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(54) Title: NEEDLELESS INJECTION SITE

(57) Abstract
A needieless injection site comprising a housing (16) which defines a : . ' 14
fluid passage (56). Disposed within the housing (16) is a reseal member (58) [\/—“/ /
which includes an openable and closable aperture (80), and an expandable L
and collapsible reservoir (100), The reseal member (58) normally is in a . = /
first position in the housing with a closed aperture (80), and a collap§ed T 5 10
reservoir (100). The reseal member (58) is deformable such that compressive 2 22
pressure will move it to a second position, expanding the reservoir (100) and - ‘
opening the aperture (8) and placing the aperture (80) in communication with 20
the fluid passage (56) and the reservoir. Removing the compressive pressure .
will facilitate the return of the reseal member to its first position, closing the 73 78
aperture (80) and collapsing the reservoir (100). The collapse of the reservoir \ - 4
(100) prevents the creation of a vacuum within the fluid passage (56) when the 0 30
reseal member (58) returns to the first position.
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The present invention relates generally to the
medical arts, and more particularly to a needleless
" 'injection site for use in intravenous infusion
20 “‘applications.

Background of the Invention
It is common medical practice to intravenously

. infuse various fluids or medicaments into a blood vessel

25 of a patient (e.g., a vein or artery). Such infusion is
typically accomplished by the insertion of a hollow
introducer needle into a target blood vessel. The
“introducer needle is fluidly connected to one end of an
elongate, flexible tube or fluid line, the opposite end

30 of which is. fluidly connected to a solution bag. The
‘'solution' bag itself is typically suspended above the
patient so as to allow gravity to facilitate the flow of

* fluid downwardly through the fluid line and into the
patient’s blood vessel via the introducer needle which

35 remains operatively positioned therewithin. The fluid
"tube and solution bag are connected to each other via a
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The J.nclus.10n of the injection site within the

~tubing allows .various medications to be selectively
infused into the blood vessel of the patient by the

20  addition thereof to the solution flowing from the
solution bag into the blood vessel via the upper tubing
segment, injection site, lower tubing segment and
introducer needle. This - supplemental infusion is

' typically accomplished through the utilization of a
25 conventional syringe, the needle of which pierces and is
extended through the diaphragm disposed on the top end of

the main body portion of the injection site. Subsequent

to the expulsion of the medication from within the
syringe and into the flowing solution, the needle is

30 retracted out of the main body portion of the injection
site, with the aperture created in the diaphragm due to

- the passage of the needle therethrough being

| substantially closed upon such retraction due to the
‘resiliency of the diaphragm. As will be recognized, the
35 incorporation of the injection site within the tubing
allows various medications to be intravenously

administered to the patient through the existing infusion
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openi ng whi ch e n"rrunl ca% es w
15 deficiency, there has also been developed in the prior

art needleless injection sites which incorporate a
diaphragm adapted to assume open and closed
configurations without having a needle inserted
~ thereinto. Though these needleless injection sites.
20 eliminate the necessity of having to  puncture the
_.d_iaph,ragm with a needle, they also possess certain
deficiencies which detract from their overall utility.
Foremost of these deficiencies is the difficulty
associated with disinfecting the injection site, and in
25 particular the diaphragm thereof, subsequent to
inedication being infused thereinto. 1In this respect,
after each use of the inje"ction site the diaphragm must
be <cleaned, with such cleaning typically being
- accomplished through the application of alcohol or a
30 - similar disinfecting agent thereto. However, due to the
configuration of the dilaphragm, complete and effective
- disinfection thereof is often difficult to achieve, thus
- increasing the risk of the inadvertent introduction of
contaminates into the solution stream upon subsequent

35 - uses of the injection site. :
: In an effort to overcome the deficiencies associated
with the prior art injection sites, Applicant developed
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central opening in coaxi al al i gnment therewth. In addition to
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the fluid wthig;thg &gﬁgr éBhﬁeE@é& thEreto. fl Ui d passage which effectively
1 .

prevents the creation o a vacuum t herew t hin. I n accordance
with the present invention, the reseal menber conprises a resilient
body havingima distal end and guninddfy0>of8ihes Fhuidtitdlonlef i nes i nner and
outer surfaces. nt grégior]} a%géoggp_htgﬁeproxi maL end bgtween hhe I nner
and present Invention, there is

- provided a needleless injection site which comprises a

- housing. The housing itself comprises an interior

. ; éhamber, a central opening which communicates with the

20 - interior chamber, and an elongate, proximally extending

. dilator projection portion which defines a fluid passage

. and extends toward the central opening in coaxial

. alignment therewith.

. In addition to the housing, the present needleless

25 injection site comprises a reseal member which is

. disposed within the central opening and the interior

chamber of thé housing. The reseal member includes an

elastically openable and closable aperture, and an

'_expandable and collapsible reservoir which, when

3Q':eXpanded, is adapted to retain a volume of fluid. The

';eseal member normally resides in a first position within

“'the. housing"whe;ein' the aperture is closed and the

';Ltééervoir is collapsed. The reseal member is selectively
_iﬁ@éfprmable such that the application of distally directed |

35:w“66hpreSSive pressure thereto will cause fhe same to

~distally advance within the housing to a second position

‘wherein the reservoir is expanded and the aperture is
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aperture. The proximl end of the body is defined by a generally
cylindrical proximl portion thereof, with the distal end being defined
by a generally cylindrical distal portion of the body. The proxi mal and

20 distal portion re se ate 2 bevel ed. shoul der r e .
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through the apertg;g ?e apeerrt%sr%al The pnri:jmglmal end of the body is

‘"defined by a general-ly cylindrical proximal portion

"thereocf, with the distal end being defined by a generally

" ecylindrical distal portion of the body. The proximal and

20  distal portions are separated by a beveled shoulder

- formed therebetween, and are sized such that the diameter

of the distal portion exceeds the diameter of the
proximal portion.

In the present injection site, the inner surface of

25  the proximal end of the body has a generally _semi-—

spherical configuration to prevent any inadvertant

tearing of the proximal end when the reseal member is

moved between its first and second positions.

Additionally, preferably formed in the outer surface of

30 - the proximal end of the body is a circularly configured

-+ depression which is centrally positioned within the outer

surface. The aperture of the reseal member extends

- axially between the a'ppréximate center of the circular

depression formed within the outer surface and the apex

35 of the semi-spherical inner surface. The formation of

"~ the depression within the outer surface causes distally

directed compressive pressure exerted against the



10 Formwﬁgoghhe proximal portion of the reseal nenber pcruSmegssss a

centering ring I ch extends thereabout and has a generally
wedge- shaped cross-sectional configurationg. The centering ring is used
to maintain the aperture in coaxial alignnment with the fluid passage

defined by the 15 d|| or_proje ortion a eseal e ve
between its fiPEPEIME- &86%30*’% ﬁ" or]':lﬁ]' % s%lir}ggésugﬁ ° é(%a?(iggg

al i gnment _ensmngecthhgt devlice apehetua@plweld to the gpeyipheyyeffafiieto its
open pos't'on h{hff&&é' aboutBERE" iSefistal ! y adeancgdrphbi-alt he

housi ng. errng ring may optiohally include gne or nore Qotches
di sposed thereﬁBPiéF’aVéﬁtll rfgf t ﬁ@mpﬁ'ﬁéﬁf%? PERERRTYf qlfainates, 88hglquri ng

the novermerd ohuhhe sesemd p’f&iﬁi@dai Eha@nbf thé tisody fdiriprs ithieonovemehs
section positi
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t he di stal porseopndf posdticdy adfacknaxihé lbemgeed if n@hoplréyenttleér,eof is

at | east oneLI%gg%ﬁr%&gkgwd% %ﬂ@%'ihroudﬁﬁﬁﬁ?“%ﬁéf?ﬁibr$fg§h@h&%@e@ﬁtend

t her eabout centering ring, e conpression rings
preferably 30 memper. a generally wedge- shaped cross-secti onal

configuratign. T'ﬁ"@m@@”ﬁheﬁﬁéoﬂroiilﬁwﬁ pafffmt IdrffB|t)he resieadr m&metrhe
di aneter of th ogﬁ§tal portlon

d for Roses
of assisting i e rlntqngﬁ?‘gge?’\%??g\%\h %a} we &n Baloer
noves fromits aBEgemcaariqr pm@gtea-tsmaipedl cs'ossr-secpagmanlononflguratlom an .

alternative toTthf;e %@ngar{gl %é&f to m91ﬁ£§£npeaé' 8Retutrle joody

may include at T'east one,
PCT/ US98/ 16354 coaxial allgnment with the flu1d.P§ssage Sﬁgp@@gbpy the¢ set s

of arcuatehy CeitiHRd BrUFE@SIdP portid@basWiiheh peged DI meflbeéhsr eriveand
extend thereab adjacent the. bevel ed sho L der. of th boqy JLach set
preferably con%}elt?é‘?nf GJF %ﬁisanrﬁﬁ E&EEP P?ﬁ% wRPEn aintng s
coaxial -alignment ensures that the aperture . will
""elastlcally expand to its open position when the reseal
"member is distally advanced within the housing. The
20 'centerlng ring may optionally include one or more notches
o dlsposed therein for ventlng the interior chamber of the
| housing during the movement of the reseal members from
- its first position to its section position.
e In addition to-the formation of the centering ring
25 upon the proximal portion of the body, preferably formed
' on the distal portion of the body adjacent the beveled
shoulder thereof is at least one, and preferably a pair
of compression rings which extend thereabout. Like the
centering ring, each.of-the compression rings preferably
30 has a generally wedge~shaped cross—sectional
': éonfiguration. The compression rings effectively
increase the diameter of the distal portion of the reseal
" 'member body for purposes of assisting in the collapse of
' the reservoir when the reseal member moves from its
35 second position to its first position.
: As. an alternative to the compression rings, the
distal portion of the body may include at least one, and
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o ' In addition to either the compression rings,
compression tabs, or compression ribs, formed on the-
distal portion of the reseal member body is an annular

20 :flange which extends about and radially inward from the
distal end of the body. This flange is used to form a
seal against the dilator projection portion when the
reseal member is inserted into the interior of the
housing. The .seal formed by the flange of the body is

25 maintained during the movement of the body along the
dilator projection portion as the reseal member is moved
between its first and second positiéns.

The reseal member further comprises a radial leaf
- spring which is disposed within the body. The radial

30 .. ‘leaf spring comprises a base portion and a plurality of

~ . flexible leaf portions which extend from the base portion

“. and include slots therebetween. The leaf portions are

- adapted to apply a radially 1nward biasing force to the

- proximal end of the body which normally closes the

35 ‘‘aperture when no distally directed compressive pressure
‘is applied to the outer surface of the proximal end. The

~reservoir of the reseal member is defined between the
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channel s between the aperture and the reservoir when the reseal nenber
is nmoved to its second position, and hgfween the reservoir and the
fluid passage 5 during the . return of the reseal rrerrber toits first
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or fluted oot ertxmmfe&ealv\mamhedea}hmmarqm eakicleyy itsofirseland)aterrond

h I di | ned
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site. Thesqumrmﬁdrlca]snbmqpnm speimgatﬂv;d.mg aedhamﬁérébaflﬁsslexgm

conpr essi on fo r e e

reseal menber i% |Jn&%téd fosfr s"{ pos | onq)tééoet%a%%n%q: ttq.‘eé %{l%t\(ljmt 'LIH' Of ghnut
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extends into thc? eh uat snp?rnJPriagr isand brI)Drree th Gyl arlzyed and configured
20 - to' accommodate the dilator projection portion of the
o housing.’ The doughnut spring preferably includes a
" splined or fluted outer surface which defines a plurality

" of elongate channels  extending longitudinally
therewithin. The splined configuration of the doughnut

25 spring reduces the level of friction exerted by it
' against the dilator projection portion as the reseal .
member is moved between its first and second positions,

and also facilitates faster and easier insertion of the
dilator projection portion into the bore during the

30 assembly of the present injection site. The doughnut
'spring is preferably sized such that a slight compression

-~ force (i.e., a pre-load) is applied thereto when the

- reseal member is in its first position. Both the body

- and the doughnut spring of the reseal member are
35 ‘preferably fabricated from silicone or similar materials.
' The dilator projection portion of the housing

- extends into the reseal member, and more particularly is
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-9- extengec{z?“ﬁrough the bore of the doughnut spring and into t he
radial |eaf spring. As previously indicatgd, the annul ar fl ange forned
about and extending radially inward fromthe distal end of the reseal
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projection portion when the reseal member is distally

20 - advanced thereover, thus resulting in.the outward flexion

of the leaf portions and the opening of the aperture.

The sizing of the ramp portions is adapted to prevent the

bowing of the leaf portions as they are flexed outwardly

. by the distal advancement of the reseal member over the

25 dilator projection portioﬁ. The movement of the reseal

member toward its second position facilitates the

expansion of the reservoir from its normally collapsed
state.

