternative embodiment of a
connector incorporating principles of the invention;

FIG. 8b is a further enlarged cross-sectional view of a portion of the
connector of FIG. 8a showing the piston with an inserted male connector;

FIG. 9 is a greatly enlarged cross-sectional view of an alternative
embodiment piston head;

FIGS. 10a through 10d present different configurations of a piston
element usable in a connector of the present invention;

FIGS. 11a and 11b illustrate cross-sectional views of an alternative
embodiment of a connector incorporating principles of the present invention in



FIG 18 is a partial cross-section view of the nedical adapter of FIG 14
show ng the sharpened access cannul a piercing the plastic nmenbrane of a
solution bag and forming a fluid seal with the injection port tubing of the
bag; FIG 19 is a view of an application of the adapter of FIG 14
witha fluid solution bag and a syringe, showng also a fluid adm nistration
i set used with an infusion punp and a patient; FIG 20 is an expl oded
. view of the nedical adapter of FIG 14, , FIG 21 is the adapter of

. FIG 14 with an alternate handl e arrangenerfi; FIG 22 is also the
~adapter of FIG 14 wth yet another alternate handl e arrangenent;

FIG 23 1is a %Hﬁ:hasé&itbﬁ'ﬂoﬁ'ﬂ AGhdiiad. FIG. 9B Rireserta the giew sfBIG el ledtakepnul a
~at one end and a f ection at the other end for receiving a nale

~f1 ui dconnect oral OWﬁﬁeafbbﬂr ity of shrouds surroundi ngt he sharpened
~cannula and a rai sepcyi 9oR 4xpexﬂ§ﬁgeatcrd§3 éé@hdnﬂghbwoidnbﬂﬁralﬁemhﬁoe, and

10 FIG 24 s a di agram of the ad ter‘rlﬁjl Zq’jéﬁhovm . a spring
armforned in @M tof @ conngEioR dn acqqr \ﬁﬁpﬁ‘ﬁ’s ENNSEBy cannul a
‘&D]‘c“ d be engaged FIG 13 i@ﬁfféﬂﬂ&\fh%mh ldBEﬂl&ihlG’ieW:aEEERfaﬁﬁxml kd‘vENiﬁS
' eerrlngnow awi ngs in which |i als refer.to like or

cor r espondi ng %B}?ge FW?QF&P&?“‘F‘?E’E?@&W 79D | ystrated in
FIGS. 1 through 3 FIG. qqni%@ﬁ&*spéétﬁ@ﬁ@ﬁvfﬁfb.ﬁﬁedhcﬁlkmiﬂptéﬁliﬁw’n@a\/@eeﬂlﬁ!@siy| ng
t he pnnmpleWQf t he écgg entlo artlc ar c nec L fe
confi gurati on VfH¥e &5F&85t aﬁgﬂeﬁqaﬂﬁ"% %‘7585 aspects afithe
needl el ess valingesfih;pe enbodi ed In any of a variety of connectors :
i ncl udi ng, but not d to, J 00 nnec con ct ors,. PRN.
adapters, Luer-| océidnél W&F"s"fd?%fﬁi’&ﬂlﬁgo hﬁ@e#&h 8ss pi ns,
and ot hers. sharpé‘ﬁedac&b@wannﬁlaﬁh&udgthefmbhenmpmm of aﬂiugvmahrl ses a
housi ng 14 term nat Qr 0g, a
Y-branch port 22. 'I¢#g lﬁﬂrs %%Fﬂ?dﬁﬁﬁdg%ﬁ% O?X;hgonprgses E{}uogf#‘I dggt er
16 form ng a pdohglihes 16; housi ng and t hat adapt er i ncl udes a connection .
port 18. The adapt .onf Lece Lwve uer
fittings, as well géldbslﬁc e‘g‘?ﬂfﬁﬂﬁgé’ 8?3 f]fl c@ﬁ&ﬁ@mwﬁﬂbl ts
unaccessed st aimesq_ﬂ-g;'v_@smc,‘rpm,l tion, a piston head 24 | ocated internallyto
the-housing is fl usﬁd\n 1t8his a partial cross-section view of the medical adapter of F1G. 14

showing the sharpened access cannula piercing the plastic membrane of a
solution bag and forming a fluidseal with the injection port tubing of the bag;

FIG. 19 is a view of an application of the adapter of FIG. 14 with a fluid
solution bag and a syringe, showing also a fluid administration set used with an
infusion pump and a patient;

FIG. 20 is an exploded view of the medical adapter of FIG. 14;

FIG. 21 is the adapter of FIG. 14 with an alternate handle arrangement;

FIG. 22 is also the adapter of FIG. 14 with yet another alternate handle
arrangement;

FIG. 23 is a cross-section diagram of an adapter having a sharpened
cannula at one end and a female connection at the other end for receiving a
male fluid connector, with a plurality of shrouds surrounding the sharpened
cannula and a raised ridgeto assist in holdingthe adapter in place; and



t he surroundi ng connection port 18 and has a tightly closed orifice 26 at
Lts center. FIG 2 shows in enlarged cross-section the Y-connector of
FIG 1 with the needleless valve in its closed position. The Y-branch 21

| eads to the Y- branch port 22 and the distal section 19 of the housing 14
extends between the Y-branch and the exit port 20. The housing 14 i ncl udes
~a tubular section 28 having a circular cross-section, an exit orifice 30 at.
.its base 31, a support tube 29 extendingupﬁerdly.fronrthe base, and a
groove 32 fornmed in the base surroundi ngt he” support tube. The exterior

-surface of the tubular sectign 28 near i{s proxinpl end i.s stepped slightly
i nwar dl y34.to receilJ&- 2#ds E@Mﬂﬁ&&e qﬁwfﬁé@%aﬁ%eww%eisa 1 Mhsoni ¢
wel dgeonet ry. foihed fith sMfdud fok Eﬁgpinga device to whizhithe sharbened chnnalagouldy be
.joinedby a spin weld, snap fit, Dby bonding, or by other neans. FIG 2

additionallyslhﬂ/@&aﬁ pi ston el enent 44 in place within the bore 33 of the
tubul ar section 28 captured between the Luer adapter 16 and the base 31.

The piston el ement 44 includes a t ot Ou
enbodi nent i || ust r REEAILED BESCRIZIION Q

0 FIGS. 2 and 3, WidsbirldingW 68 Ehd @fhtihgd i Hhich MR amérkherebdt ticdpen
del eted, and the pi stdclgn el enent 44a hiieosa toah%]@ugf félve .b kl ows Qf, :

shal | ower anglcarrespondingglqments amngthefevaras e there is Hiustrajed in FIGS-
Luer adapter X6tHid6gle8G& YQX0aN6étoY didoBpistatingiiicdidielessvalee einbodyigigrthet | y
adj acent the connectiop port 18 co Luer, t aper

r1ses, a standard ANSI
section 38 t hRringplgs ?}&E?sﬁn‘i/’é\”gggﬂlgmsrﬂﬁéﬁa Gernectpr.configuration . +.j on
40 [las a3§ ugstﬁs ée?édtyd If%rimsn;d};ia uepost@a@nlﬁ?mA dt_ﬂ{j_ect riefeldtelééfﬁwdlwedn
section e tapered ra ock section .. ign . t.he,.i nner
di amet er of %/Ik@%bﬂ %XSEQXB“F’EY qogﬂ@??rmcg‘é#memq‘%@mmﬁ'
di amet er of t hgopstMteinsctsis, Ti-Shrrictdrs PRNydabterfs) Luepdookssslip Baerss ed
bel ow. Finally, :[F'Ie Luer adapter 16 incl udes StExi rt 36 that is di nensi oned
to fit over t%bwgeﬁeﬁiﬁﬁ’ﬁ‘l"e%ﬁﬁc%sﬁ Wt*ﬁ@q fti-ar section 28 to

provide ul trasoni c AlsGheRATRIFIG. 1k Yidonhedtor 62 compbisesal lttraing 14
Usibl o i a dSRUMAREIBGN S port e bguRER Y- Py vith R EEBEARb ugh
5, ‘a resili entd2ydpis paptitrlap enibediméntalss camiprises 4 1mer adapiruGerindhgaen
the base 31 Ofpatrlr:] gf uebllljrluasring and that adapter includes a connection pbrt 18. The
adapter is configured to receive all ANSI standard male Luer fittings, as well
as other blunt cannulas or fluidconduit devices. In its unaccessed state or
closed position, a piston head 24 located internally to the housingis flush with
the surrounding connection port 18 and has a tightly closed orifice 26 at its
center. -
FIG. 2 shows in enlarged cross-section the Y-connector of FIG. 1 with
the needleless valve inits closed position. The Y-branch 21 leads to the Y-
branch port 22 and the distal section 19 of the housing 14 extends between the
Y-branch and the exit port 20. The housing 14 includes a tutgular section 28
having a circular cross-section, an exit orifice 30 at its base 31, a support tube
- 29 extendingupwardly from the base, and a groove 32 formed in the base
surrounding the support tube. The exterior surface of the tubular section 28
near its proximal end is stepped slightly inwardly 34 to receive the Luer

adapter 16 thereover and provide ultrasonic weldgeometry. Alternatively, the



section 28 and the Luer adapter 16 in the bore 33 of the housing 14. Wile
the details of its structure vary slightly from enbodi nent to enbodi nent,
the views of element 44a shown in FIGS. 7a and 7b serve to illustrate many
of the common features. The piston elenment's structure 44a which is nol ded
inits entirety of rubber in this enbodi nent generally includes a piston 46
and a conpressi ble section 48. The piston 46, in turn, includes a piston
head 24 that is elliptical in cross-section and a thick taper-1lock portion
50 that is circular in cross-section. A maddui se-shaped bore 51 is forned
al ongt he | ongi t udi nal axi s _

12 of the pisadupterand2Ue hoasing naynbé jminedbyaa spin Weldes#p fit, byt bonding oral
end and a tapeg; I%#) seal 59 at its distal end. The taper lip seal 59
conprises a-pa ¥o erlrpﬁgnsj4 that extend from opposed sides of the bore's
sides. The |ips conPliG.sradditionalyshests thespistoatelementid4 fin placetvdthiothe bosd des

to function as al, i L AG: . nd 7b,
t he mar qui se- S%%ﬁgﬁmo%qbéﬂ%rls%cég% r@e%eﬂﬂwﬁgttﬁ?@% %%Pg?ég%% saxégthfés
per pendi cul ar base 3k Thp piston elententdi4 inchides hitptal ofifour-bellaped Thiest on head.