The removal of the distally directed compressive

30 pressure from the outer surface of the proximal end of

-. the body causes the radial leaf spring to be proximally

withdrawn from over the dilator'projection portion. Such

¢ proximal movement facilitates the resilient closure of

.. the aperture, and the compression or collapse of the

35 . reservoir by the housing. When the reseal member is

moved to its second position, the doughnut spring is

compressed between the distal end of the reseal member
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capacity of a t n 25
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therewithin back through the slots defined between the
leaf portions and into the fluid passage, thus creating
a zero or positive displacement therewithin, i.e.,
20 preventing a vacuum from being created within the fluid
passage. As preﬁiously indicated, the reservoir is
~ preferably sized to displace approximately 0.035 ml of
retained fluid volume, with the volumetric capacity of
the reservoir preferably being equal to or greater than
25 the inner diameter of the fluid pessage multiplied by the
axial travel distance of thelreseal member when the same

" moves from its first position to its second position.
The housing of the present needleless injection site
comprises an upper section which defines the central
30 opening, and a lbwer_seetion which is attached to the
" . upper section. When attached to each other, the upper
and lower sections collectively define the interior
. chamber. The lower section itself preferably comprises
a central portion which is attached to the upper section
35 via a sonic weld, and includes the dilator projection
- portion extending proximally from one side thereof and an
adaptor portion extending distally from the opposite side
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position to its second posi t cription of
t he Drawi ngs chambermeséng a%hquea%erﬁt Rér tFSaraﬁeglomemherpﬁré@mts
invention, !l fhegenpositdoapdy eits Upoctori®l poeieeoh0 Alternatively,

the lower section of the housing may optionally include
. two or more apertures disposed therein which are also
used for venting the interior chamber during the movement
- of the reseal member from its first position to its
20 -second position. |

Brief Description of the Drawings

These, as well as other features of the present
invention, will become more apparent upon reference to
25 the drawings wherein: -

Figure 1 is a perspective view illustrating an
exemplary manner in which the needleless injection
site constructed in accordance with the present
invention is used to facilitate fluid infusion into

30 an anatomical passage; '
Figure 2 is a partial cross-sectional view of
the needleless injection site constructed in
- accordance with the present invention;
Figure 3 1is a cross—sectional view of the
35 . -+  needleless injection site shown in Figqure 2,
- illustrating the reseal member thereof in a first,
closed position;



25 the drawpepsesuieer ei n: Figure 1 is a perspecp&,@sygfﬁg&

iIIustratlng an exenpl ary manner in which the needl el ess injection
site constructed in accordance with the prgsent i nvention is used
to facilitate fluid |nfu5|on into 30 - an anat om cal passage;

Figure 2 is a partial cr -sect onal VI w of t he, need| el

I njection site construct ﬁ ?ﬁe 4 acgosg‘aﬁggt\ﬁoﬁ?lt hglﬁres%‘ﬁt the
invention; needleFegsr eigjectionr ositeecshowal ihewFaguriee 25

need| el ess 'nJECt'ETlu§¥£§tLﬁeoﬂﬂe k@seglgﬂéﬁbe , thereof as' de4@imld NI
the reseal nenber thereor 1n a osed position; WO
99/ 24090 igto a second, open POSlthET / US98/ 16354

-12- 5 Fi gurgiduieé 8 £s50as- efplbaeal v‘it—:ﬁWJ.QfLubl&Qatlng the

dl el t t | l.ust
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Figure 5 is an expl Bdgdrese® ahflu4frating the . corrponent S
conprising the reseal megh §ﬁréh8WEs'Q gartia chQBL%%c%i§BQ14&ﬁew of

Figure 6 is a partial cross-sectional View o ow rate
needl el ess injecti o sifi&efy flow kg r yeeedlehestcolBdREEIRML h Sdtecond

embodi mentyo cahstbacﬂéasgﬁt atbvedhhed; with a second chib@ditient S an
expl oded view illust ragrz_k1 v gl,t ernative enbodi nent of the reseal
menber ; uPEeﬁnFSJﬁ EP548%¢ecti onal view of the body 15

corrponent of the reseal mmwe §hdwn am ¢xploded; view illustratiliggare 7b
is a top. plan V'e“/%ﬁtEQﬁEQQUQhQHBodlmentFofSEﬁbngegggﬁoﬁgﬂbe?f the reseal

menber shown in ure 7c IS a_ part
cross-sectional view of Flgure 7a is a cross—sectional view of the body

15 component of the reseal member shown in Figure 7;
' Figure 7b is a top plan view of the doughnut
spring component of ‘the reseal member shown in
Flgure 7;
- =% - Figure 7c is a partial cross-sectional view of
20 ' the doughnut spring component of the reseal member
taken along line 7c¢c-7c of Figure 7b;
' Figure 8a is a partial side-elevational view of
a first alternative embodiment of the body component
of the reseal member shown in Figure 7a;
25 ' Figure 8b is a cross—-sectional view taken along
~ line 8b-8b of Figure 8a; '
Figure 8c is a partial side-elevational view of
a’ second alternative embodiment of the bbdy
_ component of the reseal member shown in Figure 7a;.
30 Figure 8d is a cross—-sectional view taken along
line 8d-8d of Figure 8c;
“- Pigure 9 is a cut-away perspective view of an
alternative embodiment of the upper section of the
| needleless injection site housing;
38 ‘Figure 10 is a cut—-away partial perspective
' " view of an alternative embodiment of the lower
section of the needleless injection site housing;
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along line 7c-7c of Figure 7b; Figure 8a is a parti al
si de-el evational view of a first.gkternative enbodi nent of the
body conponent of the reseal menber shown in Fi gure 7a; 25
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enbodi nent gf the uma-remﬂrmjvm afbéditment of theedesbads nenjbat ibodgite

housi ng; 35 _ rﬁ;’bod“ Fi %#{ %‘%ﬂess 3 GUiq amay part i al perspective Vi ew

of an alternative e he |'ower section of the
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Detailed Desch. tJ.on of the Pre¥erred Embod:.menfé gure | 0a
is a bottomplan view o section o € nee
injection site housﬁfﬁgferrlng nOVﬁrﬁﬂMF*}% dnaingy rherrin the showings
Figure 11 9 a fwd tfodl ppepopestol d Mustreit ity preferred bAbbdimeats of

enbodi ment of t reseal own.in.Fig 7.and _Za.
Det ai | ed Descrl‘lr}ﬁ oRrSFePgErEBgeﬁnerred Eﬁ%gd rraénci] Hot " for %ﬁgi)eorsﬁsng ow to
the drawi ngs whkhmitindgetbhowiamgs 1Digure floriplupbratesf a | heedialessg

preferred e”bOdirFféEt%,&{ s:Lte e cBhgTehktiedvent h@EoQHlaﬁceaﬁ_stBOE EQLst
pur poses of miing the sane, Figure 1 il]Justrates a needl el ess

injection site ﬁ’@%qﬁﬁfeah?np’é%%%?ﬁélﬁ‘ée%%qp 25 used to facilitate

15 . the infusion of a medicament into a blood vessel (e.g.,
a vein or artery) of a patient. As will be discussed in
more detail below, the needleless injection site 10 of
the present invention presents advantages over those
constructed in accordance with the prior art in that the

20 - same is specifically adapted to create a zero or positive
displacement of fluid within the fluid line 12 extending
from the injection site 10 to the blood vessel of the
patient when a non-needled introducer 14 is withdrawn
from therewithin. Importantly, such zero or positive

25 ‘displacement of fluid prevents a vacuum from being
created within. the fluid line 12, thus eliminating any
back-flow of blood thereinto. As will be recognized, any
back~flow of blood into the. fluid line 12 is highly
undesirable, in that the coagulation thereof may obstruct

30 the fluid line 12 or create a clot which inadvertently

' passes into the blood vessel of the patient.
Referring now to Figures 2-5, the injection site 10
of the present invention comprises a hollow housing 16.
- The housing 16 itself comprises an upper section 18 which

35 . defines a reduced diameter proximal portion 20 having
"Luer threads 22 formed on the outer surface thereof. 1In
addition to the upper section 18, the housing 16 includes
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each other, the upper and - | ower sections 18, 24 coJlectively defipe an
interior cledmsamvented, Ry an, aERBLAT (Hange Rt $fon HPTIES t he
upper sectien 38 tigi e owEst ralripeniof 2ReWbealiral poeftivhi G2t emdM t h

(he Lntert of SIS AL AlnloRto o chiEHGE: Bialiad MSager

defined by an 38. When the upper and lower sections 18, 24 are
> ‘attached to each other, the distal rim of the upper

géction 18 is abutted against the shoulder 38, with the

20 ;fiange portion 36 extending along the inner surface of

"the upper section 18 in direct contact therewith. The
attachment of the upper and lower sections 18, 24 to each
other is preferably facilitated by a sonic weld between

the distal rim of the upper section 18 and the shoulder

25 38 defined by the lower section 24. However, it will be
recognized by those of ordinary skill in the art that
alternative attachment methods, such as the use of

adhesives, may be employed in the injection 'site 10. The
'upper and lower sections 18, 24 are sized such that when

30 rigidly attached to each other in the aforementioned
manner, the outer surface of the upper section 18 is
‘substantially flush with the outer surface of the central

‘portion 32 of the lower section 24.

: Extending proximally from the proximal surface 34 of
35'"the central portion 32 in substantially perpendicular
' ‘relation thereto is an elongate dilator projection
portion 40 which is coaxially aligned with the central
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upper section 18. The | ower section 24 of the housing 16 includes
a central portion 32 defining a generahlsy pl anar, circularly
configured proxinal surface 34 which is circunvented by an annul ar

flange porti Ono%’%nuﬁ??eﬁ| K theré hl%é‘i& o1 H=10Y o'ftyrfleg:e of Thge agmh kder

portion 32 and eab contlnuous annul ar
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However, it wilgldngate é\@ﬂ#@ﬁ Rartphen Hifse oinotm ndrjeskirn BatehdOart

t hat al t er ngd veaapt £ g ige hags, 8&5&&81 heomgheas a adbesigves,
may be enployed in the |njwct|on%£te 1 er and | ower sections

18 24 are iz GPWRIF 18e3) ) §Aperachehikar ANFEATRCARN o o
af orement i goed blunthedietal thip od48er Alsbaextendimy uppetabrgt Feoml8hes

substantially f4ushydlEddit o fe WL G Ela NEoEeTbEaky 1o BOLLAR;32 Of

the | ower secti rom
surface 34 of 3ock eegian re) wWokeh cﬁhlmum‘r’ﬁlstnﬁsthﬁt adapyopeppe'mdpvulllér

relation theretgnd sj anLdPRAR fadil DD e PERS ee&hﬂactmnpekt tRB ABudhineh is
coaxially aligned wwth the central WO 99/

PCT] US98/ 16354 16 to an annular surface. In tthPreferrsseﬁph&dggegF,the
upper sectison tH&8.distHlelodkl aégion 50 mmhcde@mm‘ tiheadls [52s farmed
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tip 48 of the adaptor portion 46 protrudes beyond the
distal rim thereof. As seen in Figure 4, the adaptor
portion 46 is configured to facilitate the connection of

20 the injection site 10 to the fluid line 12. Such
connection is achieved by the advancement of the adaptor
-‘portion 46 into one end of the lumen of the fluid 1line

12, with the adaptor portion 46 being sized and.
configured so as to be frictionally retained therewithin.

25 . It will be recognized that the distal lock region 50 may
be used to connect the injection site 10 to infusion
components other than for the fluid line 12. When the

. adaptor portion 46 is not being used to facilitate the
connection of the injection site 10 to the fluid line 12

30 or other infusion components, the same is typically
covered by a breather cap 54 which has a complementary

" configuration and is advanced thereovef and frictionally
frmaintained thereupon, as seen in Figure 2. Importantly,
.. the dilator projection and adaptor portions 40, 46 of the
'35 lower section 24 coilectively define an elongate fluid
passage 56 which extends through the lower section 24 and



addition to t\wo glueoor projection portion 40, fornmed on 5 th ‘I:.p,\ﬁggs{ﬁ:,s‘,

section 24 and extending distally fromthe di stal surface 44
central portion 32 thereof is an el ongat e adaptor portion 46. In the
injection site 10, t he adaptor portion 46 preferably conprises a tubing

connection which defines a tapered, outer surface and a_10 blunt distal tip
48. Al 'so extendi ngigigem@¥iaklpAligned wighithe centyad gpeping,2scefk: the
portion 32 is a dig pér sectDsk 1®90i on 50 which circunmvents the adaptor

portion 46 andlsue to. facilitate the connection of .t he.housin
16 to an annul ar surfact® g‘l"’ﬁr{”ﬁ% BFLL %é@%o t% %njﬁﬁglgpsﬁéltgl 38k
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beyond the distal rimt As, seen I n Figure 4,
portion 46 i s confVikhén ?@f%ﬁ:‘?’ﬁ%ht@%ﬂ#@%&%é&q dRteriony cpﬁ@bieﬁ" eét Pén

site 10 to the flutHel iitudihg 18Uch The CoRReall omemseacmsevefé:@rlté& a
advancenent of the adapt or % hon .46 into on
b 80

nd
fluid line 12, TRPLALERE 3088 U S gl gl BloRima®
configured SO as tpobelbnl 82 omwalilch rdefiined tdnepmm.mm ébd 164w ldndea
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injection site 10 onent s ot er
12. When the aééﬁté?— ‘E@ﬁ’t@%ﬂ 439-5‘11%05@5% %Wmm P5°ixé@la|ll aadedigtal
connection of the pBireebhan 63 teséo ils0 aheyﬁhnuﬂlbamyl%&on réd heliddle

54 whi oh has a conBPERLARATG: - The, BYPRGARY | BHAAER Taf AhRhre g tis B2
and frictionall y 70, 66 retre nédptbgreapmmelgammasmdﬂc@mmﬂar, with the
| mpor tant 1y, tgga #g}oafpfcpéeg&;eala r@fan’ gg egg&égmﬁg@ha@o&f €fae

35 | ower sectlon ective I ne ongat e sage
whi ch ext ends t hr oBgALREPPHERD s7ébt| sh eaﬁﬁameterwj ggye le portion

PCT/ US98116354 70 exceeding thatb-of the proximal portion 72. The

_ | transition between the proximal and middle portions 62,

.= 170 is defined by a first beveled shoulder 72, with the

207 .transition between the middle and distal portions 70, 66
'. being defined by a second beveled shoulder 74.

The proximal end 64 of the body 60 defines a

"recesSéd, circularly configured outer surface 76 which

has a generaliy planar configuration. In addition to the

25 outer surface 76, the proximal end 64 defines a generally

semi-spherical inner surface 78. Extending axially

through the proximal end 64 from the outer surface 76 to

the apex of the inner surface 78 is an aperture 80.

. Additionally, formed about and extending radially inward

. 30 from the distal end 68 of the body 60 is a continuous °

| annular flange 82, the inner peripheral edge of which

defines an enlarged bead. The body 60 is preferably

' fabricated from silicone, though the same may

_____'___a_lternat'ively be fabricated from a similar resilient

35 material such as rubber.
i The reseal member further comprises a radial leaf
spring 84 which is disposed within the body 60. The



i s co-axiall) i with the central .opening 28 of the UHESuSssakssan
18. WI@#%?WQ now to Fi gures 3-5, the injection site 10

constructed in accordance with the present gventlon "5 further conprises
a reseal nenber 58 which is disposed hin the central opening 28 and
i nterior chanber 26 of t he, housi n The reseal nber. 58 &9 ri ses
a resi | i entrasbpd @%vﬁﬂﬁlﬁggéﬁeggwlﬁﬂq rﬂjrg‘%‘é‘?r#& 5t i on
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70, 66 are gressiv SI th ter
t he di stal 8orté% g&* ex?%c# EQ @"écﬁ{ &égf b tlgﬁfgg‘s 9(3 t he
di aneter of thelongittedinalipn eXtendZ'@%xﬁé@&Sng?& hehigh ﬁi@%xtﬁalthe

portion 72. T%k? uld rtééms'féﬂﬂe@%ﬂ’e@ﬂetbﬁnéfoéh%hcéﬁdo@ Q'@Ls er&rltvé)ns
62, 70 is ‘derine a_first beveled shoul der 72, th t

transition betverestpé ﬁ%édﬂ-@a&@%‘fét%s ;ﬁﬁ@ms@%ereé Y WedH&'ﬁ”é"atﬂﬁq ned
by a second bevghggsshayl Qﬁie 7dse of whichh&riroxbauldigrhsEedf ihhandsly
60 defines a ecess circularly configured outer surface 76 which
has a generdl | ydﬁ'F%H‘lérbEgﬂ?’l guration. In addition to the 25 outer surface
76, the proxi mal endagdbeefti esem fenfigunes 3 amdni4,sptitez i ratiailndezaf
surface 78. Extendi ng ax: al t r e 64 f e
outer surface 78PFH"9 géggostt hrwel%:%rgglueffkg&éeyago &b néag{a u‘%lg
80. Addi t i shakeyn thmmmnsiarﬂn@st efidithg rkeRfl pqrtm/an 880 axe om

the distal end %eraﬁvgg 199§ya OahﬁuﬁaEOEﬁhﬂﬂgﬁsc1rcum%@ﬂﬂ?@{ g AN Aem

the inner perip g fInes an enlarged bead. _The body
60 i s pref&Sabl §phericpiprinBeEd SUFERFe si18 cOfe, ther REGRLIMBhe end Ré- may

al ternatively bﬁd&iéibﬁams} f e adssBhl aporesidd es6 3% s ebbay Bachiss

r ubber. : e .resea er further conprjses_a_ adial .l.eaf -
DD s i crFebed, s EREe Ak LBereaaRP dgege” Gt 2hi8i’ 1eat
spring 84 such that the flange 82, and in particular its

bead, extends about the inner surface thereof. The

20 radial leaf spring 84 is preferably fabricated from

' polysulfone or polycarbonate , though similar rigid

‘materials with memory may be utilized as an alternative.

In addition to the body 60 and radial leaf spring

84, the reseal member 58 of the injection site 10

25 comprises an elongate, generally cylindrical axial donut

spring 96 which has a splined outer surface and includes

a bore 98 extending longitudinally (i.e., axially)

. therethrough. As will be discussed in more detail below,

_ . . the donut spring 96 defines a first or proximal end which

. 30 is normally abutted against the distal end 68 of the body

. 60, and a second or distal end which is normally abutted

... against the housing 16, and in particular the proximal

. : surface 34 of the central portion 32 of the lower section

24. Like the body 60, the donut spring 96 is preferably

35 fabricated from silicone, though the same may

-alternatively be fabricated from a similar resilient
material such as rubber.
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-17- radial |leaf spring 84 conprises a generally cylindrical base
portion 86 which transitions into three (3) -1g8- _identically configured,
equidistantly spaced |eaf : portions 88 via a beveled shoulder 90. The

| eaf portions 5 88 are separat ed frqm each other by thre
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annul ar - channel” circunv e sem - 15 spheri i nner surface™ 7
the proxi mal end c#herein A'EIH‘Pt ABREFNYe B kR stBl apcﬁ']tcﬁﬁfi 6€°B$19H€35689 60
i's wr apped abophpdiiea , POthé 0nr8§e§i t hembagi alsd eafs setpethgedd

such that the flan e 82 c i t.S. bout .t he
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fabricated from pressysal fbdmeretto,pola;adarbmnapaxticml@h shhra | amaisiegli d1lip
material s Wt*idmggiycme@@m&'é ée raeuekgeen%' Wt the 1{11’(\91 end__

addition to the b 60 and radi a spring 4, the re
of the injection sfte YHLL5CRBHRr FgésSéﬁeeft&ng’e}t%a]g’éhe@%‘ﬁ‘}/c%yv%ﬁﬂ%%5Pe

axi al donut SPhORGiHE Wei cto has secdild npdseuieh smica&e and Fﬂ;ﬁhtléiea )
a bore 98 extendin Ion Jélcéil nal | er et hr.ou

I
wi Il be di scussed ?aFPe%§£5® 80 %%ﬁiy%gnﬁﬁ %Eﬁ?n§°§€lagFFﬁé§“
first or proxi ml kadwmmlcbeB@lsqyssadﬂﬂn3mc¢mtﬂeﬂaa@abmmpMJmﬁuhstaltbﬁd

68 of the bodyg - ré%%l éf%edregegn%ﬁ.hhsf%w 1% ge&%&'cmaqbweed

agai nst the hou5| n |n particul ar t f oXi e face
the central portio °B§toFPFH§gIéWbrt§§E?? n the:ﬂem?YR% Pie HRRlydéstadiy
donut spring:96 isdpretesanesturd #Hroncehedprbkxofal Séhd ONarill ida@sgh thiche

same  nhay . ... reseal member 58 to resiliently return to its first
.. position wherein the aperture 80 reassumes the closed

.. 20:x:-. configuration.

Ry . When the reseal member 58 is disposed in its normal,
first position within the housing 16, the dilator
projection portion 40 of the lower section 24 is extended
through the bore 98 of the donut spring 96 and into the

- 25  hollow interior of the radial leaf spring 84. In this
respect, the proximal tip 42 of the dilator projection
portion 40 extends to approximately the beveled shoulder
90 of the radial leaf spring 84. When extended into the

. radial leaf spfing 84, the dilator projection portion 40

~ 30 passes through the opening defined by the annular flange

_ 82 of the body 60, and in particular the bead defined
. thereby. Importantly, the diameter of the opening

" defined by this bead is less than the outer diameter of
- the dilator projection portion 40. As such, when the
35 dilator projection portion 40 passes through this
bpening, the bead is sealed in a fluid-tight manner
against the outer surface thereof, i.e., the bead is
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-18- - . In the injection site 10_ ghe aperture 80 extending
t hrough the proxi mal end 64 of the body % S elastically openabl e and

cl osabl e. In this respect 58 of ction
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reseal r?'é)r'rbe?(‘JaE g?’ oH P?B‘é‘?e&%lsn |]t%n(s)p noré)’[:k‘lt'ilg éﬁbﬁgpstthﬁog‘l Ao t‘IEn n the
housi ng 16, thehmiddleaportion 79ref dthe choqmuﬁtq exceEeds the diameterction
24 is extend to the
25 hollow i §? eri orp{.&?ﬁgfr%%'pt?eﬂq ?Btsl%grﬁén&f nﬁpé] Iﬂ'Ebig'@mal?Ceiasﬁgct

t he proxi mal miiddle? portdie@sdifZt ot0 A% ng anﬁorcpi"(%f @%ﬁ%ﬁﬂ%’ to
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When ext ende
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middle portion 70 beJ.ng disposed within the central

opening 28, the same is collapsed (i.e., compressed)

against the outer surfaces of the leaf portions 88,

thereby "flattening" the first beveled shoulder 72

. 20 . normally defined between the proximal and middle portions

62, 70. When the reseal member 58 is in its first

position, the second beveled shoulder 74 of the body 64

extends along and covers the shoulder 90 of the radial

leaf spring 84, and is compressed between the shoulder 90

25 and the inclined shoulder 30 formed in the inner surface

of the upper section 18. Additionally, the proximal end

64 of the body 60 protrudes slightly beyond the rim of

- the proximal portion 20 of the upper section 18, as best
seen in Figures 2 and 3. ' _

30 As previously indicated, the proximal end of the

donut spring 96 is abutted against the distal end 68 of

- the body 60, with the distal end of the donut spring 96

. being abutted against the central portion 32 of the lower

section 24, and in particular the proximal surface 34

35 = thereof. Importantly, in the injection site 10, the

distance separating the shoulder 30 from the proximal

surface 34 of the central portion 32 is slightly less



82 of the bod nd in particular the bead defined t he 598/16354
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than the outer dianeter of the dilatqr,quojection portion 40. As
such, when the 35 dilator. projection portlon 40 passes through this
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force to the proximal end 64 of the body 60 which
maintains the aperture 80 in its closed configuration.
As seen in Figure 4, the application of distally
20 'el”irected pressure to the proximal end 64 of the body 60 -
by an infusion component such as the tip 15 of the
introducer 14 causes the radial leaf spring 84 to be
distally advanced over the dilator projection portion 40.
Such advancement removes the second beveled shoulder 74
25 of the body 60 from its abutting contact with the
shoulder 30, and further forces the middle portion 70 of
the body 60 from within the central opening 28.
Additionally, such distal advancement facilitates the
compression of the donut spring 96, thus causing the same
30 to bulge outwardly within the interior chamber 26 of the
“housing 16. Importantly, the camming action of the
dilator projection portion 40 against the leaf portions.
‘88, and in particular the ramps 94 formed on the inner
- surfaces thereof, causes the same to be flexed outwardly,
35 thus facilitating the radial expansion of the aperture 80
to its open configuration.
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spring 84 appl ycaveaanal H‘el kRged Hﬂrﬁi% 86 oforbe Fodipd pradd MPring 64

of the body1$0 whi,ch HowevE ntiﬂié’lsmidi@lépﬁbtlﬂlianSOId nof tehél BSAY 60 is
configuration ' '

directed pressufBFE§Y: ﬁ‘ég\%r ggggﬁiﬁl‘ggh g%%gf:e hé)%bgzﬁ&l gl%até Bt Oélodlllgtgély 20
“thus defining the reservoir 100. In this respect, only
the proximal portion 62 of the body 60 resides within the
central opening 28, with the middle and distal portions

20 70, 66 of the body 60 and the fully compressed donut
spring 96 residing within the interior chamber 26.

When the reseal member 58 of the injection site 10
is moved to its second position as shown in Figure 4, the
open aperture 80 communicates with both the fluid passage

25 .56 and the reservoir 100. In particular, the open
aperture 80 is co-axially aligned with the fluid paséage

56, thus creating a continuous flow path between the
“introducer 14, the fluid passage 56, and the infusion
component (such as the fluid 1line 12) to which the

30 adaptor portion 46 is connected. The open aperture 80
"~ fluidly communicates with the reservoir 100 via the slots

" 92 extending between the leaf portions 88 of the radial
leaf spring 84. As such, a medicament dispensed from the

- introducer 14 flows through the open aperture 80, and
35 “into the fluid ©passage 56 and reservoir 100.
Importantly, the medicament expelled from the introducer

14 is prevented from leaking into the interior chamber 26



by an inf usi‘gaggmgnent such as the tip 15 of the intromsmssmses
the radial |eaf”"sSpring 84 to be distally advanced over the dil ator

proj ection portion 40. Such advancenemjpLenoves the second bevel ed
shoul der 74 25 of the body 60 fromits abutting contact with the

shoul der 30, apd further.,force i, ddl ' : 60
fromwithin th Yc*éﬁ?rﬁ?a%)p%ﬁ?%éeég% mh@f&’ﬁ%%‘%ﬁgy%hgj&pdilggpm
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t he housi ng . nportantly, the can’%n ngga%.l on of tg)e dil.at or
proj ection por created Ryathe: CPRBTEESAOPoPEi & ange 82, betyeen (HHS, o
Lhef Iranpfi % f G.ri'I:é.@ianptbgﬁbﬁﬁ]fen portionf 4 ecsnd Heasofportcitse s a et 3dree to
e exed outwardl,y,, 35__thus.facilitating.the . radi [ f
aperture 80 ra%t"ﬁli ﬁ?agpgﬁré‘g%f P&Jra | og].lﬁ be %%5@%%% Thelsdd
PCTI US98/ 16354 created by the flange 82 is a slidimg seal whickydhuaes |y,
since the m ddhepAkidRaldy0hibhg the diabediOpirs jeemavadpbrembyi 4bids the
op 8 of ?L

constricting céntra nin t he upper section ,_the sane
resiliently  theeZesraliBenber mff ial aGveDFest F8n1P§h%?\ﬁ°?‘§ RO ECS), 5
theregyb}‘ of o1 gg t|hF pud 8b bry¥etes shendyerf Fheaddughnutespning 26, the
expandabl e and col | apsi bl.e fesery.ai . e L.ane r f of
the middle por YA aRl 'Ehetrf‘ielléo%?%lgpsﬁrlfgggctse\aﬁf Bfﬁgg}ﬁefgf Lol S
and shoul der prcfingfl tensl redli causesftihprradial. 1gnfs spriag Sfe Yedeal 10

menber 58 is rrg;é%e [ a0 S iEF-bAN heng g [ Seidhe
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" first position causes the aperture 80 to resiliently
return to its closed'configuration. Additionally, as the
‘.‘reéseal member 58 moves toward its first position, the
20 ¢ resultant forcing of the middle portion 70 of the body 60
into the central opening 28 facilitates the collapse of
‘the reservoir 100 since, as previously explained, the
- middle portion 70 is compressed against the outer
- - surfaces of the leaf portions 88 when the reseal member
25 58 is in its first position. Importantly, this collapse
"of the reservoir 100 causes the fluid previously
introduced thereinto to be expelled from therewithin and
into the fluid passage 56 via the slots 92 extending
between the leaf portions 88 of the radial leaf spring
30 84. The advantages attendant to this resultant flow of
fluid into the fluid passage 56 during the return of the
“reseal member 58 to its first position will be discussed
‘in more detail below. . ,
As previously explained, in prior art needleless
35 - injection sites there is a tendency for blood to be drawn
" into the fluid line extending into the anatomical passage
"when the introducer is withdrawn from within the



t hus defi ni ng,d papgpservoir 100. In this respect, only
portion 62 o?l t%? body 60 resides within the central -
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fluid line 12.