Addi tionally, the transifi onal fd ' d 24 and

t he taper Iockalﬁ%?}aitg'ﬁ Eiing&ggg%ﬁ%fé}gﬁ%ﬁggﬁgﬁ%%ﬁgﬁﬁgrei n l’;};}e
maj or axi s of embbdighdn wnsin . Reindt 3; weil ¢xpeptiendhs supperptuwhen
head and per pepgyedaly HRItOP (HBKAE pbfirt oRthdil 44AHAVE fotdl of AN BelREAIEH 'Y
further assistsS i % ?ura 1y I'asi ng Pl mar qui se- ?ﬁapego ore 1nto Its open.
posi ti on. Thi sshedllowsriangle. shape creates an outward force parallel to the
maj or axis of the ejl kphy Fﬁnﬁ i i &Eﬁe@f

paral l el to that sarr‘%‘sé gsgiituélgﬁ!? e |%’§f§?ég@%n sﬁ?ng%Ir'rgrae S tthgE%fston in
a direction peseetions ofivariousdiameters. dPheasactionrdirectlysadjacent the conndctione

D1 stion’ movi ng P9 16 copHihal E e R ANSIT u@RBpLF Sactt g Hiat faofroRetes o e

pi ston novi ng e pis center secti adapt er )

The t aper - | ockveryrdlightirs@anditapers Phecenter section 401hap o substantially kakgern or der

t Lo . . : ! . o

b sbon i nt he. vAiRSIBEFad i ABRrARd Hm the Baddt ek6on 38 Bk BReR Hdnpifudy | Ne

bet ween the spsdctignai®. i Additiehally, thelinrier disraetien of theicenter sentionr4Q isslightly

Tar qui se- Shapsg%él%mpe!ﬁ; '&B%&*bf%ﬂ@tx?dﬁh?fb&ioﬁ”%‘&f&éBo%iysﬁ%.?d i nthe
e using tight p p

base. 31 of th i/ extrenme 1nternal pressures may provide a
substanti al f oreagondisgussedibelqy.sFimally| thedmeradapter 16 mqlmdm.dnﬁ@mhat

t her eby destrgeé'dﬁ& ignw&eﬂfwd-thge@gehl ﬁeegeaa@ulmé%ﬂga}e&tmﬁ@n
el ement provi des added assurance that "It not conpress under such

i nternal f or ceto prodideiultrasonig¢meld geometry. The adapter 16 may be moldedof a

material containing a phosphorescent colorant to render the connector visible

>

in a darkened room.

. As is generally shown in FIGS. 2 through 5, a resiliently deformable
piston element 44 and 44a is captured between the base 31 of the tubular
section 28 and the Luer adapter 16 in the bore 33 of the housing 14. Whilethe
details of its structure vary slightly from embodiment to embodiment, the
views of element 44a shown in FIGS. 7a and 7b serve to illustrate many of the
common features. The piston element's structure 44a which is molded inits
entirety of rubber in this embodiment generally includes a piston 46 anda "
compressible section 48. The piston 46, in turn, includes a 'ﬁiston head 24 that
is elliptical in cross-section and a thick taper-lock portion 50 that is circular in
cross-section. A marquise-shaped bore 51 is formed along the longitudinal axis



piston in position in the housing. --FIGS. 8a and 8b illustrate an

al ternative enbodi nent wherein the inner dianeter of the tubular section 28
is sufficiently reduced relative the inner dianmeter of the center section
40 of the adapter 16 to acconmobdate an annul ar groove 35 formed inits

proxi mal edge. Sections of a circular groove 37

113 are forned on each end of the major axis 55 of the bottom of the
“elliptical piston head 24 to provide hooksyg5. The hooks are configured so

as to engage the groove 35 in the tubular Section. Once the hooks have
engaged the groove as a_ result of the male Luer, 62_pushjng the pision, 24
farther into tabéhepigtenhead 24and tepginatgs W%BB@EQ?QPEH%?&HE&E?%H&WQ he
peri pher %/ ) of bttasejgjiiﬁ tg@a 598l itk laﬁst&&&id. t’%ﬂdta@_ér' li'lf; Iuéilf? combﬁ'swg :pg[masgqus
causi ng the bore 0 open wi der, S i n . .
i |l ustrates a@%ﬁ%ﬁ&%‘ﬁémﬁ%%’tﬁeﬁﬁgﬁg l;prgsa%e's. 5?"31]'}%508*@"?‘1 copical 5
EXt Engl f romf aﬁélﬂ‘ﬁgl&\ﬁﬂﬂi&éﬁeﬁdﬁbm ﬂ{éilbdrde side3lte Elinstivny gs ﬁ%gafl'hi s opposes the
ac ow 0 ui ile the pisfon elenent s Jjpits 0 st at e.
Ret Ur ni ng now to FIASSS appageit when compsnpe FIES. g aeéf#%ﬁﬁ% PATasershaped
hol I ow i _nL leri q;for@;mtibeléibﬁfearsdchcthafﬁstnhajar Eﬁis&dsbb@dihﬁliéldmjtmﬂfe_nhaj‘orof t he
conpressi bl e section 48, forns_.a fluid path thr h .t eptire pisto
el enent 44. THE$SHHE é@%?li}pgc 'Fﬁwd%gm&%gnm%@ya@%?ﬁ?%&a
conf : gulr ati OR s[e'éti&FFmbe!tﬁgE% €e pi¥tén héad %47 bnd@h@lrﬂielrdbclT Ipéﬂ:imrﬂﬂf isvellipticabn
annul arl yor helical ly, rihbed sfructure that si a .al l.ows for t
control | ed colangsopi m?&agﬁw grein ea%”r‘ﬂ%‘r’%%’r‘fbi%ﬁ&meﬁﬁlp eslb??ﬁe
generate a reshajorAgid 55 6ftheJsisondadraidl perperadituldi tethemajor dxis 63 bf thed in
FI GS. 10a thrqugh_10d.and show possi bl e .,vari ations, i,n t.he nunber .size, and
confi gurat i on%?%e fSieq;hl%gegpetg& r aﬁl?éépm]é'plﬁgs’&g tﬁﬁén?)‘iqyﬁf’ﬁ
el ement rr:ay beshiaped bbre mlﬁsw@eﬁlmﬁihﬁmt Qlﬁaeﬂipﬁaalishgpé@reaeswfdutgrarﬁt urn
rate, sealing,, piston,retention, a cept.anc unt, cannyl as. The
pi ston geonet rf9p"\‘?d?qrﬁp?l§ﬁgﬂﬁ&ﬂ-’8r WG?%%gcﬂ?gmgﬁﬁh%sWﬁﬁ‘f?&Bﬂam h
fluids that edfwaydforté gafalle)to that\sange axiseThelinwardforce tgndste sompdess nch
poi nt areas. di f,i,cat.i ons i nclude changi ng .t he nunber of . bel]ows, rihs,
wal | thi cknes ,emtgwaﬁmapﬁrmﬁ%ﬂ%@ﬁwa&{%an &%ﬁ%i"?f@h
poi nt areas arthe noampsd-sloapediboraopen dhenacdmals Isertdpyplies doree tto ghe bap ofipon
conpression of . the piston and coul d, under certain _condif,ion tr
solidified flhgPIstERIERE %pw%miqmggﬁs%sggwﬁé‘of% T)‘f%l%“o‘ﬂig' In
particular, FIG 1(Fhetapeslackamrtion$9idfithe piston elenemtiddgisifairky thitk verder

to prevent it from being compressed. This thicker section helps to hold the

piston in the valve at higherinternal pressures and also acts as a divider

between the spring action below and the opening and closing of the marquise-

shaped bore above. Although the piston element 44 is seated in the base 31 of

the housing tightly, extreme internal pressures may provide a subsi;antial

force to push the piston element 44 out of the housing 14 thereby destroying

its integrity. This thickened portion 50 of the piston element provides added

assurance that it willnot compress under such internal forces and willhold the

piston in position in the housing.

FIGS. 8a and 8b illustrate an altérnative embodiment wherein the inner
diameter of the tubular section 28 is sufficiently reduced relative the inner
diameter of the center section 40 of the adapter 16 to accommodate an
annular groove 35 formed inits proximal edge. Sections of a circular groove 37



as per FIGS. 4, 5, 7, and 8 which require a reduced activation force. FI'G
1b shows a conpressi ble section having an external ribbed structure
wherein the _ 14 conpressed
shape has no pinch points. FIG 10c shows the conpressible section of the

: piston element with straight walls to increase activation force and reduce
| pinch points. FIG 10d shows a conpressible section which provides a snooth
“interior surface upon conpression to increase the flowrate.

Returning again to FIGS. 2,3, 7a, and 7b, t di stal end45 of the

- conpressi ble section 48 is received in the groove 32 in the base 31 of the
“tubul ar sect i oar@frmedioreach endpfithe majonavis55taféhe bottom of theelliptieald t he
exit orifice 3@156 h 9&;2&% %ﬁﬁ@ﬁbok.fzé U’Phéﬁé&l%éiaw &Bﬁé%mww-‘éhg
silicone oil f ate venen pt ston.wthin the connector and
to prevent thetlhmgmoﬁeSﬁhmthghublﬂarpe@tm\ Q@%ﬁ]tmqoké @leﬁgaE@bM@P%ed

d teril |
Flas 1Tn and §8 S8ultofthe m%‘%‘&%?ﬁ?%b“?%?%‘tﬁﬁﬁﬁﬂﬂﬁq%"mﬁ%‘@?g? té*“,
has been addedlSptheHmaklstvallloppose furtherunovementeefi the periphety efthepipion; anst

into the conpress dég fRHE ¢ hgf.h&fF?6§hgea&s@ngIH@b9&S51 BRSpéh Wwitkrded

tip 61 that exten e piston el enment 24 ‘upon
depre55| on of slmvmeH& 811 to assist in its opening. Cearance between the

post's tip 61 and tPﬁ}?ﬂmﬁégﬁﬂ&rﬁﬁﬁvé@ﬁ%UHﬁeW@QbWHmble

facilitates flow there | ear ance between_the thi nner di nension of

the flattened fleps 553!!&9@&0@ ahougthe bore§1 4o proyide eheckt Yalysi69. elhisct i on
48 allows for g oJeEQWe?)chclﬂHvam&dWEﬁe% Ims%xi Elefifont s in its closeda®e. 12

and 13 illustra further alternative di nent wherein an extension

spring in the form Bewnmamégﬂeﬂ z@.andgb; thabere 51n&n panjuBetiomswithtde; ¢ s
cl osed positi Oﬁgf_lfl]év@gﬂ@ﬁo{-Bpﬂhettlaﬁeﬂ?ﬁl%rsﬁ&idrpﬂo %BH'tHS holew ditekios BPMMe i N t he

ot her figures I aphragm 64 extends_from the base of the faper |ock

section 50 andcompressible section 48forms o hidpath tergughthe 9@ tirg:pistan elementhead
i s captured be&l\ﬂ’eTﬁetoBﬁlﬂrléﬁlbﬁd&%gﬁ 4$§néﬁ%ﬁl|ibﬁsﬁrﬁ<ad&8fd1@ﬁé$o&ﬁighhﬁtmn