In the injection site 10, the reservoir 100 is sized
so as to displace a volume of fluid which is equal to or
greater than the product of the mean internal diameter of
the fluid passage 56 extending through the dilator

. projection portion 40 and the distance of axial travel of

- the reseal member 58 between its first and second

25

positions. For most applications, the expanded reservoir

100 is sized having a . volumetric capacity of

' approximately 0.035ml which is sufficient to facilitate

zero or positive pressure within the fluid passage 56

- when the reseal member 58 is returned to its first

30 .

position. It will be recognized that increasing the
diameter of the middle portion 70 of the body 60
facilitates a resultant increase in the volumetric

.. capacity of the reservoir 100. In this respect, an

"increase in the volume of the reservoir 100 causes

"~ positive pressure to be created within the fluid passage

35

56 when the reservoir 100 is collapsed. Conirersely, the
diameter of the middle portion 70 may be reduced such
that the volume of the reservoir 100 causes zero pressure

a

by

S



proxi mal endyigodauses the radial |eaf spring 84 to be pr@&mgh/y@s‘;

w thdrawn fromover the dilator projection portion 40, thus
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Due to the configuration of the reseal member 58, in

i'an emergency situatioﬂ a medicament may be passed into

- the fluid passage 56 via a needled introducer device

20 - rather than throﬁgh the non-needled introducer 14

" previously described. In this respect, when a needled

*" introducer device is utilized, the reseal member 58 will

* not be moved to its second position to facilitate the

- opening of the aperture 80. Rather, the needle of the

25 needled introducer device is simply forced through the

closed aperture 80 and into the fluid passage 56 of the
dilator projection portion 40.

Referring now to Figure 6, there is shown a fixed

" flow rate needleless injection site 10a constructed in

30" accordance with a second, preferred embodiment of the

present invention. The injection site 10a is

substantially similar in construction and function to the

- previously described injection site 10. However, the

“ injection site 10a of the second embodiment is further

35 adapted to provide a fixed rate of flow of a therapeutic

- fluid therethrough when fluidly coupled within an I.V.

drip unit. In this respect, the injection site 10a, in
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its second p05|t|on (shown in Figure 4) to its first position (shown in
Figure 3). In this respect, 10 the flow Of_ié._l_,lld fromthe reservoir 100 .
into the fluid passage 56 creates zero Or positive pressure within the

fluid passage ndflwdllne 12 coupl ed thereto,..thus reventin
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greater thag the proguet @ajthe nean internal dianeter of the fluid
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di stance of axial tr&%el n FRgUTeselt Hifoe nQSCBé?aeeﬁ"ﬁets 1Ppr &S and
second posiétﬁﬁetufallymsideppicaatltms thee expatidedlyesetesmyibi¥dd 100

is sized haVif}g;ﬁé‘%io ol ;'tlg %@:B%ﬁaltt ythSE gwé@?&&“&%ﬁiﬁ{ G P35m

which is suffic ressurée W thin the
fluid passage Sﬁroxmaheend hx,f rtéxgedlllnmﬁepreaepmp@t p@ntuono‘w@sof ithe
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m ddl e portlon /0" of t facilitates a resultant, increase, in

the vol unetric M°rec%‘1‘)"é"c’r‘f‘§l%?13fhé"hreeg‘@ft\%‘ﬁnglﬁﬁmberl hogFesidepdtithin,
i ncrease in thetkel ppexihal hend aseritoe rf i3 geasesge S6Pasf tHhe quesisare to
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col | apsed. Con anet er | on
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WO 99/ 2409G g being substantlally flush w:Lth tﬁ)@TbP&§ﬁ1$§35ﬁd of the

- 24- to be created in | Ui deassa ge 56 gn t he r.eservoir
ilator pro;ectlon portion 40a, and the distal surface

resting upon an annular shoulder formed within the inner

-surface of the dilator projection portion 40a which

defines the fluid passage 56a. The preferred thickness

20 ' of the metering membexr 102 (i.e., the distance separating

' the opposed proximal and distal surfaces thereof) is from
- approximately 1mm to 10mmn.

Centrally positiocned within the metering member 102

" (i.e., extending axially therethrough) is an orifice 104.

25 The orifice 104 has a preferred diameter of approximately

300 microns, though other sizes thereof, as well as other

. thicknesses of the metering member 102, are contemplated

 herein for reasons which will be discussed in more detail

- below. The metering member 102 may comprise a separate

30 element which is secured within the fluid passage 56a via

an adhesive or other attachment process, or may

-~ alternatively be integrally formed as part of the dilator

-projection portion 40a.

When tke reseal member 58 of the injection site 10a

35' "is actuated to its second position as shown in Figure 6,

the open aperture 80 fluidly communicates with the fluid

passage 56a of the dilator projection portion 40a via the



100 is coll a,& 999/2409@‘5 previ ously expl ai ned, t he [ n}aei:msmms'slt e
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i nt roducer %?& kqg\é% SSSIQ)I/IE ﬂﬁet‘l'%%l%eghﬁ‘%mbteri-r ?sw:espﬂggttmmhen ? ncg&ejdl ed

i nt r oducer devﬂ.(l;emscQM—GPII‘@e%ite‘il Hate BekerigichBembers LP2 of GiktieRinyed
to its secppd REgikneRske o Adrt alcli®ing oPpedtag ab4t ket acpﬁfewm@o

Rat her, the needl e of the 2 need| ed i du er eV| ¢ d
Chrough the | cieReSexsBar ur SRPRRRTAS W 1 dogsctith Bater Fife
di | at or proj ecldependdnig oon4Cthe des1recReten:r-_‘| ngf noﬁ\lux;i Fildove &0 there is
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accordance with a-secon o I ment o

i nventi on. t‘ﬂﬁeumﬂreéﬁpﬁﬂons igecfibhe h%“SlngsﬁBs’P%}ﬁth‘g f?b’s”rﬁﬂ:%‘? in
constructi 9g -and, fave iz IoF L:-h&ude IR dieBfeidee cojlers) onithte

U ther 35 AdSRA PG ERIRTCS %igag%s?got TrRCGBoR BEPRLEUTEY biee
fluid therethr ma;ienm@mfemheaﬂ go0eouphdchenceia partionlar rage pfyfteid | n
this respect. 1¥¥%druﬁ§%ﬁogaﬁ”5%:gghiéhed through the injection site
10a.
20 %7 ' As further seen in Figure 6, when the injection site
. 10a is to be used as a flow rate controlling device, a
Luer connector 106 is typically employed to facilitate
“* the connection of one end of a tubular fluid line to the
" housing 16, with the opposite end of such fluid line
25 being f£fluidly coupled to a solution bag. The Luer
" connector 106 includes an internally threaded 1lock
section 108 which threadably engages the externally
‘threaded proximal portion 20 of the upper section 18. 1In
- addition to the lock section 108, the Luer connector 106
30. includes a frusto-conical tip section 110 which, when the
" lock section 108 is engaged to the upper section 18, is
" adapted to facilitate the distal advancement of the
reseal member 58 of the injection site 10a from its first
position to its second position.
35 = Referring now to Figures 7, 7a and 7b, there is
'zdepicted a reseal member 58a which may be used in the
injection sites 10, 10a as an alternative to the
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- 25- addition to providing the previously discussed advant ages and
benefits associated with the injection site, 0, is - further adapted for
use as a rate controlling device for regul ating the flow of a
therapeutic fluid through an 5 ...V, drip.unit As seen in Eiqure
6, the injecti AFekQnsky describeq reseql mepbegABi caFne (Scetsr?@r}pw;@g%l y
descri bed gy £cdbmpr sée 40reeitépntt haidydi&roskavinghandibeal end

proxi mal end of_jhe dila rQj-eGl] Oorki:Qn 4 f 1 Nj '
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met eri ng menber7d,02defindesani tifiner suxfrRcer dfan@ndnan oputhr fHunf@ce
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proj ection portéxystiisal Bndopeaathlet adnduciiesable apetrtugeumma.an ahwl ar

shoul der fornmed w thin, the Jnner sur f a t di;|_at yectio
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t hi ckness 20 ofendmahiy esyhigndmhdal poxinak porthionli G2atde regfy atlitly

the opposedopr axdrel 9pogafli stal syshacssihier agfelinked fiRM a ARRLQTRtely
Immto 10mm i Centrally positioned™within the néteri ng menber. 102 :
(i.e., extendi i¥ei@drisat héﬂé%ﬁﬁlomt%%“ aR68r 95 cBheokodys 6Gme o/FHe ce

104 has a pref esregifaBr@h®rdbstapppoxtivhebga, 6630QrdE Separatidibugh ot her

si zes thereof, .as | ot he Lcknesses of .the _neterj ng nenber, 102,
are cont enpl at KFve e‘?ﬁe%@?‘ﬁ}'&%% ?ggs%ﬁgﬁ\%ﬁ'i %ﬁ'evl\-ne Ett‘)"eee&‘l’scﬁ?sse%el N zcgrde
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el ement whisgh i §; SREHEE0R HENpEBR  hhYi foPREsAge226a via an adhesive
or other attachnent gﬁraocess, 0 alternatively be integrally formnmed

as part of the dilatbp the E?E)E"é?:?%{‘ﬁﬂbﬁﬁrﬁpém xhg 1inner surfifcs, 18 9kseal
nmenber. 58 of t hehé njpaeidiomalsi eadl06485 hdss "actganeral Dyi tsenficamitbiasal i on
5o P SR b e APBRGRARS Ut SRl VIR P W4
"proximal end 64a when the reseal member 58a is moved
20 between its first and second positions. Additionally,
preferably formed in the outer surface 76a of the
- proximal end 64a is a circularly configured depression
112a which is centrally positioned within the outer
‘surface 76a. The aperture 80a of the reseal member 58a
25 extends axially between the approximate center of the
depression 112a and the apex of the semi-spherical inner
surface 78a. The formation of the depression 112a within
the outer surface 76a causes distally directed
‘compressive pressure exerted against the proximal end 64a
30 by the tip 15 of the introducer 14 to be applied to the
periphery of the outer surface 76a about the aperture
- 80a. Such peripheral application of compressive pressure
“eliminates axial bulge of the proximal end 64a of the
- body 60a during the movement of the reseal member 58a
35 from its first position to its second position. Such
axial bulge, if not prevented, could
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- 26- orifice 104 of the netering nenber 102. As such, the net eri ng
menber 102, and in particular the orifice_3g4 thereof, controls the rate
at whi ch quid is able to flow into the fluid passage 56a, and hence
through the 5 ection e ogy.ze r
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facilitate he connectio f pne,end.of ,a |.ar uid line to,the
hodsi hg 16, i it HHREAS 56 of D Engl i Tpedet WHE Bloslicl ot fiod Pab?
coupled to a scMa,ltntmlma)g; suthe ¢oaxial abigwewnt lI0Guned utbstanthe

internally thr %?%fﬂ; Koa wlifcéié’é'tﬂé@l% %bérﬁ{ Wﬁtﬁgyo a%@éji{:{@n

externally pr oxi nal t1on ctl
addi tion to thé"h%\:k’f-%c’f‘??ﬁah%em‘f’ﬂ€ Ber %mlyl@}iwc?ﬁc‘f’ﬁ'%éna
frusto-conisal dhe herediingn151@oWhtehsevbad pbeitionl ockhseghi Drad@8ing

engaged to the Lﬂ.hdoer SE?C“ rfg'gé JJE the %%%Qt e%ec%:fo%dllé t&égu'g{]ggd{__ﬁgal

advancenent o_f
‘- central openlng 28, the center ring 114a does not create

"' a* fluid-tight seal thereagainst. 1In this respect, as

. Will be discussed in more detail below, the centering

20 ffhg 114a and/or upper section 18 are preferably provided

with flow passages which maintain the interior chamber 26

" of the housing 16 in fluid communication with ambient air

" 'during the movement of the reseal member 58a between its
first and second positions.

25 - In addition to the formation of the centering ring
114a upon the proximal portion 62a of the body 60a,
preferably formed on the distal portion 66a of the body
60a adjacent the beveled shoulder 73a is at least one,
and preferably a pair of compression rings 116a which

30° extend thereabout. Like the centering ring 114a, each of

" the compression rings 116a preferably has a generally
'wedge~shaped cross-sectional configuration. The
compression rings 116a effectively increase the diameter
of the distal portion 66a of the reseal member 58a for
.35 reasons which will be discussed in more detail below.
| Referring now to Figures 8a and 8b, as an
alternative to the compression rings 116a, the distal



reseal membeg hoot he injection site 10a fromits first m’l dgPig3d40
its second pgvs(?%/%n. 35 Referring nowto Figures 7, 7a and % t%ere
i's depi cted a reseal nenber 58a which,gay be used in the

injection sites 10, 10a as an alternative to the WD 99124090

PCT/ US98/ 16354 , _ - 27- reviously -
descri bed reseBPTRERBFEBLE e RO, 607 MR, J.nc?Luggaa&:O ?Ftegnﬁ' 384 | ent
body 60a havi nprafdrabay émwd setH8af antcmapedyi reintendregilacovprassienbest

seen in Figur et?ﬁs Zilﬁa L DRSa P8 15 E‘ﬁ%dgﬁhééﬁg‘?a;%ﬁd%@ﬂd%&eé%ﬁece 5

76a. Extending through the groxwra I nner and_outer
surfaces 78a, @8dacpBiebhejBeypled sbpuldpralBy 8fchhBl BodWd6RRosaBRER

aperture 8Ga. gefhSrefer®D¥i dBipeisedsb corpreadidiPaabs debanwliby a

| | i ndrical imal ti 62a th f,.wth 10 {he distal d
L A N T T T
body 60a. Thehe coppoessibnatdbsi stifla pd teawrh 62et &b6a prefeephipt éd by a
bevel ed shoul dgp £33 ,hORIR0. LAZEARGLICCH £ANT;BLELRIGL oneBlUCBe! NEhe

di ameter of theé drstal portio a exceeds the ameter o € proxi mal
portion 62a. compressign f@bseddfa mdnifdre s8den eY nner surface 78a of

the proxing end 64achasrandfhRid o FeHursRheyd Cahd sd,CHY igueattaBrt o
prevent any inadvertant tearing of the end 64ad¥\€endt heaieseal

.pr oxi mal
menber 58a is ABTEINIGiVEerkRkehPPt SAMPTESSIOR SEtRAE Jd&ari de dist
Addi tional |y, portpbef@sablof the nkeddyi 80ahmagutierclwie faigeluréaity offhe
proxi mal end 6 ' Ci : fii ressi « 11 | S
centrally posi éﬁgr&%gqﬁi't %f&ﬁggﬁgﬁé&%g}&gg&%gargﬁglgeg%ﬁgesfﬁg}laégp urth§0a of
the reseal nenfermsga RBergPBNdSUER| ath§t bdihRePraringpr ®udamt efcehher of

the deps esglonprekid o ¢ il fPeXapk bAgasemc HErbe&wd1édN8houlder
surféce 78a.'T@%Jkggﬁéﬁgnb%%;fghg?pr%ﬁg(gbéé%gsggéglgibs 120a each
-preferably have a generally wedge-shaped cross-sectional
- configuration, and extend about the distal portion 66a of
. the body 60a in equidistantly spaced relation to each
20 other. Due to the longitudinal orientation of the
- compression ribs 120a upon the distal portion 66a, they
extend in generally parallel relation to the axis of the
body 60a of the reseal member 58a. The compression'tabs
118a and compression ribs 120a, like the compression
25 rings 1l6a, are used to increase the diameter of the
distal portion 66a.