‘tubul ar section 28. Gooves are formed jn th ei respective elengnts to

ensure a posi t 8% &hgwadn FIES; B, Faadb.andimer, glernafav B<an appukinate bead 66
relative its pRiRéalRribBddstri@ile tioat! siiladlyaillowadtr SR éonerolled collagsd dfthe

sizing of the d| aphragm 64 ensure t hat the diaphragmi s, pre-|oaded such
that it bi asesstrneturapdengits longitudinal gxisito grmerste agastoringforree MMt with

the taper |ockaRemidtif diibsdinidifts aFeilltratéd in FIGS. 10a through 10d and show
possible variations in the number, size, and configuration of the ribs or bellows.
Different shapes of the piston element may be used to improve flow rate,
activation force, spring return rate, sealing, piston retention, and acceptance of
blunt cannulas. The piston geometry variations could also improve the valve
function with fluids that easily solidify by removing internal annular grooves
and pinch point areas. Modifications include changing the number of bellows,
ribs, wall thickness, height, diameter, durometer, color, and geometry. Pinch
point areas are formed from the accordioned folds that come together upon

compression of the piston and could, under certain conditions, trap solidified
fluids to interfere with the compression of the piston. '

In particular, FIG. 10a shows a compressible section having five bellows
as per FIGS. 4, 5, 7, and 8 which require a reduced activation force. FIG. 10b
shows a compressible section having an external ribbed structure wherein the



15 Turning now to a nore detailed discussion of the operation of
the val ve shown in the various figures, the dinensions of the elliptical

pi ston head 24 and the marqui se-shaped bore 51 are sel ected such that when
: the head is constrained into the circular interior of the ANSI Luer taper

- section 38 of the Luer adapter 16, the bore is.conpletely collapsed to
tightly close off the orifice 26 and cause the adjacent |ips 54 of the
taper |lip seal 59 to abut one another. The tapered shoul der 56 of the taper
| ock section 50 contacts the ranp/lock sectl4on 42 of the adapter 16 and
prevents the top of the piston head 24 from ext endi ngbeyond t he connection
port 18. The i st@phedsedishape diasaio piheh peinter FE@ckQcoshotts thfe compriessibleadapt er

16 i | ted h that _t. i i . | 1

o |1 ptcal shasetianel Peainppiighoi pERSuelghOwhllEh bitrdas fBhivatin fopce | o,

Eﬁ reastsurre ié a?gaédmwpimtah qoirte.- E‘I@.pﬂ)dfsinmdw coppressiple se¢tioniwpichh t hr ough
e piston an e, connectar. . . own

nFGS. 2. 11, PHIRER oL mterioraufae fhir (ipBGHR ollfcRNe i ROk Taly 0

or closed position Retwningagainfo BIGS, 2, 3,17 and/¥d, thédistalenddfofdhsi bl e

The ANSI Luer PBRreGiE sBRth 2 i fecbliBaln BhOBrqdTE B2 the RS, S 37Rke ' 1 ©
shoul der 56 of tulhelat ageion 28 ko fent a dighbSealaboat the shpparkiube 89 eadithe exit
sect on 22 o ABGRdB01Se i BgR ket Hhsbing A PEA ARk O OF,

f rom ext endi ngbey t he nnection or e orm'a snoot

surface. The béacilitate niovenntuf the pistos withih tlelcamecton anghta preventethedhbrehut
by virtue of t eI I ’2:@?&% ' &Qnﬂg Qﬁ% rai ned
into the ci rcusgr @Sﬂ%é)g%i%ogﬁ{égﬁﬁ‘th%o ?Jéeyflécggg%(lfzpsect %)@lagg e
sharp poi nted ends hithéeltemrajeembodiments ilustrateddnFIGS. d1a andgHb aeal upon
conpr essi on of

head 24 al ong ﬂ&gﬁonlg}%équ‘l cgé'(ﬁoeg%%ezfopgpera @%gnﬁp%#r%gﬁ? :?%g’r‘ Qpﬁé&]@ea esggn
or, alternati virtgriot bifthiel tabuldresettion 2856 asftotirejechintk thecempeessthle seetion
Thternal pres bat e BEEF AR, Thelod Bl £46HnAAR B Ut beiiadRinidthic BOF 7
enbodi ment ~ shoG of thépiston élement 243upindepressjorsof thepistonitato assistindtson
head 24 into tje, ANS CriantéBtwesntthlePostl ti3HIPARd tHPpointed ends of the
marquise-shaped bore 51 facilitates flow thereby, while clearance between the
thinner dimension of the flattened post 63 and the interior surface of the
collapsible section 48 allows for the flow of fluidinto the exit orifice 30.
FIGS. 12 and 13 illustrate a further alternative embodiment wherein an

extension spring in the form of a diaphragm 64 serves to bias the piston 46 into

its closed position, rather than the compression spring approach shown in the
other figures. The diaphragm 64 extends from the base of the taper lock
section 50 and has an annular bead 66 formed about its periphery. Such bead
is captured between the Luer adapter 16 and the proximal edge of the tubular
section 28. Grooves are formed in these respective elements to ensure a
positive grasp of the bead element 66. The position of the bead 66 relative its
point of attachment to the taper lock section 50, and the sizing of the
diaphragm 64 ensure that the diaphragm is pre-loaded such that it biases the
tapered shoulder 56 of the piston 46 into contact with the taper lock section 42
of the adapter 16. '



16 Just prior to accessing the connector, the piston head 24 and

t he edge of the connection port 18 are cleaned by, for exanple, passing a
sterilizing sw pe over the snmooth surface. The absence of ridges, grooves,
. gaps, or protrusions ensure that proper cleanliness is achieved. The
connector is then ready to be accessed by a standard mal e Luer with or

wi t hout a Luer | ock. As the mal e Luer tip 62 of the male Luer
connector 60 (FIGS. 3, 5, 8, and 13) is brggg into contact with the top
surface of the rubber piston head 24, a se is formed to preclude the

passage of liquidor air therebetween. The_ application of sufficient
pressure causes t helamipg newithlagnoradetailedidiseussionofifibeoparatiamefthesnlye

conpress or, Hﬁﬁ&%ﬂh\w@o&' ﬁ@t}@@&ﬁb @fmbRsishs 6t thR lifstikal st Rbad2hcad 24

to be noved out taper section 38 and intQ the center

section 40 (Flthe mprqmseﬁhapgdqurﬁlrme&emguq ﬂlatavp‘ée erh;ﬁﬂ§'/1§top
section 42 and, E‘@% izt eI: Eulaf 80P Sicthle AN 4P Ldei- Eaﬂéi-rs%ﬁoﬁ @Bedf'%ﬁle

di anet er aIIovvs t to assune Its_natural I ptical open
shape. This, ikuenadapter llﬁwéxetbv@e iocompletely coldapsed tpttgfnﬁlanqlow off the orifice

ner qui se- shapepg Qﬁ&@stﬂﬁ?é’écpgcéhtfﬂﬂé'Mthe%ﬁb&“ﬂﬁsédl%%%b% dieafh

Conti nued pressure b Luer causes the piston head be ac?vanced

into the tubulBhe mereéﬁh@éd@r% pEthesiapen lagk ssthn 50 contaetytlosrama/lacki 8b,
the slightly reducgdd éiife adapbd & afd phdiRnts/ thd o‘f%ﬁ&b%oﬁﬁeﬁ&bétﬁdﬁﬁ to

the di anmeter of the center section 40 of t he adap serves to further

enl arge the orgxterdingbeygnd the gppnectian ports - c%mtelﬁwédlamt@rpﬁt egendenund
the outside OfseEBSnﬂI@'cﬁ‘thbhﬁ@adlﬁ&rﬁ@%%e?e@téﬂ&&%a‘ﬂ thé'Bideen hesd 2@9@ f)f

the taper |ock section age an annul ar groove_ 35 to positively

the bore 51 opf@eetomu@mtére al ghappowhen ppeitipned thereis: drhis.dnfurn, ows

fornmed to havepamoepk biRbireadsuthé S ndtaFalintarqulseliite théléby Spetiingd fledd ght!y
smal l er than the mnor axis of the piston head 24. "'This serves to conpress

t he piston hedtﬂtblfbﬁ@-lghglerﬂlﬁ@nQﬁdﬂlef%ﬁpﬁ@ﬁorensur| ng that the bore attains

its fully opened siRderringnéweo %é@xhﬂé&ixﬂ&xi@%’ﬁ@%'fﬁﬁGSMM itHe hib&edicleds @
and 1l b, slight penetration of the rounded tip 61 of the post 63 into_the

bore 51 posi t i%BR¢ctordsinitiallyinispunacressed sfate or elosedypositien ag shewnin FIGy | s
rounded and ofg el #4] aed Y15 The comprEsiile REAIGES id preoadedanded s the

piston. piston head 24 to be biased into the ANSI Luer taper section 38 (FIG. 6) of the
Luer adapter 16. The shoulder 56 of the taper-lock section 50 contacts the
tapered ramp/lock section 42 of the adapter 16 and prevents the top of the
piston head 24 from extendingbeyond the connection orifice 18 to form a
smooth and flush surface. The bore 51 throughout the piston head 24 is tightly
squeezed shut by virtue of the normally ell.ipticaily shaped piston head being

constrained into the circular cross-section of the ANSI Luer taper section 38.
The sharp pointed ends of the marquise-shaped bore facilitate a tight seal upon
compression of the bore along its minor axis by compression of the piston head
24 alongits major axis. The taper lips 54 of the taper lip seal 59 or,
alternatively, the flexible flaps 55 of the check valve 69 further ensure that the
bore 51 remains sealed even when subjected to substantial internal pressures.
The diaphragm element 64 employed in the alternative embodiment shown in
FIGS. 12 and 13 similarly serves to bias the piston head 24 into the ANSI
Luer taper section of adapter 16.