In addition to either the compression rings 116a,
compression tabs 118a, or compression ribs 120a, formed
on the distal portion 66a is an annular flange 122a which

30. . extends about and radially inward from the distal end 68a
of the body 60a. Forﬁed on the inner peripheral edge of

- the flange 122a is an enlarged bead 124a. The flange
122a, and in particular the bead 124a thereof, is used to

- form a seal against the dilator projection portion 40
35 when the reseal member 58a is inserted into the interior
. 0f the housing 16. The seal formed by the bead 124a is
maintained during the movement of the body 60a along the



the outer @Wiﬁﬁ%o 76a causes distally directed CONPPETAISYT16354
pressure exerted against the proximal end 64a 30 by the tip 15 of the
introducer 14 to be applied to the  petighery of the outer surface 76a
about the aperture 80a.; Such peripheral application of conpressive

pressure. i LIRS Srsilals s lon 18 BEOKhERYeeslf il ddie i

body 60a duri nt - ne reseal nmenper 58a 35 fromits first
position to itmosedobetpesntibs. firstcand segepd| PBEREEORFF not prevented,

ngl d obs:/\? 9t9/ fﬁgggteﬁeal rﬁnetmﬁ:oer 58a furé:ger fcon;lprises lE’CT:IdﬁQﬂI 16354
- 28- uc ow t hrough the aperture 0 e rese mber
58a. - heaf  PPRARIs B4R MRS Lﬁsesé%s%?ﬁe aVlF%?'?fe;dESn%to Y e

pr;)xi (rjral EcytiagﬁeGZQagiﬁlhelbaﬂy paing asdant eomprisesy & 1bemeatdldly
ext ends thereabout gn a I dges o5 lanal
confi gurati on. c?ﬁéngﬁﬁfﬁiis%%s‘?%n%gtai_&yf\fgagﬁ%gl\}_e?gég gﬁgo{iﬁe_ suér?g%:feéwof t he
upper section 18) idemtiictaldefieesfigurednt eguisdatiant 28 spachd rl@ah)
Toi e ai ns t ho BOOYEOPE | Sisoa] S e ~ORO0NARES H08NS AMRe . eat

& i n coaxi al alignment w e ui sage
56 of the dil aPOFtpPBFeBBROATFOFEPR2KGY %m’“lvﬁarﬁhai%'t*ﬁ& mcﬁ%ea%@f’s )
al i gnnenFtimSU&@u%gE.I&&Hihhgly exapaidimce St 92a eWhichc akltpndxpandthe its
open position

: en e reseal 5 ' j ithin 15°
the housi ng 165P8Y ?rségahd oolé]‘f‘?ﬁ?%o%gﬁé?r%{}g%?%% 8 ai %ng ét/&’h‘;e£II "
surface of theompserofsecheohead gofitdioms t8fa arecaewnyarsdani HPRENIt he

center ring 11 n%‘i‘%ﬁl?ogeﬁgsaEﬁaped Pahpsi s d hafilcs @t endeE6agREBase | N
this respect, a W e discussed in _nore detail beJchW, .H_le entering 20
ring 114a and/ ®OTEPdr &8&¢i oTRE3 WFe FlferPapFe™Brovided" Lt BP 1PBw

passages Wp Ch diRiculs¥ied tile moitee detraidhdidlen .26  Theofadiel Hewh sgrisgin
%%grcggggf%&é?%%m igp%ré%der&it%irn XA, et %emm?értwpﬁefé§ﬁal
_ -~ the outermost ends of the leaf portions 88a are received
- jnto an annular channel 126a ciréumventing the semi-

" spherical inner surface 78a of the proximal end 64a.
20 .Additionally, the distal end 68a of the body 60a is
'-.f":wrapped about the base portion 86a of the radial leaf
- spring 84a such that the bead 124a extends about the
 inner surface thereof. The radial leaf spring g4a is
preferably fabricated from polysulfone or polycarbonate,

25 ' though similar rigid materials with memory may be

utilized as an alternative. ' |

When the radial leaf spring 84a is inserted into the

body 60a in the aforementioned manner, the proximal

' 'portion 62a of the body 60a extends along and covers the
30 outer sﬁrfaces of the leaf portions 88a. However, due to
the inclusion of the beveled shoulder 73a within the body

60a, a section of the distal portion 66a is spaced from

the outer surfaces of the leaf portions 88a, with an
annular reservoir similar to the previously described

35 - reservoir 100 being defined therebetween. However, a
~ reduced diameter wall segment 128a formed on the inmer

" surface of the distal portion 66a adjacent the flange



first and sev98ragngbgqitions. 25 . In addition to the fornapcgrsos1ése
centering ring 14a upon the proximal portion 62a of the body 60a,

preferably fornmed on the distal portion 66a of the body 60a adj acent

t he bevel ed shoul der 73a is at |east one, and prefer any a pair of
conpression rings 116a which 30 extend thereabou Li ke t nt ering
ring 11l4a, eack®3® is ak?‘!fét%nﬁg%’é?ﬁna?‘%nﬁgvffﬁagbfeef’é‘rtgﬁl FHrEEcs of’
general |y MRSl gea s GRAcE o B e tthenalad i adorife sl rsytxiony 84a Tmhe

conpression rings 116a effe % C t d g st al
portion 66a oft ?%r‘f%’s’éa?é n@%%e?é%g‘w llhg}i?‘%%':r Egsao%%”%f%l gﬁd scussed
in nore detai lcdmhomication witlRdher inggraew o8 Fheuradiah ]eﬁﬁif @cPrJd& an

alternative t S r S t a BARZA000
PCT/ US98/ 1 35284£'evf9r@ﬁ§ S18Bs! h9ESaé$baed B@t%%‘h lthe FI)I.Oera:[fI \?ﬁa 0

body 60a nay i#&2JéeeEefeast one, and preferably two sets of arcuately
cont our ed ConpreSS'EQferrlﬁgbﬁoﬁlﬁa rhigabesr @ ,f obmathd Iver,edm atExiend

t her eabout E8§1 (§8beveldeqras oa% dfé%33%g§§n§hh%4%°d3éh%oar ed@l 5

set preferably rrpr ession are separated
by intervals oﬁem}peroiBaracemprQSeaegneeiongate'l?h@ecmqﬂléss|Qihllt%fb'équ38a of

each set gpe pLef gf afLy hﬁut s k?ﬁg' bidl Rakical 'lﬁwtsﬂﬂﬂbd esPeelnéd ones
of the conpressi on (l; g t he ot her set, Ref err | now

to Figures 8c @wtesd, S§§facﬁurﬁﬁ’é’r inclyqes nad| VE°F8 t R8% orfpFesR ‘#’o‘g Irings
116a, the di St%ngltuﬂﬂﬁh!m? 6Hae of ammwt&@aemdumi udeha gplimédty of

el ongate, | ongitudinal ext en s r 0 t hereon
such that th8YpPbxi acé?ldso gh? {é‘gﬁprepbé o‘i % EESEHEQ g
adj acent the bpwataﬁilsyoulfdeﬂongatEBa:h@mmeﬂ@ lehergtiang 1%@'@6&@@%&’%

ribs 120a %achthe &%Bﬁgab' Ashayer %Qe@fééﬁéae&eﬁﬂ%éf@mﬁpsxsef@m i onal
confi gurat i"on, Sextend about the distal portion %
. the spllned configuration of the doug nut spring 96a

. assists in the return of the reseal member 58a to its

- first position subseqguent to the removal of the distally
directed pressure therefrom. The doughnut spring 9%6a

20 ° includes a first or proximal end which is chamfered and
. defines an annular contact surface 99a which circumvents
the bore 98a and is normally abutted against the distal

end 68a of the body 60a. The doughnut spring 96a also
includes a second or distal end which is normally abutted

25 against the housing 16, and in particular the proximal
surfacez 34 of the central portion 32 of the lower section

24. 1In the reseal member 58a, both the body 60a and the
doughnut 'spring 96a are preferably fabricated <£from
silicone or similar resilient materials such as rubber.

30 The reseal member 58a functions in a manner which is
closely similar to that of the previously described

. reseal member 58. In this respect, when the reseal

- member 58a is inserted into the interior of the housing

- +16, it normally resides in its first position wherein the
35 elastically openable and closable aperture 80a is closed.
"+ The application of distally directed compressive pressure
to the periphery of the outer surface 76a of the proximal



t he body 60 distantly spaced relation to each 20 ot hedrrusosiéssat O
t he Iongitu37?2?£@g1entatlon of the conpression ribs 120a upon the

di stal portion 66a, they extend in geggrally parallel relation to the
axis of the body 60a of, the reseal nenber 58a. The conpreSS|on t abs

118a and conpression ribs 120a, |ike the conpression 25 s l1l16a,, are
used to increesd fhe Graiditates Fhe distalsadvancePeBh %% the reseal ™ .

addition to eljhgert h@acmmwtm mumn*glaaa to 1mmmm$m°lll8a,
o TP eSOl S niata AgLIEe ene™y " odhale] RYd AL OERehs e
annul ar ang n radially |nvvar omthe
?IhSt?: end ?gézthe reﬁeatmemmhlgrtseaa, mdremOnamecumm i | govghnubdge of
e ange a n
g%eliif%f%d ereo%) i3 use a1 Etlﬁnﬁé@nﬂ@a to BESf1idAE1Y

partlcular th forma seal against the
dil at or proj eatetormdot P@ﬁ £arst PﬁﬁéﬁlPﬁeWP§§§éP ﬁEﬁ‘béPe‘SEHrFSBPﬁS%Ft ed

nto the intelieed uod NerOUSsibYAL e semé fatsealby therbeaddl2da
S mai nt ai ned duri.,ng the m)verre t of thhe body. 60 tép

99/ 24090 compressi pressure Blof £ g/? §5%4 of the

- 30- di | atbydyprégeact i on portion 40 as the reseal nenber 58a is noved

bet ween i first se d o] Tk r&§§§g a
further gﬁprl ses gi}l%ad %?,Q Pé?éé% 'i?ernll}?%r 845a8a P%h 'S dlsi?;ﬁnggfwé'?hl n the-

body 58a. 5 Twrmaladifdirst pasitipp wgthsnath%dms’%%% 16y ghipLpT
cylindrical base,Rardidn p%@ael\edﬁ ale ieaegtéhe@sa thEcughree bord dBa of

i dentically configure qU|d|stan ced le Qrt

bevel ed shom(ﬁﬂeSﬂRFéL nu, SPELRY éégﬁ%& i bRECs aP81§epaL§?§6§§?o§Fga2h
ot her by threeXe8) r]a@udlongeaﬁdlsgatig{geﬂmdl nglsl otki92regpastt extded to
the 2?:“' %{ox?%]sg 4PN ENgy n&i}%{‘aﬁ% %fctrl‘%ﬁpecgéfﬂfon aQones

of the le 1'0NS re downvvar opin ener al |
ranps 94a vvhl cersadn tq GREFOHEREEL v ‘the Bovetea shollder 90a of dgg Shaped

radial leaf spring 84a. When extended 1nto the radial
" leaf spring 84a, the dilator projection portion 40 passes
“thtrough the opening defined by the flange 122a of the
20 body 60a, and in particular the bead 124a defined
* therebv. The diameter of the opening defined by the bead.
124a is less than the outer diameter of the dilator
- projection portion 40. As such, when the dilator
“projection portion 40 passes through this opening, the
25 " bead 124a is sealed in a fluid-tight manner against the
outer surface thereof, i.e., the bead 124a is compressed
" pbetween the outer surface of the dilator projection
portion 40 and the inner surface of the base portion 86a

of the radial leaf spring 84a.
30° When the reseal member 58a is in its first position,
:”'thé proximal portion 62a, beveled shoulder 73a, and that
section of the distal portion 66a extending proximally
' from the reduced diameter wall segment 128a reside within
" ‘the central opening 28 of the upper section 18. In this
' 35?“réspect, only that section of the distal portion 66a
"inCluding the wall segment 128a formed thereon and the
" distal end 68a of the body 60a reside within the interior



portion 86a. wgg% 96 of the ranps 94a will also be 15 di scusEeql,dsEﬂ,;%gg

detail bel ow radi al |eaf spring 84a is disposed wt

60a i n a manner wherein t he out er nost s of the leaf portions 88a are
recei ved into an annul ar channel 126a ¢ircumventing the semi-

spherical inner surface 78a_of the Brom mal end 64a. 20 Additionall t he

distal end 68a SAMRFF FflyPH0ELE shousipgadfed JTE PRESRERELIBB PEoFDS6a of
the radial | eafresealsm{dnﬂgarBZEBasuﬂ{eﬂ hai ide bfﬁdtlﬁéalexbﬁnﬂ‘és&h(ﬁ&t ithe

i f t Th . | f 4 f |

(br cated froriol yELRFERELBa® b BiE, cEBE RRVEILE Bradignr BB 14RY g o
materials wit tcomzmﬁaga.omeqf bbat seaatiildrwredfathen cbismhapwe;on. 66a
Wen the ragli alyd.6af; :Sp éﬁ%?céf'affém' eRe' tl%tlf rﬁ&éf@ns Bﬂgogéaﬁgé‘t‘ Ryhe

af orenent i oned manner, r oxi_mal portion 62a_ of y 60a extends
al ong and covere¥&&fe §BrfBGF§r hereRks of 28h&ldaf PRorkgerEnbeed, HER& er
due to t he ddmdwssztbrpfof hehbemebedls Igmtlﬂiefn 8pa Wagainst hehbodeaf