17 1t has been found that the enbodi nent of the post 63 shown does not

cut, tear, or cause a punching action on the piston when the piston is
noved into contact with the post 63. In this position, the connector
is fully accessed to provide a short, straight, unobstructed fluid path

t hrough the connector. At no tine does fluid flow about the outside of the
pi ston elenment on its way through the connector. A "residual" volunme, i.e.,
t he vol une between the mal e Luer and the exit orifice, of as little as 0.04
m is attainable. Air |eakage, or the entr}Gof contam nation, as well as
the escape of fluidfromthe device, is precluded at all tines. In the
enbodi ment shown i ”Just @Bioro ancksSingthetdonnattor thetpistondrdad R4namd theesge of n

Cerve Lo provahit PRRSHEbir e deafilly) R AR MEBInd S sk ARRRENIKE V)

t he fl ui dpat h.ovEn¢hé kmwbtinsurfacesThe absémmealf ridgeperodvashgaps; o pbdrusions es

o ovi de. for 1 19005 ARIRBBGe LU AR RIRERRE TTRE AR O th A rifl B by

di rect ed t hr oumpleessed yeatstandardmhaledarepovith onwithpot a Luerlocks t he nmal e Luer

I's withdrawn, the biasg r &ﬁgér ' lkop 48 of
t he piston el enent W%#ﬁ%ﬁgﬁﬁpgﬁg%ﬁgn@%tﬁﬂ%gm Z‘f%%?m?pgl(%ﬁérshg’t ive
enbodi ment shomd 13) isbgsightintonyntact withthe tors sedaceof theatubben pisten beat on -
head 24 and t ' I - 4 r
Conter socti ortad GaL FHBFmERo BreclldViny peihed of SERpr ir B dlppier. e
section 28 cawappdicatien pf sufficiendpressupe kauseast thercospressiblesseictiondBeofithe o
osition with f. / ' G i 2
(FiG 0. s miransaHpPis o chmpFess ) ofe v, dMpHAERI 64 ki oGl Ahd'C
ANS| Luer tapdhegistohhead@4iip hermowbwfeqtpthaM%Lues&mrmcuma&eM@mtn i s

once again for ' ' | @%ﬂg f | Luer
taper section @g%ﬁg&ﬁ%@@%ﬁgﬁ%ﬂg%ﬁgﬁg g_ineroﬁ'rétedggltla I igaﬁﬁathbgg??iu\ge seal . A

sim|ar oper atramp/stopuaestion d? andisanavediintmthextender sectiondg, itsdargen 13.
Referring now;} o -Ehf@i ' i ' M F(g,
needl el ess vall%/lga section 10 J%dﬂ%pz a%%ggsggg%egﬂgg%ﬁrgﬁ%g . oei‘l

i ncl udedar e t whapgr This, én tyrm, alews the hare Sdrtogasume s nateral siarquisershage| y
thereby opening a fluid path through the piston head. Continued pressure by

the male Luer causes the piston head to be advanced into the tubular section
28 of the main body 14.

In FIGS. 8a and 8b, the slightly reduced inner diameter of the tubular
section 28 relative to the diameter of the center section 40 of the adapter 16
serves to further enlarge the orifice 26 of the bore 51 by forcing rubber
material up around the outside of the male tip 60. The hooks 25 formed in the
bottom edge of the taper lock section 50 engage an annular groove 35 to
positively pull the bore 51 open. The center section 40 of the Luer adapter 16
may be formed to have an elliptical shape whereinits minor axis is sized
slightly smaller than the minor axis of the piston head 24. This serves to
compress the piston head along its minor axis further ensuring that the bore
attains its fully opened shape. In the alternative embodiment shown in FIGS.
11a and 11b, slight penetration of the roundedtip 61 of the post 63 into the
bore 51 positively ensures the opening of the bore. The fact that the tip is

- rounded and of relatively small diameter prevents it from damaging the piston.



18 tubul ar-shaped body nenber 110. Each spring clip 106 and 108 includes a
spring 112, a handle 114, an arm 116, and a cl aw section -118. At rest, as
shown in FIG 14, the springs 112 are approximtely perpendicular to the
body 110 and the claws 118 are al nbost touching. In other enbodi nents, the
springs may be nounted such that they have different angles in relation to
"the body. The arns 116 and the claws 118 are configured so that when the
adapter 100 is not installed through a piengeabl e nmenbrane for fluidflow,
the arnms and claws cover the sharpened point 120 of the cannula 122 to

reduce the I|k 14 é’@fs@ Ivhﬂ&o
needl| el ess val ve S:&% Onu&@?@fﬂ* g‘t%%‘?'lf’ﬁgb cl u?gg’ the S nsottgﬁt%% 24
cont ai ni ng an epavsag penghin ggctstm)m thepistan when | %1§15§¢R)an9ﬁ de contiact

previ ously. tﬁgi’%]trﬁ FIG 15 is an application of the adapter of FIG
14 to a drug vi atP e arms 116 of the adapter are |ocated on either

side of the neck 1J& this pesitipn;theconnectonis fullyiagcessed fa provide asdotthe
el astomeric s ﬁ%@mi‘,ﬁ%ﬁsﬁ‘xﬁﬁ&f@ﬂﬂﬁ% gm:ﬁe HRectb1CAPRE 'i:ﬁﬁ@ﬁoest}an o

woul dpress i nwar nti the aws 118 clear t

130 of the botﬂ¢®ab@éhthﬂ300f§mqfﬁbﬁpmélén%%%éﬁﬁ‘ﬁﬁi’ib@ e@ﬁengqspke
as shown. The Rapdligsae Oahﬁsi&@atuﬁ@é?} wézﬁ? th@mtané $.ueFRAQkREB it ofifice,

assi st the operator In preSS| ng n Ies war d. ecause preSS| ng the
or

handl es 114 i refasdittiensdd0¢ mal i§ gttainab El pixle thenigy|of confamipgtion,
straighten t he@ﬁ’eﬂ% fﬁ%%&@éﬁé Wfﬂhﬂﬂ'ofﬂ‘ﬂxec&@i\& ckiiBd dt ﬁﬁftfhlé’é her and

mai nt ai ni ngt he ¢ contact wth _the bot& e n %k%% The cl aws
wi | ltherefore not %I@W@@%ﬁh‘l’%%%t%éﬂ Baﬁ%@ﬁ eitesnatifg v g

t hereby pr eve%maﬁﬂﬁﬁ%a?%ﬁ ihrFacasdi uisnﬂﬁg Itaeéﬁﬁﬁamﬁbé 20! 4#7d #Scetet NE
bottle. Additiona

riction of e I'nthe etum12 tends to
keep the adaptEQStﬁ@Qr‘PﬁPeﬁ?l&@é’ SWﬁé@MéY%LQGME?ﬁib essﬁﬁqﬁo%éngnﬂﬁl e Luer
taper fitting, bmu?%nur&&m SOr'thé 8 tﬁeq%qia%ﬁeixea%mécaenapmaﬂ@oﬁ 0

open the valve created by the |sto not a erm fluidfl Qw.
Fl ui dmay be cdX@RosE§3 amsyres, @earanrcsra cerh ’é%ss? P@K‘é‘r‘?ﬂ?‘g

needl ol ess Eﬁrﬁ““ﬁ"ﬁ%"”gﬁp"a"“‘e”& flopat ﬁ?ﬁﬁisﬁime%b"fﬁmi‘ dmpvenFes
19 Ref efillilﬁﬁg‘i‘ﬁp é P@E%&eergﬁao 1;he HHPE @eﬁe claws 118 cgn be
As the male Luer is withdrawn, the biasing force generated by the
compressible section 48 of the piston element 44, or the stretchable diaphragm
64 of the alternative embodiment shown in FIGS. 12 and 13, maintains
contact between the piston head 24 and the male Luer tip 62. The slightly
larger diameter of the center section 40 of the Luer adapter 16 (FIG. 6) relative
to the tubular sectiori 28 causes the piston taper-lock section 50 to freely
move into position with the shoulder 56 (FIG. 7a) abutting the ramp/lock
section 42 (FIG. 6). Simultaneously, the elliptical piston head 24 is guidedinto
the ANSI Luer taper section 38 by the tapered ramp/lock section 42 whereit
is once again forced into the constrained circular shape of the ANSI Luer taper
section to close off the bore 51 and réestablish a positive seal. A similar
operation occurs with the embodiment shown inFIGS. 12 and 13.
Referring now to FIG. 14, there is shown a medical adapter 100 having a
needleless valve section 102 and a sharpened cannula section 104. Also

included are two spring clips 106 and 108 on opposite sides of a generally



observed. The claws are |l ocated at an angle to the arns 116 which in this
case is 90[err]. OQther angles may be used. A bevel 132 is fornmed on each
claw to result in a sharp interior edge and two points 134 (also seen in
-FIG 14). Additionally, as is nore apparent in FIG 17, a circular notch
1136 is forned in each claw. Because the radius of the notch would be
“correct for only one neck size, its primary purpose is to result in the two
sharp points 134 on each claw 118 for engaq%ng a variety of devices to hold
the connector in place. Secondarily however, the notch may provide a fit

wi th a rounded, devi ce, of e, proper si.ze for even gre r ac ont act
bet ween t he cl é&éﬁﬁ' s{xﬁgetiquﬁgrgggﬁ:eril@é%qﬂg’ﬂ{%@&ﬁg@gm&gﬁegmom a
cross section gpriagllj # hahdleldsaniahm biBjpindra dla®r deetiondd8. ekigregé,casni t h
the injection rt of f| yidbag.. The lnjection.si of _the.flui a
conprises a thgﬁmﬂ‘é\%ﬁl@ #ﬁg‘feéﬁ’é‘n@&# I’?Jﬁ? apREPRL X&&@%ﬁmgﬁgﬁ?ﬁé’
penetr at edhf or 110 la?%xﬁq;hmﬁml ' 3311118é aﬁe mlnhdstttb@ch'ing.ﬁln othepfemtblmiém?tsamﬂe emnb %s
contents therein. e cla ve- enga t he tuhin .of the ue
to the action B¥a%bemoyn §“°}‘1§1.a%fﬁ%y?‘gﬁg§§‘§’de?ﬁﬂaﬂﬁg"é?:igté%ﬂl F"n@‘et ¥ng
140 fornming a Thetarefs 116andthd clgwefll18haekogfigilifed seahht whenithe ndap ey 100s