60a, a section of the dl% tall on 66a gﬁged fro th% outver
surfaces of th@PIEHPBorf?anE § with 5 ok EBFVEEFSE R ar to
t he previ ousl y descr hbeualdby rdssEinesd rthe@ebeltwged:efl nmetnheth@emml
However , mﬁgmlc d| ef ¢ ﬂ%?a i

surf ace of ?he désta %orﬁlgg%BG%aggfdi%%g it argﬁeg %%qu%%ggpg?ﬁbo
PCT/ US98/ 16354 90a of the radial leaf sprlng 8@5_engage§223e|§ngﬁgg¥§3
agai nst and COV@I@I&& ogb erforiddCen Okthe inder basefpeet icm 8Ra @fp

b aced i nto 1AL i e CROUF PR A6 FHECREBEad pp%%lpgﬁ% O
spring 5 84a vilethebstygts. @ka debeand betowapreszed eaf theriebetween. 88a-
e Bty o aPILELSHAL LY, R CpERRURRS, Tondl G B LhoRdbdyOoa Lo
. protrudes sllghtly bevond the rim of the proximal portion
20 of the upper section 18.
As previously indicated, the proximal end of the
doughnut spring 96a is abutted against the distal end 68a
20 of the body 60a, with the distal end of the doughnut
- spring 96a being abutted against the central portion 32
of the lower section 24, and in particular the proximal
portion 34 thereof. When the reseal member 58a is in its
first position, the distance separating the shoulder 30
25 from the proximal surface 34 is slightly less than the
combined length of the doughnut spring 96a and that
section of the distal portion 66a of the body 60a
residing in the interior chamber 26. As such, the
‘doughnut spring 96a  is slightly compressed between the
30 distal end 68a of the body 60a and the proximal surface
34 of the central portion 32, thus applying a pre-load
:..thereto which causes the same to bulge slightly
-~ outwardly. Due to the application of the pre-load
© -thereto, the doughnut spring 96a is operable to force the
357 . body 60a upwardly into the central opening 28 in the
. aforementioned manner, thus facilitating the flattening
of the beveled shoulder 73a and the collapse of the



menber 58a conprises an elongate, generally cylindrical. 10 | g nut
spring 96a vac?ﬁ’zfﬂi’ﬁ ﬁéh-ﬁjsré}

a splined or fluted outer surface and includes a
bore 98a extendi ng longitudinally (i.e,, axially) therethrough. The
spl i ned outer surface of the dougmmn’%ﬁﬁing 96a defines a
plurality of elongate channels extending longitudinally 15 therew thin.

As will be di scessedoin a6r chfetaeseal| pgmber 3§p. spifhidy Ehaf T§FedY on of
the doughnut SpLipg988a is 38Siite’ #irdthepdLition pf thieleagegortiniey 58a

toits first position sybsequent to,the_ renov of th i.st al

di rected pressifa Qhdhs F@rﬂl‘ﬁ iﬁ@gdﬁﬂﬁﬁﬂﬂtsg‘br? @@arﬂﬁﬁ t}dﬁs‘/—’lréi first
or proximal engiabiny E6rebandoerde goroximallebndes s afinthar bodyt #fa
surface 99a which circu S heypo ] PR 1o Tig g

agai nst thg di ZRLFR nor@%gg%8518§e%hgh oé@eggg?g $Rg_3@%%ﬂ2%%¥§bring%86a

al so i ncl udéseatedcompressiyeal PEEREYKS chsi SRR [0 abhier QPteT

agai nst the hoysipg-d676aNdsi BhBaptbgihal tha Ba@xi mal surface 34 of
the central portion 32 of the | ower sectj,on Zﬁ‘ Ig ahe reseal .enber
yresks

58a, both the body €B& #ARPYIfation gfqiRtaldyi SERREESD y
fabricated frgpessursitbcene prosimalaentiesia eft tha dddyl $EaIdY dshe

rubber. 30 . ., T r al .nenb f,u L.OAS,{ i '
closely sidfi| aFlPofgh%fS%?e P%%rﬁ)%élvcl%%ﬁ%f}ygé{elggrgi Bielg ?aﬁgggg%#.%%@ 58.
In this respecBsawhenbehdisgeddly advangeghevessihss didataePTMF EiRN

interior of the housingsp. 16uch! AGFaRééNereSi #8Rovdsitendi nsévensdtion
wherein the 35" el astically openable aad ilosab e aggrture 80% I S closed.
The appl i cati ofheRlgeEt 193 8fr st dTEBAples'S PELDG, F4a Irpg (%S

periphery of tBagagesenturfccendbshohiltibe [BOgXiamd further\WHcd/emOtihe
PCT/ US98/ 16354

the distallhdyEREEHER: OFf ERRATTRALPOTHLGR 882 BEoxina1*R8 ﬁééh%%g"%%a 16 to
its second pbsidiiameter wWeldi nsegmenperi2f8a 8oa Weldpedsd. thehebev’lfdency
of shoulder 73a from within the central opening 28. Such
" distal advancement also facilitates the compression of
'Téﬁé‘doughnut spring 96a, thus causing the same to bulge
20 Slitwardly within the interior chamber 26 of the housing
° 16. The camming action of the dilator projection portion
40 against the leaf portions 88a, and in particular the
ramps 94a formed on the inner surfaces thereof, causes
the leaf portions 88a to be flexed outwardly, thus
25 facilitating the opening of the aperture 80a via the
" radial expansion thereof. The sizing of the ramps 94a is
‘adapted to prevent the bowing of the leaf portions 88a as
they are flexed outwardly by the distal advancement of
the reseal member 58a over the dilator projection portion
30 40.
N As will be recognized, when the reseal member 58a is
" moved to its second position in the aforementioned
" manner, the removal of the entire distal portion 66a from
within the central opening 28 facilitates the resilient
35 ' re-forming of both the beveled shoulder 73a and the
' expandable ana collapsible reservoir between the inner

surface of the distal portion 66a and the outer surfaces



t he reseal r’r%g&zég@, and in particular its doughnut 5 spri NG 9%98/%553%
menber a il

t he reseal to resiliently return to its first p05|t|o
wherein the aperture 80a is cl osed upanthe renoval of the distally
directed conpressive pressure fromthe proxi nal end 64a of the body

60a. 10 Wien t he reseal nenber 58a is_dispo
first position®ki then ReFSLeR 51688q rﬂa‘% cﬁ'l?%t]cg)?g al g?ﬁ]geﬂ’ﬁ)ﬁgpgg?l on 40
i s extended thmraugh thnehor'ehé8a:ec§eal mieimbedougBaut isprimg i¥sa aedondt 0

t he hoIIowmterlor .Of f t r ect,
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When ext endgd ?B&%M.e 664li aha bev&rla SBhbUgadE. 75ehe Qsl WA PAL) el ON
portion 40 pas hr ough t he ogenln defined by t flan e 122a of the

20 body 60a, Tuddy cPRPpssERSURARINRHE SPELRT 993 red%‘fq% thim,&hepy .
The di aneter ofintlkeiepentiigusefi a6d byrhidecbmptessioh?4sf | shéespughantt he
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the dilator prd.rn(% g(yt | oc{nuo’]-olor% i_%lgé %oe&a'{éésg% ?ﬁr%ggh ?%F?%@%ﬁﬂb%, r%isﬁe 25
bead 124a i s séa dds rsecondi EOSiLgthnﬁmcaégaﬂ musm the spilénesuchace

thereof, 1@ . +4fie RRAT RAFdcE SRS 8Bhghnutd YpiBeHY e ¢ %rss%wef ace of
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menber 58a i's iim Intos:é‘ Id@&ajploshéldm, t he proxi mal portion 62a, bevel ed
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formed thereon and di st al e body 60a reside vmthln
the interior reseal\member &iR- n partlcular, the open aperture 80a

PCT/ US98/ 16354.is coaxially aligned with the fluid passage 56a, thus
. creating a continuous flow path between the introducer
14, the fluid passage 56, and the iﬁfusion component

20 - (such as the fiuid line 12) to which the adaptor portion
46 is connected. As previously indicated, the open
aperture 80 also fluidly communicates with the reservoir

of the reseal member 58a via the slots 92a extending
between the leaf portions 88a of the radial leaf spring

25 84a. As such, a medicament dispensed from the introducer
14 flows through the open aperture 80a, and into the
fluid passage 56 as well as the expanded reservoir. The

. medicament expelled from the introducer 14 is prevented
from leaking into the interior chamber 26 by the seal

30 .. created by the abutment of the tip 15 of the introducer
- 14 against the raised periphery of the outer surface 76a

of the proximal end 64a, and by the seal created by the

- compression of the bead - 124a between the dilator

' projection portion 40 and the base portion 86a of the
35 radial leaf spring 84a. The seal created by the bead
- 124a is a sliding seal which travels longitudinally along
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reseal ne s ih first positjon, the distance_se i ng the
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conbi ned | engt k gfrthlirg dwgmmsé,prhng %Bsanckéémlts 1nsetheorb€wel¢|®
di stal portion f bod |
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‘céntral opening 28 facilitates the collapse. of the
20 “tdservoir of the reseal member 58a. This collapse of the
‘reservoir causes the . .fluid previously introduced
thereinto to be expelled from therewithin and into the
"fluid passage 56 via the slots 92a extending between the
- -leaf portions 88a of the radial leaf spring 84a. 2As
25 previously explained in relation to the reseal member 58,
this resultant flow of fluid into the fluid passage 56
~during the return of the reseal member 58a to its first
position creates zero or positive pressure within the
| fluid passage 56 and fluid line 12 coupled thereto, thus
30 preventing blood from being drawn thereinto. The absence
of blood within  the fluid 1line 12 prevents any
' -undesirable coagulation therewithin, and eliminates the

- “"risk of inadvertant obstruction of the fluid line 12.
The collapse of the reservoir which occurs when the
35 reseal member 658a returns to its first position is
""" assisted by the inclusion of the compression rings 116a,
compression tabs 118a, or compression ribs 120a on the
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- 34- res%?(%ﬁ”gof the reseal nenber 58a. When the reseaPCTUSO§{S3k
58a is inits first position, the |eaf portions 88a of the radi al Ieaf
spring 84a apply a radially.inward bi as?'hg force to the proximal end

64a of the body 60a 5 which normally closes the aperture 80a when no
distally diddedtadd peorhiaas fi6s qff ddwbedys 688p| | 8¢ dadikateg above,

surface 76a of éﬂé%eog%&%hr@we@tacuvely mcIassapehév&iax@éw{» Sk £hal |y
di rected conpressi ssure to roxi ml end 64a of the body 60a

oy re 10" i il | BerPhon obter HBUS A RSeLSERBY, i oHAp oSPMETARR on
84a to-be di Staiﬂete’lﬂﬁlamms)uethé heu'defaéurfacejseotfl the 1leaforpioraiond).
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within the centra o en| n Such di stal advancenment al so [ it ates
the conpressi orr®bf The FﬁéeaHﬁ‘dﬁ'an- thei FeSesh, MeMRRT iR LTy Pasderahd tt o
bul ge 20 out wagiled id s th@lisplidedra AR o¥6 ﬂl‘uﬂ&&rﬂl@lﬁlm equall6.
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surfaces theredliametteesof thehdluds msamsswamgnﬁengl Shadugln Wdrejl Y,
thus 25 facili t@%m&# rﬁr@?@@tﬂ&nt%ofggoﬁp@bt Whe 8823 w ttalﬁ%e of 'AdiAl

expanS| on ther ng of e ra 4a 1's ted to prevent

the bowi ng of tHeaVyehfopoitbeokesil )gem ery RER é?%‘:"fef%‘keﬁt%uﬁ\?ﬁls&l WY t he

di stal advancensgdord pos1tﬂ6ngesealo:rrmw &B8p1o¥etibhg, dithal xgdmieRTt i on
portion 30

001 LIon 30440, consryais, £, BbEEORbARE 80 A SaS hglniheTs o0
r enoval of t he enlumetdist ahppoitiyorfbaprrammnately t fi 035 halcamicd is
opening 28 facidi#fffehPad ¥dil1l8Hate zero or positive pressure within
the fluid passage 56 when the reseal member 58a is
returned to its first position. As with the previously
20 -‘described reseal member 58, the reseal member 58a may be
used in conjunction with both needled and non-needled
introducers. .
As previously indicated, the first end of the
doughnut spring 96a is preferably chamfered, with the
25 annular contact surface 99a defined thereby being abutted
against the distal end 68a of the body 60a. As such,
when the reseal member 58a is moved from its first
position to its second position, the compressive pressure
exerted by the body 60a and radial leaf spring 84a
30 - against the doughnut spring 96a is applied solely to the
- contact surface 99a of the doughnut spring 96a which is
" in general longitudinal alignment with the flange 122a of
the body 60a, and in particular the bead 124a thereof.
The firm engagement between the flange 122a and contact
35 surface 99a when the reseal member is moved to its second
- position prevents fluids directed into the open reseal
member 58a at high pressure from forcing the bead 124a
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position, the %per] aperture 80a communicates Wi th both 15 the fluid
passage 56 andprhdeekpandeartéeBr ¢8ir of the reseal nmenmber 58a. In
particul ar, the opegqapeibHa®l190a as itheoadoaghyutl i gpedny tPaadhe f$uid
passage 56a, thus creating a_continuous fl t
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fluidly communrcate e reservoir of .the reseal” nenber 58g§vi a
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| eaf spring 25g,343. tbsEURY, oF MERECaRGhilitspepsedd roca t kauses otbeer

14 flows through_the open, aperture,80a, _and into fluj 56
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the seal ° of the doughnut spring 96a assists in the rebound thereof

" and hence the return of the reseal member 58a to its
“first position subsequent to the removal of the distally
20 = directed compressive pressure therefrom. As such, the
‘rebound of the doughnut spring 96a is facilitated not
only by its axial compression, but by the serpentine
" twisting of the splines thereof.