been engaged by the adap 100 in a fluid-tight relat.i,anshi,p. The body 110
of the adapt er}/si ’P‘R,tllﬁﬂt@zleg%{‘%’b‘gg alﬁ?"ﬁ@t’%e‘@ﬁm{bﬁ%n%gcgﬁ%gﬁogf &fen%m%%%‘ ened
cannul a 122, wdiaws do@er ¢hé sligpenedipoing 120 af thdearondaul22, toardutditheddalihogl
portion 146 of jfhe .body 110. The sealin ortion 146 has a size selected to
provi de a tigh?}‘ﬂafivﬁ’é% ‘ﬁn?tf‘“%ﬁﬁ?‘hbaﬁ?ﬂﬁ& di aneter of the sealing tubing
140 of the bag for Théheedlelesghalveskctioiny02 bfithsadaptepil 69 fincdudesihepistoned
menbrane 139 of t bag, will not pas seal cr y_t seal hng
portion 146 ange?£§4 Fﬁ&%ﬁowwﬁégﬁiﬁi%ﬁ@ mle%?ggﬁ’ %%?E%W%
posi tion in thdesceibedpyetiohslyg 140 for later use. The taper 142 on the body
110 assists in guidingt he rpened cannula 1 and the i oriion 146
"to the seal | g t (BRI BTG Y o SRR tn6 AaplE S EAC. 4B RAED 1o
‘twi sting noti ovial $24.s @hhetarmisnkks ¢f theadapter drédodated pnieither side of €aé hedk
tubing 140 to apl,i fludd-tight | .. .
20 A o 126 °€hb“s3€9@§ %ﬁ@ﬁﬁi’ﬁi"a’t%ﬁ%?‘?‘ﬁ?& the slpstemasis et 1387 o
18. The sol ut i bnspregdindfapast the arms,dhangetaton woubdpress amgard driBothhendles
adapter 100 has, been,j;,nserte nd h l erc t t hi .ane of,the bag
as shown in Fl Q‘P%Eﬁ mﬁggf‘g‘&% @%’%‘*ﬁ%&ig%ﬁ%g?%’@%’ﬁ% ?trﬁethﬁ%di cal
fluid 150 in tpierdeihe séptymi I2fewithithk apikeces shownr The handbesiheuderaibed ess
val ve section xj'igées 129 in this embodiment, to assist the operator in pressing the handles

inward. Because pressing the handles 114 inward causes the springs 112 to

bend, they will tend to straighten themselves thereby urgingthe claws 118

toward each other and maintaining the claws 118 in contact with the bottle

neck 126. The claws will therefore not be able to be pulled past the flange 130

of the vial thereby preventing the spike from disengagingfrom the septum 128

of the bottle: Additionally, the friction of the spike in the septum 128 tends to

keep the adapter 100 in place. A needleless connector, such as a male Luer

taper fitting, may be inserted into the needleless connection port 18 to open the
valve created by the piston 44 (not shown) and permit fluidflow. Fluidmay be
conducted into the vial 124, for mixing purposes for example, and may be
conducted out of the vial, into a patient for example. The needleless connector
port in FIG. 15 also has a male Luer lock fitting.



of t'he adapter 100 for draw ngflui d150 fromthe bag or inserting fluidinto
the bag. The other port of the bag 138 is connected to a

flui dadm nistration set 152 that includes a sharpened cannula (not shown)

pi ercing the bag port, tubing,” and a cannula applied to a patient 154. To
control the adm nistration of the nedical fluid 150 to the patient 154, a
vol unetric infusion punp 156 operates on the tubingina process well known
.to those skilledin the art to accurately neter the fluid 150 to the
patient. Although not clearly shown, the ih9usion punp in this case
conprises peristaltic fingers and a pressure plate (not shown) to
accurately control Rdferringnowto FEGSc 16 ahtli7gdetalloftyé chaiwes 11feamybes52 to the

tient. B th K ' ' I 18 . [
Pormed of a rabRPve: THedans arafupbfat § aotlbsh tht S I which ¥RG0e' ©
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V\ﬁi ghlt of the sasriisﬁg?rel?iparﬁnemm.fm, b.cirkdtirtriobetall B§ is fdrmeddnfehgim!chiw.?ﬂ of
the claws at an 0 Wt e
bag because b?‘?ﬁagg?ﬁge58@&?8?%%6&%%&%@%?%%6%%& @hgﬁ{}g{g%q?%g%#a&\% woul d
l'i kel yhit the grimagye phéposefis tépedudiinfthe hwd sharp peinte A84 sneatBTlawid8dpr i ng
f il ltypically be | i i . f x
out var d on  parEeBt oyoREAE o BB bhodt AP, SOTIIAPS
| engt h of t he lxwévegsthenbtel edyeprpvirdeod fit ithea raungled dewice of the pxepes size

successfully e ' t LChL; ' d. Because
the spri ngs a?“a%?%é‘*;%éégf%ﬁ@%n?@#ﬁ%?ﬁ?}@%ﬁ aﬁi“*‘”ﬁi y engage
smal | as well as | &huaingwive bsFIGN1S whhidt shows 4 cross seetion pEcdrtaigtelementsach
may be reduce ' . T P

21 T &hsﬁﬁ%aﬂ?%egfﬁ%bgg s Rt g e
t he pi er ceabl dnjeatjonsite uidbagaetigisesa thin plasticonembnane dgfitha may
be left in pl ' [ ' hstioN Wi nnect ed
to fluid adm %%ﬁ%}%ﬁ?@ﬁ?%a?ﬁﬁg?%ggﬁﬁf r‘ﬂﬁ% adapt er 'tlloo itrsl%gigui dtight
with the seal iinterioriof tlge bag aind anayontents shereimsTheclamsctifhaemengagetghe

the sdapt er | 1GBPTHETS S he et oot of Be SR, Ve RuRligoC 1 1

vi ew of the adngiudes aGealig Fulkingl40 formirg apart of the opening of the bag. The
sealing tubing 140 has been engaged by the adapter 100 in a fluid-tight
relationship. The body 110 of the adapter includes a taper 142 between the
base 144 of the sharpened cannula 122, which has a larger radius than the
cannula, and the sealing portion 146 of the body 110. The sealing portion 146
has a size selected to provide a tight fit between it and the inner diameter of
the sealing tubing 140 of the bag for a fluid-tight seal. Any fluidsdrippingfrom
the pierced membrane 139 of the bag willnot pass the seal created by the
sealing portion 146 and the tubing 140. Thus the adapter 100 can be left in
position in the sealing tubing 140 for later use. The taper 142 on the body 110
assists in guidingthe sharpened cannula 122 and the sealing portion 146 into
the sealing tubing 140 of the bag for easier engagement. Typically, a twisting
motion is used to insert the body 110 fully into the sealing tubing 140 to
establish a fluid-tightseal.



enbodi nent, the adapter conprises only three parts: a Luer adapter 16; a
pi ston 44; and the sharpened cannul a section 158. The sharpened cannul a
section 158 is constructed as one piece and includes the springs, handles,
arnms, claws, sealing portion, taper, and sharpened cannul a. The piston 44
(is friction fit into the sharpened cannul a section 158 as can be seen nore
~clearly in FIG 18. The groove 32 is forned to have a tight fit with the
piston 44 to retain the piston. For ease ig assenbly, a vent 160 is forned
in the side wall of the sharpened cannul a Oction 158 to allow airto. escape
~duringassenbly of the tight fitting piston in the groove 32. The proxi nal
end 161 of the shar FERelf prasantsan epplieatiansofitheadaptarckiQ wma@aﬁb 18e
~Luer adapter lgulgpy ﬁafﬁw%veﬁéd AEhadAROM o Hidigal 148, THRlapHFO Of
r

parts and ease’In asse esults in reduced cost for fhe adapter 100. In
ot her enbodi nehas been insegted andhas pierced the thipymembranrgiof thekngas shawn ine

d . F i icatt
SO T TS SR b et s o

attached to the base of a.metalljc substance,
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In FIG 2L tnGe Al pedSF06 RiFrh vy MIlN50 fFoth (R bag G iersifis HiiRlinto the
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each handl e 10455 SHRE indRides WaHaYH AL GRGENtrfot!sB6 W} Pierbinkthe Bagippayed
cannul a side of the springs for receipt of the operator'f flnﬂers or .t hunb

and fingers. Thibingsmnsdtacanmupappliedte & patisahddés Togentrg SEREOR | awns

118. _of the medical fluid 150 to the patient 154, a volumetriéZnfusion pump 166 it
wi | | be appreci ateg tﬁ

ic
at a versatile adapter has been disclosed. The design
of the adapt er operatescon thetubinging proress welldmowmto; meﬁ ébhséaﬂther%w
i nadvertent pupghithesly FetePehehaidLaelho hibatithte Ahdubh nd€ cleaely showag e

pi erceable septa to use wth needleless devices Both a sharpened cannul a
and a need! el einfusienpummpin thivcasecomprises Revistalticfingers and apressure platene

need for two SgRAIRbEMYEYh&Rately coisirbl fHd ficv ofmRdicat fiids thiviighule babingt

used to protect the sharpened cannula. The protective arnms in accordance
with the invenifdio tee/padert.-of the way when inserting the sharpened cannul a

thus permitting thepadapleahelnecRef HsCHag\ivwhich thé Slawsalliscéngape, idExmsedbof arhus
the adapter al so_obviates the need ta stock vari gg%ial zes of connectors, as

the adapter i nresilientplastic materialythe tedgp 194 o P@scﬂc&qvﬁq #IPABART ous
devices of varphRIAgHRRRAllyThefoR@ B thstamEaloataptet offirictiof betwsa thd sealing

connect to sol qut)tl't?orr]xbf S’and the tubing 140 so that it is unlikelythat the adapter 100 will
fall out of the bag 138 due to the weightof the syringe 151, even if full.
Additionally, the configuration of the claws at an angle to the arms further
resists disengagement with the bag because before the adapter 100 could drop
off the bag, the claws would likely hit the flange 145 of the bag formed by the

. membrane 139. The spring force willtypically be large enough to prohibit the
arms from moving outward on their own or in response to the weight of the
syringe. . .
The length of the springs and the length of the arms are selected so as to

successfully engage any device to which the adapter may be used. Because

the springs and arms are relatively long, they willsuccessfully engage small as
well as large devices. In select applications, the length of each may be reduced,

as desired.



bl ood tubes, drug vials, Y-sites, and pre-slit and unslit injection sites.
The Il ength of the sharpened cannula is selected to be |onger than the

t hi ckest rubber septum or nenbrane and the | engths of the arnms and springs
.are selected to be long enough to fit over and around all of the
~above-listed devices. Because of the small nunber of conponents formng the
adapter, the primng volune is significantly reduced and the dead space in

the adapter, in which fluid will pool, is also significantly reduced or
elimnated. This results in nore fluid reaghi ng the patient and | ess
flui dbeing | ost as overhead, or adapter |ost fluid. Al ternate

enmbodi ments are podsishbald therdford bekappreintedtiiattthetadaptersiiQ adapts thee art .

I , .bar b bar b t

e shar pened RISTAPE hekinartike 4 sHEHASIES cbifecid PIICAGREF 100 nidy b

An al ternate deftddiphavetwhile thebrag iscornecield plistonhééted sarshrasonhected & flakl and

24. In thi nbpdi f ' ' ATl

ol urality of  prOvERrouoR SR A fouliel e bl PR IRARBhEMB e

| east as | ong sealihpeubihgiof tinebag and vomtairiBan intermalend fullg integrated f r om
turi { f . ' ' ' Ted

ear the open Radiasst vafvq 1% of BB Ehentl cofnfethd Berlgal il wlt i md BIAPC

conpl etel y ar a0o) nblfuid willflewsur f ace of the outer shroud assists in

retaining the adapt [ St e . .
23 a pierceable siI‘?«g’.' 2§5§ijtege s%o%@l?%d%ﬁ%gﬁthgvaedrapt Iélg(l)to fé,FI(t}hle‘i'r%glels

wi |l al so snapmbelinene, theadapterf coniprisastonly threepazts) lad uerratlapter 16;e1 ai n

t he adapter 1 ' . ) . ' t ' dge of
H'G 23"t hat QAR 28 the eherpdibd Banllaaaabh 188! Mhickhdrpentfodige
presents an ersectdomd58 iskensiracted asiohgpiecesanddanludes thelspnings; bapdlesyarmig,oud
170 by formn ks ' ' b RanAtiial . i

r ai seé ri dge \%\(1)%% %éﬁ%%@néé&rgﬁa égill%glll%%%%rgace of t 1%%%@311%
function in tHiintokhessharpenecheantiudg eedtionF158 a@gan besaes markeledrly in Fléi.ni ng
e ot e ¢ e bl £39R fornd o PP PP B B 44 il

relation to the's t's connection Tc ) acts as a spring
urgi ng the ar rpistn8. Forlease in assepahly: & yent E6Q is formiedin the side walhofghe

Ret ur ni ng now %&g&gﬁ&a&g&&i&m 'eai%g&wﬁr@o egﬁpeaﬂhﬁﬁé’ﬁéseﬁml?b@tﬂgfs is

concentric wt ar pened cannul a as I's e outef shroud, and is
shorter than ttightditting pistoniu thagroove 38r Thepreoximalendiligd of theshamesgd 178

| Sie el ect ed 1t Qabh@ARPAdetioh'is Hlérdsdrifall WaBATY tho Eiidh! dfHpbé Y6 ikl N ¢ he
assembly of the adapter 100. This small number of parts and ease in "
assembly results in reduced cost for the adapter 100. In other embodiments, a

larger number of parts may be used to construct the adapter. For example,
the sharpened cannula 122 may be a separate part attached to the base 144.
It may be formed of a metallic substance. _

Referring now to FIGS. 21 and 22, two alternate handle designs are
shown. In FIG. 21, the handle 162 comprises only a curved segment on the
needleless valve section side of the springs. The operator would press the
handles 162 inward toward the body 110 to open the claws 118. In FIG. 22,
each handle 164 comprises two curved segments located on the sharpened.
cannula side of the springs for receipt of the operator’s fingers or thumb and
fingers. The operator would pull on the handles 164 to separate the claws 118.



port of solution bags. Forcing the elastoneric septuminto the inner shroud
creates a fluid-tightseal. The sharpened cannula is | ong enough to pierce
the plastic nenbrane of the injection port of a solution bag, shown in FIG
18, as the elastoneric septum(not shown) seals with the inner shroud. The
“elastoneric septum has been renoved fromthe injection port shownin FIG

- 18. In FIG 23, a fermale Luer fitting 180 is forned at one end of the
“adapter. A needlel‘ess valve may be di sposed in the adapter 166 instead of
only the female Luer fitting, sinilar to t&€ configuration shown in FIG

18. Whil e particular forns of the invention have been illustrated and
described, it will TFhewitvillbempprediated thiad severkatilecdlapten Inas bean disclosed.

vari ous modi f "ﬁ@%ﬁ?ﬁ%ﬂg &Ed%@gﬁ}sw&ﬂwat ﬁ?&gﬂaﬁt@ﬂeae d194s ﬁPthbEed%

scope of the i ccor 'S no ende at the 1 nvention
be limited ex cmaﬂvaytenhpuacmee&ieﬁbnelram yet can successfully be used to adapt

24 Vhat S O BelRdl@septh to use/wille et fddics, BRH)a érﬁrpbﬂé&ea&ﬁ{ms%gng

a-pierceable s |'ui"d connector, conprlsing
(110) having aa hleedheless cdoramattar srednolidedin one adaptenthuscabiviating the n@d(fm)Z)

2 shar pened e eper 58 feigte A BeMHickike ngldidatisod #l@tﬁfgﬁw?ﬁ%‘?“
cannul a (122) ﬁmshaypmedmpndad’l‘he protective arms ihaceardancd mﬂlﬂ. Havention
Shar pened. canraP5e o WL Sk ihudttir 6o BREAGRA S analidfiin permitib
first clip ar raddiey nsedjwmh & Wuiebmqety of dyvicess Thus the adantemalso( 106)
ond: ana. | Obviatd oBe e o5 SRR o clrtectpRlTs BY liplrih )
facing in the aticondancerwith theinventiopdnecapahie nﬁﬁﬁnx@amem davigesof ivaryinge
compriaing. & <ized For eiiple e fHopi Rl % AT %"1“"'3"*’?’%%& ge the
di stal end of hlhed tubest doug viaks; iﬁs\imseyn pueas m@aﬂ@m@n@@n gites.oThe he
cannul a (122) .1ength of the sharpened cannula is selected to be longer than the thickest
rubber septum or membrane and the lengths of the arms and springs are
selected to be long enough to fit over and around all of the above-listed devices.
Because of the small number of components forming the adapter, the priming
volume is significantly reduced and the dead space in the adapter, in which fluid
will pool, is also significantly reduced or eliminated. This results in more fluid
reaching the patient and less fluidbeing lost as overhead, or adapter lost fluid.
Alternate embodiments are possible, as is likely apparent to those
skilledin the art. In one case, a barb or barbs may be addedto the sharpened
cannula so that the sharpened cannula cannot be removed once inserted into
the septum. '
_ An alternate embodiment of a protected adapter 166 is shown in FIG.
23 and 24. In this embodiment, a sharpened cannula 168 is disposed within a
plurality of protective shrouds. In this case, the outer shroud 170 is at least as
long as the sharpened cannula 168 to protect the cannula from puncturing an
operator of the adapter 166. ‘A raised ridge 172 is formed near the open end
174 of the outer shroud 170. The raised ridge disposed completely around the
inside surface of the outer shroud assists in retaining the adapter in place over



3.  The nedical adapter (100) of claim?2 wherei n the spring (112)
conprises a resilient connecting link attached between the first clip arm

(106) and the body (110). 4. The nedi cal adapter (100) of claim1l
- wherein the claw (118) conprises a sharpened point (139) facing the

shar pened cannul ar (122). 5. The medi cal adapter (100) of claim1
further conprising: a second clip arm (108) nounted to the body

(110) opposite the first arm (106), the se(é%nd clip arm (108) extending to
the tip of the sharpened cannula (122) and“Naving a distal end; and

a claw (118) at the distal end of the second clip arm (108) facing in the
di rection of th@lelrmaﬂerset!b mnthﬂahrpt;_é@)fomedmer theysite,dhe midgsarilalsosnapl a.

25 6.  The gm Jl ffaRirehe 5t For eianﬁg Rl #d will Rt Sin tHRAsdhptb 2166 il Hlace.

conprises a shar pene ut face and two rp poi nt s 134) facing the
shar pened cannul a (A82n alternative tqitke raigedrdgenfIGe 23 thad roptingesii m 5

wherei n each cl, R(ﬁu’@ %héﬁfsufe é‘c@ Fﬁ@ﬁz)z; f)?éébﬁﬁk am e dithéREWheR Of

t he shar pened can e nedical ad (Eter (100) of claim1

further conpri anrmgmalThas é)eenfmynadanrtheaut&s shpeud 17 bY(,fPHEHIﬁW((SlQ@)ms uch
that applyi ngmh?élg;g)al firbdiford) Wt Sugh ot ke o eaide@ridpe wolRIbd Pe%&)ed% thie

first clip ar nove away om t he sharpened cannul g 122) ti 2

9. The nedi mdeammmof(the@;moﬂﬁztoaﬁumomﬂa spme avayRtthe ridgain
| ocated so thag P%Lf%gxéwﬂﬁﬁa%mh%mwgfu ﬁléﬁééﬁlléﬂgtﬁyome% eain t ovar d

t he adapter bo cause the to nove away fromthe

shar pened can nmoaze(ommd pnd inwargl in relationdel thes 3{78¢ Its cepnestiontaithe g
wherein the hagglld(akisths aSspritfpAli@thgifie arm 176 back to its position level with the

shroud 170. _
Returning now to the cross-section view of FIG. 23, an inner shroud 178

is concentric with the sharpened cannula 168, as is the outer shroud, and is

shorter than the outer shroud. The inner diameter of the inner shroud 178 is

selected to closely fit with the elastomeric septum provided with the injection

port of solution bags. Forcing the elastomeric septum into the inner shroud
_creates a fluid-tightseal. The sharpened cannula is long enough to pierce the

plastic membrane of the injection port of a solution bag, shown in FIG. 18, as

the elastomeric septum (not shown) seals with the inner shroud. The
elastomeric septum has been removed from the injection port shown in FIG.
18. :

In FIG. 23, a female Luer fitting 180 is formed at one end of the adapter.
A needleless valve may be disposed in the adapter 166 instead of only the
female Luer fitting, similar to the configuration shown in FIG. 18.