Referring now to Figure 9, the housing 16 of the

25 ' injection site 10, 10a including the reseal member 58a
may include an alternatively configured upper section
18a. The upper section 18a is similar to the previously
'described upper section 18, and includes a reduced

{ diameter proximal portion 20a having Luer threads 22a
30° formed on the outer surface thereof. The proximal
| portion 20a defines a central opening 28a which
communicates with the interior chamber 26 defined by the

' ‘attachment of the upper section 18a to the lower section
24 of the hdusing'ls. In this respect, similar to the
35 ° upper section 18, the upper section 18a includes an
' annular, inclined shoulder 30a formed within. the inner
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radi al |eaf spring 84a. The seal created by the bead 124a is a sliding

seal which traseirfacengheyecfawhichl dafines theypregsidop between the

PCTI US98/ 16354 central opening 28a and the 1ntéf¥3r chahbér 04 at or
projection portion 40 as the reé advanced tq |t§_ second

posi ti on. D& Brt’-ﬂérye ?‘Ef'%ﬁ‘é?c%fb‘?wée%dﬂ?ﬁ]dippfﬁ PRG 462 t he
renoval of theagidstitiéd yuﬂpeects@d:mmmrmshesprmsuhe ForfwatarheoHr axi mal

end 64a cau es&telge raghgl Iaer?é AR IR 8éﬁ£%8 b éégal%ﬂ’t\gt'hlsﬁgm

fromover t proje icon porti on aC|I| I'ng
resilient . mxtmm dgthe h:enmee@eamrmgeﬁfwaet c_uppten‘ isentinkilBan, asd

hence the retugaepf lhhm@%@@ut e%'h' 8¢ %ﬁa g@.oussl%@a Qeir9hEa! o RE@skoaded
configuration. The return of al nmenber 58a to Its first

position cause§addon 1356\9?’?%@ 8 %‘?’6‘5 Ja’hd:l'%ﬁ §6‘r’|e€sﬁlutr§aicﬁ Pﬁ€tl§8\9‘el ed
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proximal to th educed d I n 28a thereof bel or ced

back into ??le (\ie opem ng f%é}m :ﬁ%r%egr égglgn zed nf"lhe #orgeng of -
t he sect i Otpndxmtaé. dp@r’aiOpotholaortCBGEhef shoailsiety 80a. Ther ddlkisg
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88a of the 57 previousty exp ned-in ation
to the reseal maﬁxﬁeﬁxnlng the shoulder 30a. The second section 134a

in turn transitions into a third section 136a which is

- formed in that portion of the inner surface of the upper

section 18a partially défining the interior chamber 26.

20 Importantly, the slots 130a create air'paséages from

the interior chamber 26 of the housing 16 to ambient air

when the reseal member 58a is moved from its <first

position to its second position. These air passages

prevent a pressure build-up within the interior chamber

25 26 as could adversely affect the ability to deform the
reseal member 58a to its second, open position.

Referring now to Figures 10 and 10a, as an

alternative to providing the housing 16 with the upper

section 18a, the venting of the interior chamber 26 may

30 be accomplished by providing the housing 16 with an

alternative lower section 24a. The lower section 24a, if

- included in the housing 16, would typically not be used

-in conjunction with the upper section 18a, but rather

" would be attached to the previously described upper

35 section 18 for purposes of defining the interior chamber

'26. The lower section 24a is substantially identical to

the previously described lower section 24 and includes a



this resultant flow of fluid into the fluid passage 56 du;,j:ggjsggrpﬁs“
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portion 40 a”di&“&s&%%@%ﬁi@a@@the connalio dfheneereakingnberc&8a
between its first an

second positi.ons.. For_ nost | i I ons, e
expanded 15 r@BePPBNL S spEE aceseaPSrehdP s O sﬁezcgtpdio a\(;?&n’g %? chd
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The primary difference between the lower section 24a

“ and the previously described lower section 24 lies in the

ificlusion of a pair of apertures 138a within the central

20 ﬁbrtion 32a which extend therethrough. 1In this respect,

< when the housing 16 including the lower section 24a is

”'aésembled, the apertures 138a communicate with and define

" air passages between the interior chamber 26 and the

' space defined between the adaptor portion 46a and distal

25" lock region 50a. ‘The apertures 138a provide the same

. venting function as the slots 130a of the alternative

upper section 18a, and prevent a pressure build—-up within

" the interior chamber 26 when the reseal member 58a moves

from its first position to its second position.

30* Importantly, as best seen in Figure 10a, the apertures

' 138a are not each oriented upon an axis which bisects the

axis of the adaptor portion 46a. Rather, one of the

“ﬁaﬁertures 138a is off-set from such axis which ensures

"% that both apertures 138a will not be obstructed by the
35'ﬁ”éplines of the doughnut spring 96a at the same time.

. ' Referring now to Figure 11, rather than providing

the housing 16 with the modified upper section 18a and/or



used in conjunction with both needl ed and non-needl ed I ntrqd r
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preferably chanfered, with the 25 annular contact surface 99a defi ned

t her eby bei ng abutted agai nst the di st#l=end 68a of the body 60a. As
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seal between thgHieadt 1242a8Nche rédeal GhdMEF 594 URLY FronP il e0rst0.
As such, the 5 chanfered confe&gc#{fft i on, of the first end of the doughnut

spring 96al®ff ®OSWHIP it iHtHS ROHHEIR- bead 124a whi ch
mai ntains its seal edrengrganejdctiioon heiths al®y 10a pholedingnepéheironf4o.

Addi tionally, t he. doug [ 968 i s : ed. i th
novenment of t h%%reefgaﬁ%a#e%ﬁb%%a 5%, rom F%‘g ’rﬁg?légég‘l gllg%ét ggi’t Ié]lﬁglecond
position, it igunctiginsoiny g ceanyex waereigueflvidhdlowssttrgpwght kel uer

lock onto the LigledihrgafiSer2380f 448 ¥RRRErSa&HdiPNow8r or abH&EndWedlki N

of the doughnut spring 96a causes_the 15 spl.ines thereof to assui_;rre
general |y Sseﬁﬁﬁﬁq#“pember 58, 58a. In is respect, the tip 15 o

the introducer 14 or tip section 110 of the Luer
connector 106 is maintained in sealed engagement to the
periphery of the outer surface 76, 76a of the reseal
member 58, S8a when the same is distally advanced to its
20 second position. Due to the seal created between the tip
15, 110 against the outer surface 76, 76a, fluid flows
directly from the introducer 14 or Luer connector 106
into the aperture 80, 80a which is opened as a result of
‘the movement of the reseal member 58, 58a to its second
25 position, and is prevented from flowing between the inner
surface of the upper section 18, 18a of the housing 16

and the reseal member 58, 58a.
In view of the fluid flowing through rather than
over or around the reseal member 58, 58a, there is no
30 requirement in the injection sites 10, 10a for any fluid-
tight seal to be maintained between any portion of the
inner surface of the upper section 18, 18a of the housing
.16 and the reseal member 58, 58a. Thus, the modified
upper section 18a may be provided with the slots 1306
35 ahd/or the centering ring 114a provided with the notches
140a for purposes of venting the interior chamber 26 of
the housing 16. Additionally, the modified lower section



configurations. This serpentine tw sting of the splines of nut
spring 96a a¥Q 0%, { he rebound t her eof and hence the relat(tllr)ﬁ g@k‘%@e
reseal nenber 58a to its first position_subsequent to the renoval of
the distally 20 directed conpressive pres%%re therefrom As such, the
rebound of the doughnut spring 96a is facilitated not onIy by its axial
conpr essi on, batahyay hee geowimtechwith thei apertusest hidafiq desididads |

Referring now {p. 6€ﬁ'{fnn§’of %éﬂ%&le&qo&ficﬁambae 26 sma:ecﬁnm pgodtEck), | 0a
including the reseal ne

er 58a atively conflgured
upper section theregf. bl?fé"?.ﬁ)‘bthEec‘E?%‘?f’Q eF“g &g ng'jlg 5%@ t AR REus | y
described uppegesgebhonsl}8isandsi nevede€idleddwict a fldudn‘eter prOX| mal

portion 20a having r threads n 4 rggce
t her eof . The pr oxkaalltlon gorr?&glaf]z%a %‘%%Tﬁggaa “(E@f an?%rbéeélm %g 28a whi ch
conmuni cat es wprkseht iimventdonc mayberlsze htefapRarant e thoseglabhirtht of

the upper sectign.}3a aIththerﬁ&&"ertﬁécblai"ﬁlcula%c%&nﬂlih%t%uﬁld’tg ﬂeﬁrtsl n
this respect, Sinmlar to 35 upper section g%ﬁtlﬁ?sectlon

includes an  desgaibesy anfinlsjr]r%'ar%\‘n%‘&lrtfe?el’o’bésf 6??‘?@8 T SRS T Hher
WO 99/ 24090  only one embodiment of the presentPliivefs0B61534rd is not

- 39- surfac er.eqf Wmch defl & t

central op’e(?n nd‘r‘%@}%ﬁﬁd%ﬁg ter o ar?‘%eiotr%%sf 4R if iﬁ 3 &Qﬁ%ﬂ?@s

di fference bet weddinithehep mpd rdce @angh S];&Pe of &he tinwemdan section 18 |ies
in the formation of at 5 | east one, and preferably three el ongate slots

130a within the inner surface of the upper section 18a. As seen in
Figure 9, each of the slots 130a defines a first section 132a which is
formed in the inner surface portion . of the upper section 18a defining

the central opening 28a 10 thereof, and extends fromjust below the end
of the proxi mal porti on 20a to the shoul der 30a. The first



section 132a i ‘gradual |y increasing depth as it advanc he
shoul der 30awé'f!?2;4p?(} st section 132a transt+tioens—into _a._ segﬁ@gx@@?{)n

134a which is formed in 15 that portion of the er surface of the upper
section 18a defining the shoul der 30a~%PFre m& Huutﬂu in
turn transitions into a third section 136a mhlc n that
portion of thewWHARedSsGLAIMEDOfIS:he upper section 183 parttally
defining the interigqr chammaééﬁélégé 1n3ecdianﬂéfiglycoﬁ§§ ieiQgs 130a
create air passages from the interjor chanper. 26 of the hou3|ng 16 to
ambi ent air when t he & douging ARSigng g PRIFRIES first

position to its second pesireseal membesedbspopadsapEisin thephouingand
pressure byild-up within f.he inter coul d_adversely
af f ect theLL"labl lity 8 &é‘tdtd'lnrﬁ tHe © ﬂeq{ar]%g%a?nére‘fzwgosazgﬁﬁ ?Berkgrgegg‘ﬁdgkopen
posi tion. . Refpandaig enovend Rigliapsidlandréservasranwhich is
alternative to provig @a&&%%&%&%@ itk N5z UPPAL wgegeg&F%dL&a the

venting of the interl be_acconpl i she ovi.di ng t he
housing 16 with an alSah FESERY E‘\%@Pe§eﬁ?¥f¥3ﬂ %zare%%wér a5 EdTREn

24a, if i ncl udeghdgi il hausiing tha hwdld@ we&@ﬂrytmt aBertsed is in
conj uncti on vmthth rat uld be attached to

e secti.on 18a,_ but
the previ otS| y descrciltﬁjpeg(pfcij Cf %%e RITr ey ocFOpr?Bﬁé\gs of defining the
i nterior chanber saial fl'éreeabv\membect benng/ atd fommalsteanguclh | yhatiethiecal

to the previously (AaSGHd 6 BQV"E‘éoﬁﬁfééé’ﬂz@ %@%88?%6"3%2&&0 will WO

99/ 24090
- 40- central porfaddiatarike BRYERRAt atbéﬁéﬁaﬁl wthBiankhe housing
circularly configuresb p"aOXBGEbnanfuaﬁﬁthﬁCW@ﬂéﬂﬂ hehaén reseailAr ifd ange

Phe 'pf’é‘xf”ﬁﬁzf sur f acE Bl AE IS AoeRRe 1 R r Rt S BLA SRS 320
further - defines commumtidatrign conitiyurebledi S§iaidsuphasegédaand clthe
: o reservoir, and the removal of the compressive
pressure therefrom will facilitate the resilient
~ return thereof to the first position wherein the
20 - aperture is closed and the reservoir is collapsed;
said reseal member being codperatively engaged
- to the housing such that the collapse of the
reservoir which occurs when the reseal member
-resiliently returns to the first position forces any
25 " volume of fluid retained within the reservoir into
the fluid passage for purposes of preventing the
creation o6f a vacuum therewithin.
2. The injection site of Claim 1 wherein the fluid
passage has an internal diameter and the reservoir, when
30 'ex'panded', has a volumetric capacity which is not less
than the product of the internal -diameter of the fluid
passage and the distance of movement of the reseal member
from the first position to the second position.
3. The injection site of Claim 2 wherein the
35 volumetric capacity of the expanded reservoir is
‘approximately 0.035 ml.



i ncl udes an el ongate a mmjl l ext endi ng axi al | '
and comuni c¥Q 754090 hqiﬂ mm IHN“I proj ection portion 40. X’&} ey
extending fromthe distal 10 surface 44a of the central portion 32a is a
di stal | ock regi on 50a which ci rcunveits t he adaptor portion 46a and

Is used to facilitate the connection of the housing 16 to an annul ar
surface. As in the 4owerThecingrcpion it of GIAER dediheFrPRaSatfle

distal tip of 't&eﬁ G e P Bk dés: 46a protrudes beyond the distal rim
of the distal'locaaij reelong

he pri bet ween
the | ower section 24a @ 5ﬁﬁlP-F18n’p"r e*?ﬁ%ﬁ‘?"&&?gﬁ ggﬁgf:gé\e sec%ﬁ%n
lies in the - inGheskniaDiena mtmaeamnesumseﬁm\nmmsmréa@@rswal 20

portion 32a whi ch exte g %)g\%% thro ?ngt@h%dlsﬁpea{neb %roxi‘ﬁﬁﬂ &

housi ng 16°%i ncl udi Pt *Secton e apertures
138a communi cat e wibétwern defié¢ n:gnner and 9’a§§§g§§r§éﬁﬁéeﬁh?ﬁé°ffmt &pdor

chanber 26 and the spaces fef i Negrs b_ﬁ; dfgi;dghtptvﬁ_l’ttﬁ(ﬁ tdad Soayand
distal 25 1lock region 50a. The a ertures ‘I} fg OVi dedtbhe Sae £
venting function asaBfdarfed f%& B Y: Ret AR LR At R%ard bigsihd Lo55%n

18a, and prevent a stesmeﬁzw;dldralp windhi which thermaldyi orlaesesibarhe26
when the reseal menber 58a nby | t d& gecond
position. ¥o | npor?‘%ﬁ{"ﬂ}re srt‘0 sceéeﬂi 'lé—fv‘£ g,? Qgﬂf hieé)}g;eﬂtiures

138a are not each othenteutaponsanfa%es @Mﬁl clk |sé’é1°§<1t“‘@é end 5xisai} t he

adaptor portion 46aﬁeseF@BE§“bél OljelfRBled beBPEEAURSR 188aiks afdafSet
fromsuch axis which ensures both apertures 138a wi |l not be

obstructed by the 35PTipfi ABd bheg Qgéfoughnut spring 96a at the sane tine.
Referring now to Figure the iatbetibhasipeovfdChgin 4 whdmeehpusiedddy with

t he nodi fi_ed upper sectlon 8a r 9
PCT/U898/f%§5489 he reseéﬁ mggg 9 1nclude¥[2§ %%%%%rlﬂg rlgglaa%E

section 24a tomfaaoi:lallnane' tthe \ApRTHrefin coaxial allgnment with the
" fluid passage when the reseal member is noved between the

first and second positions.
- "% . g, The injection site of Claim 4 wherein the body
20 ‘of-the reseal member includes at least one compression
“ ring to assist in collapsing the reservoir when the
“reseal member moves from the second position to the first
*" position.
7. The injection site of Claim 4 wherein the body
25 “'of the reseal member  includes at least one set of
' arcuately contoured compression tabs to assist in
collapsing the reservoir when the reseal member moves
from the second position to the first position.
8. The injection site of Claim 4 wherein the body
30" of the reseal member includes a plurality of elongate
?”compression ribs to assist in collapsing the reservoir
‘when the reseal member moves from the second position to
" the first position.