While particular forms of the invention have been illustrated and
described, it will also be apparent to those skilledin the art that various
modifications can be made without departing from the spirit and scdpe of the
invention. Accordingly, it is not intended that the invention be limited except
by the appended claims.



t hat applying pressure to the handle (114) in a direction to

adapter body (110) will cause the claw (118) to nove avvay frmmm,lm""""””m
shar pened cannula (122) tip. 11. The nedi cal adapter ( )* ofc ckaim

- further conprising.a handle (114) nmounted to each clip arm (106 108) such

: that applying sufficient force to the handles (114) w il cause the claws

" (118) of the clip arnms to nove away fromthe sharpened cannula (122) tip.

12. The nedi cal adapter (100) of claim 1l wherein the handles (114) are

| ocated on the arns (106, 108) so that appl4dang p to the handl es

(114) in a direction toward the adapter body (110} TS SHEEF$}@S aws

(118) to nove whar pened cannula (12p) ti FRFH-@E?

nmedi cal adapter (100) of claim 11 wherein the hanttes—{tt pe | ocfat ed so
that applying pressure to the handles (114) in a direction away fromthe

=

adapt er body (110) !MII Aanedicalad r infeggonnecting 8 ricspablesiterwish a
shar pened cann
26 14. The Hi |ca é‘hgte"é’f ?omo%lsxsm? claiml1 wherein the Iength of the

clip arm (106) and a body hawingia Srstend andea seeghd esd; t he claw (118) to the
| 106 d
clip arm (106) are %%fggfefééséﬁetl&a%e& ﬁgt@hggggﬁggkﬂ H&fclﬁghﬁvﬁgea Ahrmane

tip of the cannula to prevent t mpiercing an
operator of thpodgapter (100) unless the arm (106) and claw (118) is noved

away from the shar p§@ﬁ§rﬁe’rﬁd canhila locdtad JTRHE G8orddRRA oTthé b0y, Bk cahRbE 5
wherein the lengths of the clip arnms (106, 108) and the claws '(118) "and t he

angl e of the chamg(alsllwpe@edhp, respective clip arns (106, 108) are

sel ected so that 't hg, gh@Wsal(lhidehaHrl BSterdonetting BRNBEidlok Mrt bfgheannul a
(122) to prevent the sharpened tip from pierci ng angﬁﬁgrat or of the adapter

(100) unl ess t heedleless sitowithilbe)s may Howbetwenn the
shar pened ti p. two:16. The nedi cal adapter (100) of claiml V\/nerel n the

body (110) conprises a
a first clip arm mounted to the body, the first clip arm extendingto the

tip of the sharpened cannula and having a distal end; and
a claw at the distal end of the first clip arm facing in the direction of the
sha.rpened cannula and protecting the sharpened tip

2. The medical adapter of claim 1 further comprising a spring
connected to the first clip arm to urge the distal end of the first clip arm toward
the sharpened tip of the cannula.

3. The medical adapter of claim 2 wherein the spring comprises a
resilient connecting link attached between the first clip arm and the body.

4. The medical adapter of claim 1 wherein the claw comprises a
sharpened point facing the sharpened cannula.

5. The medical adapter of claim 1 further comprising:
a second clip arm mounted to the body opposite the first arm, the second
clip arm extendingto the tip of the sharpened cannula and having a distal end;
and .
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sealing portion (146) at the second end, having a size sel ect

within tubing at a pierceable site and create a fl uid- t|ghtseil“l““l“"l“ﬂ"lll"I“I
t ubi ng. 17. The nedi cal adapter (100) of claim 16 wherein tthetb

(110) further conprises a tapered portion (142) disposed between the

 sharpened cannul a (122) and the sealing portion (146). 18. The medi cal
adapter (100) of claiml wherein the Iengths of th ula (122)
and the clip arm (106) are sel ected to be lgng eno EETH@ngmrceable
sites of different sizes. A nmedi cal” “adapt

I nterconnecting a p|e ceabl Wt mal e f Uld C Wi siong
a body (110) havi ng@& 4W|a§[tﬁ%§%ft§rfﬂ‘dé’l}§€%5‘ﬁﬁné cingin BeHpBAL

(146) at the SQﬁ@ﬁﬂaﬁﬁﬁeﬂ%iﬂm\ﬁﬁaé})rﬁte'éﬁngftheehﬁﬁbdmdfcahnuld. hin tubing at a
pi erceable site and create a fluid-tightseal with the tubing; a

needl el ess site (102) |l ocated at the first end of the body (110), having a
fluid flow port; 6. The hesdied adapterofichrihl?wheteinahell chiw tdiepasepad end

of the body (11 nul a,(122) havin sha ed ti

27 ot SRRRAA SRR 2BA T ﬁé}x%t)ev@%ﬁ%%ﬁ%g eRpd panmlay, port of
the needl ess site (102) with the. sharpened cannula (122) so that fluid may
fl ow between the twg; gdirst cli rm(106) .nount to the body
(110), the first CY?D arﬂ’?i‘ﬁ%‘caéfa@ﬂ?ﬁrﬁ c]laabmté]g?l@%%nsp& E‘g%ﬁ’&?%ﬁ"eﬁa
cannul a (122) asethhfacinpiindhe divestioreofthe sharpened canawlg.118) at the di stal
end of the first clip arm (106) facing in the direction of the sharpened

cannul a (122) and protecting the sharpened tip; wherein the claw (118).-
conpri ses a shar pengd poﬁl‘héniealﬁdahgdabtemﬁelamwmmmpdsiﬁghhandle . a

handl e (114) nounted,{o,th st cli 10 hat force
fothe hand] e EEBHeRHA et Pm%%éfpg%% 1% g Be BRI wifeeise
to nove away f tleclaleofthe fivetieip amm o hrovieldd2gy fiom thensharpened canrayla itipg

(112) connected to the first cIip arm (106) to urge the distal end of the

first clip arm(106) toward the sharpened tip of the cannula (122), wherein
t he 9. The medical adapter of claim 8 wherein the handleis located so

that applying pressure to the handlein a direction toward the adapter bbdy will
cause the claw to move away from the sharpened cannula tip.

10. The medical adapter of claim 8 wherein the handleis located so
that applying pressure to the handle in a direction away from the adapter body
will cause the claw to move away from the sharpened cannula tip.

11. The medical adapter of claim 5 further comprising a handle
mounted to each clip arm such that applying sufficient force to the handles will
cause the claws of the clip arms to move away from the sharpened cannula
tip.

- 12.  The medical adapter of claim 11 wherein the hz;.ndles are located
on the arms so that applying pressure to the handles in a direction toward the
adapter body willcause the claws to move away from the sharpened cannula
tip.
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spring (112) conprises a resilient connecting I|ink attached b

first clip arm (106) and the body (110). 20. The medi cal mmmlnmu)w”l"ll
of claim19 wherein the handle (114) is located so that applying pressures *
to the handle (114) in a direction toward the adapter body (110) will cause
the claw (118) to nove away fromthe sharpened cannula (122) tip. 21.
. The nedi cal adapter (100) of claim19 wherein the ha s | ocated
so that applying pressure to the handle (114) in a d TS SHEER WA t he
~adapter body (110) will cause the claw (11 §" to nove awayﬁ‘
“sharpened cannul a (122) tip 22. The medi cal adapTer—{+66; claijm

further conprising:13. The mdmabﬁapwroﬁrlamﬂ@mmmi@q@dlesméom

(110) opposite_ t @x%)m to
the 1ip of 1 heosts spRBlod BRI o i Fanephts dirbdichl e Wl S £05pe5

a claw (118) diodyheillthaselthe ohwsftottheve awaydraph ithe aharnened )cana antgp. n the
direction of the sharpened cannula (122) protecting the sharpened cannul a,

the claw (118) conprising a sharpened surface (132) and two sharp oints
(134) facing the sMpemmMm adqpteedf clainp 3 wherginthedength ofshaglip arm1 00)

of claim 22 wh ' | <o
Chat appl vi ng SGH2 da 5% dfleaaldrrthe ?ﬁ@gﬁégﬁ G bbe s8lebfed b Afiat 1)
28 toward t heclastquotectd thiysiidarpeneditiplof theicannule te paexentthe shampensddimway

from the sharpeng dq}éﬁc%%%ﬁ é% 4§fdi’1e adlaécat S0AHEEMAIE 3hd 3EAPISMotdd0) Of

cl aim 22 whereih are so that applying pressure to
t he handl es ( l1dwy fironathi sharpeped tipay from t he adapter body (110) will
cause the claws (118) to nove away fromthe sharpened cannula (122) tip.

15. The medical adapter of claim 5 wherein the lengths of the clip
arms and the claws and the angle of the claws to the respective clip arms are

selected so that the claws protect the sharpened tip of the cannula to prevent
the sharpened tip from piercing an operator of the adapter unless the arms and

19

claws are moved away from the sharpened tip.

16. The medical adapter of claim 1 wherein the body comprises a
sealing portion at the second end, having a size selected to fit within tubing at a
pierceable site and create a fluid-tightseal with the tubing.

17. The medical adapter of claim 16 wherein the body further
comprises a tapered portion disposed between the sharpened cannula and the

sealing portion.

18. The medical adapter of claim 1 wherein the lengths of the
sharpened cannula and the clip arm are selected to be long enough to engage
pierceable sites of different sizes.

19. A medical adapter for interconnecting a plerceable site with a
male fluid connector, oompnsmg
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25. The nedi cal adapter (100) of claim 19 wherein the |ength

arm (106) and the claw (118) and the angle of the clawto the mmmmmuﬂlllullll
sel ected so that the claw (118) protects the sharpened tip of the €anhul® 3
(122) to prevent the sharpened tip from piercing an operator ‘of the adapter
(100) unless the arm (106) and claw (118) is noved away fromthe sharpened

tinp. 26. The nedical adapter (100) of claim t hs of

the clip arns (106, 108) and the claws (1 an THI&SHEE;THASfBEENe claws to

the respective clip arns are selected so that the cl cREPLACED) pro ect the

sharpened tip of the cannula (12 to prevent t festarper T
pi ercing an operat @erth ma:ﬁ&é@*%}smqw P?@-‘ R%?‘ ﬁgr&‘f’aws

(118) are novg Qﬂh%lﬁeslﬁé‘é’élé&é’&do fit frithin &ubing a't*faqnaﬁxéabhl sitecant er
(100) of clai m ere he bod 110), conprises a sealing portion (146)
at the second ceeate shivid-tghtsepl wi 8o fit within.tubing at a

pi erceabl e site ang @ﬁfélssﬁliélubﬁalaemhéﬁmenddfthaboay,mamgaﬂzﬁdﬂowThe

-medi cal adapter (100) of claim27 wherein the body further conprises a

t aper ed porti aert;142) di sposed between the sharpened cannula (122) and the
seal ing portion (1464 eaaicannmewmbd:@d theckepéed efd 80theXiods! dratfhula
wherein the | engths ofarP he shar pened cannula (122) and the clip arm (106)
are selected t@%#@h@%déﬂ’sto engage pierceable sites of different

sizes.  30. A magimadmatigiidhahdflGhtdresnnditiogehs fleddflow pertpifeheeabl e

site with a male fluid connector

20 = Rsalebersisig TR Fa phesmane e da 0 shat fidmay fow betpeenthe

connection si tﬁohocat ed at the first end of the body, having a fluid flow
; | a h

Doty the o PR cip anm mouhfed t the B34, 1 frt i 868 Weteliinglo fe°

tip of the sharpened cannula and having a distal end;

a claw at the distal end of the first clip arm facing in the direction of the
sharpened cannula and protecting the sharpened tip; wherein the claw
comprises a sharpened point facing the sharpéned cannula;

a handle mounted to the first clip arm such that applying force to the
handle will cause the claw of the first clip arm to move away from the
sharpened cannula tip; and

a spring connected to the first clip arm to urge the distal end of the first
clip arm toward the sharpened tip of the cannula, wherein the spring comprises
a resilient connecting link attached between the first clip arm and the body.

20. The medical adapter of claim 19 wherein the handleis located so
that applying pressure to the handlein a direction toward the adapter body will

cause the claw to move away from the sharpened cannula tip.

21. The medical adapter of claim 19 wherein the handle s located so
that applying pressure to the handle in a direction away from the adapter body

will cause the claw to move away from the sharpened cannula tip.
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cannul a having a shar pened tip; an internal fluid chann

| nterconnecting the fluid flow port of the fenale connectlon sTI“l“H"I IIHNI'I"III'
shar pened cannula (168) so that fluid may fl ow between t

first shroud (178) nounted to the body, and surrounding the shar pened

cannula (168), the first shroud (178) having an inner dianeter sized to
-receive a portion of the pierceable site and; T me—sh+pud (170)
mounted to the body, and surrounding the figgst 4 .’ﬁ% éa N he

shar pened cannul a (168) t he second shroud (170) avi LA Bngth at | east

as great as the sha can 68 "" er (166)
of claim30 wherei nﬁ) @@ﬁ?gﬁﬁt%f%lf‘lqlsl I onger %ﬂs% f| rst shroud
(178) and is Iocateds@mmd@ammamdtmﬁmhbdyomswe thefirsteatine,the sgeqnder

{nnet Sur ace HHP 8IS srordjos o Pl o hel labébed IR Apa e AR BRI,

claim 32 whereamdt he second shroud (170) is longer than the first shroud

< Tormod on the schoY ShAwRFA ?0“*?%%%”&‘fﬁé%ﬁ&ﬁ%‘ﬁﬁap?‘%&gﬁﬁéé&y g

cl ai m 31 wher ethe $ipesedeahmilaquoteftizg the shapened camuulel threclaw cooprising
formed in the shfoud tq fo ma rm ter
(166) of cl ai nf SH2WREE W@l#é}g@8%t??§%%gtg€%ﬁ héd gr med on

an inside surface of the arm (176)

30 36. Ane caI da @S%%ﬁ%ro?&dxﬂ%rﬁﬁmﬁg%éga

site with a male fl aV|nga
first end and mslm:amisesncthatapplymgpmme@ e d@so&azéqu att@wa@d hehe

first end of t Q&a&eg %04(13} 1 ca V{1 Sl by hfbve away from the sharpened cannula
tip.

24. ‘The medical adapter of claim 22 wherein the handles are located
so that applying pressure to the handlesin a direction away from the adapter
body will cause the claws to move away from the sharpened cannula tip.

25. The medical adapter of claim 19 wherein the length of the clip
arm and the claw and the angle of the claw to the clip arm are selected so that
the claw protects the sharpened tip of the cannula to prevent the sharpened
tip from piercing an operator of the adapter unless the arm and claw is moved
away from the sharpened tip.

26. The medical adapter of claim 22 wherein the lengths of the clip
arms and the claws and the angle of the claws to the respective clip arms are
selected so that the claws protect the sharpened tip of the cannula to prevent
the sharpened tip from piercing an operator of the adapter unless the arms and
claws are moved away from the sharpened tip.
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W thi bt he body (110) "the pi st on having & bore (28)- the pi & 5anIIIIﬁH1I|LIIIII ||III III
between a first position at the first end of the body _and a second

~position, wherein positioning of the piston i mH!BESHEETSI"IAS)BEEN' on causes
“the piston to be defornmed so as to occlude the OrREP[KtE!?_P_S't'j”i ng of the

piston in the second position allows the pist ndef or ned
state in which the bore is unoccl uded; 29 a sharpened cannula (122)

| ocated at the second end of the body (110), the cannula (122) having a
sharpened ti p; {¢hn &é‘m'tH b8y esapRdes a
position, it provi des a ﬁ'fnwnge pat hdtg tee\/\r/FeHg%Iét?ﬂle ?l 3 ¢ gyt e sgar pened

t
cannul a (122) seahngpomonatsﬁhe(ﬂecqncbend,bgmmarﬁé&ﬂtegtpan tubing)at g he
first cl tggﬁ%d | 122
aln(rzlsha\(il Ing grd %r%?ﬂ éi@%ﬂg’}g&@ﬁhﬁd?g}x@&w) at the Isfglnngng E)f t)he

first clip arm (106) faci ng in the direction of the sharpened cannula (122)

and protecting the $Barpeagthidibal adapter of gt 27 HHREnAL b3dRRLSe 100) or
e Sit

i nterconnecting a piercea UI d onnect or, rrprl SI ng
a body (110) havmglsasma@ereéhnpr&rﬁadasmé%hetw ¢

(146) at the sg Qgtg% faving a size selected to fit vmthln t ubi ng at a
pi eceabl e site an eate a fluid-tight seal with the tubing;

needl el ess site (102) Iocat ed at the first end of the body (110) havi ng a

fluid flow port andg §'nilédlé’alraﬁ§bt;éz‘?ﬂ‘%ldinﬁf’§ wm&h%@t
received within the ody t.he piston havi ntg gg the | st on
shiftabl e bet m@hmnfedrcgtm wﬁhﬁﬂtpmafw%lﬁc ddo

second positi on;..\waal Els&egggafﬂ-&@ﬁmz&f the piston in the f| rst
31 position causes the piston to be defornmed so as to occlude the bore and

positioning of the piston in the second position allows the piston to

assume its undefornmgg stal,g &i&al"ﬁﬂﬁtefﬂﬁxﬁ%&:ﬂn%cﬁﬁ?%%ﬁﬁ&dbles1tew1th&
shar pened cannula 1 2 ocated at .the second end of the body (110), the

cannul a (122) MAle oneckEn empriging: wher ei n when the piston (44)
is in the second poﬁ'Hdd aﬁ%ﬂmﬂdﬁﬁaﬂib&oﬁdmh between the first end

he” body (110) ”e?h§3 Cosetion siteduseled ok B o dub B RO ©

shar pened cannghd rt,and having a distal end; a claw (118) at the
distal end of the fir clip arm (106), faci in the difect f the

shar pened cannul a (ﬁ?i‘f-‘ﬁ?ﬂ&;ﬁ%‘t“é‘i‘?? ét tg‘% %HJ;%P‘?‘?%% gt’et?’ﬁcﬁﬂaukt aw
(118) having a sharpened tip;

an internal fluid channel 1ntercom1ecting the fluidflow port of the female
connection site with the sharpened cannula so that fluidmay flow between the
two;

a first shroud mounted to the body, and surrounding the sharpened
cannula; and

a second shroud mounted to the body, and surroundingthe sharpened
cannula, the second shroud having a length at least as great as the sharpened
cannula.

31. The medical adapter of claim 30 wherein the second shroud is
longer than the first shroud and is located outside the first shroud.
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conpri ses a sharpened point facing the sharpened cannula (12

handl e (114) nounted to the first clip arm (106) such that aéﬂlmmm “lj tllll”“l
to the handle (114) will cause the claw (118) of the first cllp ar my *
~to nove away fromthe sharpened cannula (122) tip; and ' a spring
(112) connected to the first clip arm (106) to urge the distal end of the
first clip arm (106) toward the sharpened tip of the cannula (122), wherein
the spring (112) conprises a resilient conaectl ng |link between the first
clip arm (106) and the body (110) A nmedi cal adapter (100)
for |nterconnect|ng pi Paﬁn Birflati r
conpri si ng: bod'gﬁ‘(? g%ﬁte%? Irs {mlend ﬁgglg%gg%%(igged idge

a seal ed needlﬁitwdmaxeu(lma)lrﬂa%af@éﬁ ofitheisbrqudsst end of the body (110)
having a fluid flow port for receiving the male fluid connector;

shar pened cannul a (122) Iocated at the second end of ,the body g 10 the
cannul a (122) havi n38.a sFae pedical adapter of claim 32 whexein eqch,qltj

|t er connect | g Lhgldil Ao R arlis\RLALSSLEIAES fabt &?ﬁé%d ia b ¢ he
first clip arnraisabjidgeisformned on thesasend Sbm, the first clip arm (106)

32 extending to the tip of the sharpened cannula (122) and having a distal

end; a claw (118) at .the distal end of the first cllg &r 06)
faci ng in the direc$4on ﬁem@@ﬁaﬂbﬁ%&f 2R 3 lawhereiy the jpcony t he

claw protecti n&ég&@%ﬁ@ﬁﬁgaﬁéd&om formed in thd'¥Hi6L& td fokf afiawi. ed to the

first clip arm suc t applying sufficient force to the handle
(114) will cause the claw (118) of the first clip arm (106) to nove away

fromthe sharpened gannuiRe frkd?dal hilBpter of claim 34 wherein the arm comprises a
raised ridge formed on an inside surface of the arm.
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