35f 9. The injection site of Claim 4 wherein the outer
surface" of the proximal end of the body includes a
depression formed therein for eliminating axial bulge of



the interior: chanber 231’ 'ﬂ[mﬂm mﬂm ing 114a of the body. 60a of .t he
reseal nmenbeWVOBR4My *Iﬂc | HSI *Il one, and preferabl f‘tyrﬁ‘r’%g’l 354
notches 140a therein. These 5 notches “140a create gaps between the outer
surface of the proxi mal ; portion 62a amMBTnner surface of the upper

section 18 defining the central opening 28, and thus define air
passages bet weghe tgrmosiimtael iegrd dwaniipgr tBé movement ambiten riseads membeareseal
menber 58a nov. r [ L r 10: sROSLTE ' osition.

T the inycot i Do Pt 4oy BbatbioRDbo! LAY B000ha BEERRTCRD] || O ners
58, 58a, the injectl®n sThesinmiechipn sitg gfcCilaam 4 wheggberththdmmer f| ui d

flows through n%ﬁ"fface SESERL PPORENaPBen88afr ehBebokj2halV e gained:AuRd t he
15 reseal nenber_ 58, 58a. _ln tQIS re

. ect, t(;1e tip 15 o{: t he
ntroducer 514 BEMITEPREELCE], FRRLIBUEREIPRAnd S ABEBFUEE, Fends
mai nt ai ned i n &ebhElly drsageereithd outlesr surfpeei pfiethe gfraiomalitend surd ace
76, 76a of the 'S Jax of gﬁg‘ogfm?g, Sﬁgfa@geghgggmgame Is distally advanced
Due to t

S
toits 20 sec%n% 3 sitron.  Du  fhe seal created between the tip
15, 110 agai nst t heldut eFhgudmiacta®n 7shtef [afi dCladhs 4 whereést ISa¥d om

the introducerrd4; Qi LueAs CUPEHPT cHiprised NhO HHBeAPSSEH] En 8Oand0a Whi ch
IS opened as a result. o tage novenent of, the rese nber 58, 58a to

{, of . 1° e
its second0925 PHBERLLEN, 0&nds “Fli’cﬁﬁf?%ﬁfﬂé BEPRe & 1hPasther
surface of theptppeonseahdonih8ludi8a slotlbe hheviebetifeen, a&uid halesSeal

menber 58, 58a, : | W, O, ' ] han
over or aroundp?ﬁgl?ggeaa?ﬁg%%%graS%?&Jg%%I&t rghf'%aﬂ-(?\ég%%s%%& %%%ﬁ% ?%grlgﬁéi n
the injection sroximad, emwh fofy th¢ fhedyl- which | gprmeddy toleeesanitheai ned

between any popbippufl,t@d saidn@lotdl fde@iming he1URReF18RCd K hrd s 18a
of the housin d

g 16 apd the reseal er 58, 58a, Thus, the nodifjed
upper sectlifon RSEVRED EBepra(Rﬁrd:é’(f%al';Ft © sTBESTY3%% ?genaﬁ&‘leorrﬁsff’@l
centering ringmémbarplsvmdeddwitih thiee secbnlte positibf)a dmt hetvsse sthnd
venting the | NELLPLoENaTRE eR8 Pluia pddEadl Bl thd Senddldb AL Yend e
nodi fied | ower Secti on

reseal member to the first position.
12. The injection site of Claim 11 wherein each of
20  the leaf portions includes an inner surface having a ramp
formed' thereon which extends to the base portion.
13. The injection site of Claim 4 wherein said
reseal member further comprises an elongate doughnut

- spring which includes a splined outer surface and is

25 abutted against the distal end of the body and the.
housing.

14. The injection site of Claim 13 wherein the body

and the doughnut spring are each fabricated from

" silicone.

30 - 15. The injection site of Claim 1 wherein said

- housing comprises:

an interior chamber; .
a central opening which communicates with the
interior chamber; and
35 : an elongate, proximally extending dilator
projection portion which defines the fluid passage;



YSZ?MO-QO 24WOPip4098 pru“‘m UI“\l“5 “LI l!l pertures Tg-Srl'iUthB{‘ 33-.(63?| é?ﬁ{sé’snﬁss“the

venting of the interior ‘chanbér 26 since that portion t her eof between
the reseal nenber 58, 58a and upper se€éton 18, 18a is never filled
with a fluid. 5 Addi ti onal nodifications and inprovenents of the
present invention may al saitterappal emembert bedagskiilspesed withimheaia .
Thus, the partlcul n f r ' i I lustrated
herein is intended oﬁgg%eg%éﬁﬂna aH& géldelg%ggéggﬁgaﬂ?gfhe pr esent

i nvention, and i s nb6.10Thet éﬁtﬂ@?ﬁl@nseﬂt'éeaé?ﬁ i Gladn b Uheﬁf-‘%ér 8 ve

devi ces W Bh 8 hge itRIIdesANge SQAREOT chBe d1btiitdNslot dispdeed

99/ 24090 PCTIUSQ mg354

- 43- WHAT | Eherei REFQ; venting the ipterager champgr. dpring; (the
conprising: movement ofatheusésealafémbeny frdh uihe piissstiggposition to a
reseal nenber gésposggn&n ﬁ,gkgt&gﬁ housi ng and 5 i ncludi ng an openabl e
and cl osabl e turé and*a expandabl e and col | apsi bl e reservoir
which is alidpt e@hﬁo imsiegtiion velitee @f Flais venvbrpgidedhe

sai d reseal nepghgLingr ALl ¥ae8Sadi N8ate @‘wcﬁ'éﬁértures dispsed Itgﬂez«éiml n
t he housi ng wherein tThe aperture is- 10 osed ang__the reserv0|r
col | apsed10  for Vegﬁﬁ-ﬁgr theafinkerior E&W%M hg, JPY9En h%f
appl i cation of thanpeeeailvacpbess dfrent tdectfd néd I[position td adid |$@¢cmcl he
nmovenent thereof nghl n the housing to a second position wherein

the reservoir on- expanded and the aperture is opened and placed
i nto " cormunBGat Toe vinleqtien | aitepefsdgeamdlbhaherein said

reservoir, and,bbgafieqRBerOtonpeieRapr essi ve

15" a resilient body having a distal end and a
: proximal end which defines inner and outer surfaces,
said aperture extending through the proximal end
between the inner and outer surfaces thereof;
a radial leaf spring disposed within said body
20 "  and adapted to apply a radially inward biasing force
" to the proximal end which normally closes the
aperture when no compressive pressure is applied to
the outer surface of the proximal end, said
reservoir being defined between the radial leaf
25’ spring and the body; and
an elongate doughnut spring having a first end
which is abutted against the distal end of the body,
a second end which is abutted against the housing,
and a bore extending longitudinally therethrough;
300 ¢ o said dilator projection portion being extended
' through the bore of the doughnut spring and into the
radial 1leaf spring, with the application of
=cbmpressiVe pressure to the outer surface of the
proximal end causing the radial leaf spring to be
35 distally advanced over the dilator projection
portion which facilitates the opening of the
aperture and the expansion of the reservoir, and the -



pressure therefrom will ‘ '|\m Esi'lient : r et to
the first poé‘fQﬁﬂfo%greli“mc\r‘ ﬂ“j\“‘\!ﬂm Sérture is closed antji];&f(gES‘?SJ;I%QJ4
reservoir is collapsed; * sai d reseal nenber being
cooperatively engaged to the housi*ig such that the collapse of

t he reservoir which occurs when the reseal nenber

resiliently returnsremoviad fofr sthepewinpmesdive gresyurs from the| gutesf

fluid retai ned withip e Ly | 2HhQ ial1 LResf | dhedipassage ber
purposes of prevent isr‘lléf tgﬁ:eer %%ru\éq'lflg creati gr?d(% a vacuum Fhérg\?vi thin.

2. The injection sipreximadlst m vikhdrarp t hErPmyj Pver pihesgedndatan
internal diameter agﬁ&j'&ﬂieﬁ?rpwﬁioMac@pfama&ms kae alvelingedbfic
capacity which is naot Iess t han, t.he pr ct of %h I nterna gi:amater of
the fluid 5 passad@eafPOiIT AuhddhoiC Hit© f&P " FRSREP Thenber
fromthe first positign trhdé henjecvionpeditiei af Claim 18 3yhef@ini spdéti on
site of Caim erein the 35 wvolunetric capacity of the expanded
reservoir is %°\M§’pp°r°d“>8rn’ﬁee y 0.035 . WO 99124090 ,

PCTI US98/ 16354 a generally cylindrigal proximal pRgtion

injection site of ClaifMniNpesid sbimal &ggpal menber conprises:

a resilient body having a distal end agdg . . _proximal. en ict;ll _
defines inABr and outer s%rqeé’(?é'ﬁﬁg cylin §éF81a‘b?a?€ﬁfé°°g%3e%|%ﬁ\gl FGugh
t he g_rori Imall fend _ sa(\jj__d cbﬂéié\s_‘e!’lerhtﬂlﬁ amder and outer surfaces thereof; and
a radial leaf spring dispose [ i |
apply a radially inward b?zi%?%%lé%rgche&ﬁdjep%%ﬁeod t%eécwpereggﬁnr%d en x%?iqch
normal |y cl oses the &8d distahpeertienshen no conpressive pressure is

applied to ‘the opferasunéeee 6 theaprexsican! pRRdiocwickceeding
reservoir being defined between thg radial | eaf . __Spring and the
said proximal portion.

body. 15 . the diameter o
- 20. The injection site of Claim 19 wherein the
proximal portion of the body includes a centering ring
.formed thereon for maintaining the aperture in coaxial
a.lignment with the fluid passage when the reseal member

20 is moved between the first and second positions.

21. The injection site of Claim 20 wherein the
éentering ring includes at least one notch disposed
therein for venting the interior chamber during the
movement of the reseal member from the first position to

25 the second position.

22. The injection site of Claim 19 wherein the
distal portion of the body includes at least one
. compression ring formed thereon to assist in collapsing
‘the reservoir when the reseal member moves from the

30 'second position to the first position.
' 23. The injéction site of Claim 19 wherein the
:d_istal portion of the body includes at least one set of
ai‘cuately contoured  compression tabs formed thereon to
- assist in collapsing the reservoir when the reseal member
35 ' moves from the second pdsition to the first position.

24. The injection site of Claim 19 wherein the

distal portion of the body includes a plurality of



5. The injection site Of”mmml\ﬂl H ﬂmt he body 15 of the reseal nenber
incl udes a cWR¥RMY ring I ing the aperture i nPCIAIFo8(16354
alignment with the flufd %assage when the reseal nenber is noved

bet ween the first and second positions48= 6. The injection site of
Claim4 wherein the body 20 of the reseal nenber includes at |east one

conpression elohgatép atengitudivellygpsergenkidngeseowpression t hebs
reseal nenber f A0St ] ' I JH -

7 e nj eot oy Tas LRHAdE S5 LD EQTLLRSLHG the Seaervd B AT ber
i ncl udes at | ebBe BRaeadimgpber mgvegafary &bet FeCORl PoFiddsiv it 4 e to
assist-in £9LLapsb8gtibg.reservoir when the reseal nenber noves -
fromthe second pos'iiotho the . first p

ositio . 8.. The_injection
Site of O ma whetdrn THE HOMPSIOD! Sthe sclaiBnthd PREFEARs e
plurality of edonghhet springnpnedudes aifslimedssuter isurxirdapmddheae
reservoir t reseal 190 f e o] R4 o]
the first posi F}lﬁgﬁg Qgg &t tg.g %%%’]?éectél%l?é?t eE%C %dai m Aﬁf\/ﬁeréei n
t he outer cepnfiguragionke proximal end of the body includes a

depression fornmed thgrei phkorigjédiivy i Bdtaxicd bukdd Ofs whereilO 824090
PCTI US98/ 16354 xi mal _end

. . \ -45- th
fori g thddroyBRRAEnEE FREIPGSAS SIE0e® 25 APua MOMTaRe R, B EET o ( he
second positiohhe distal é0d Hi theebodyn and ethe Giausing webeai ntlide

ner  surfageegh hgpBoxET e g dhe bttty PRA LY Bo-

sem -spherical _configuration and said apertu ext ends axl a
the outer surfaeadoist pPPpied v tdgddewghnut spEridgex of the inner surface

t her eof . 27. The injection site of Claim 18 wherein the body
15 includes an annular flange formed about and extending
"radially inward from the distal end thereof for forming
‘a seal against the dilator projection portion. _
28. The injection site of Claim 18 wherein said
“body and said doughnut spring are each fabricated from

20 - silicone.

' 29. The injection site of Claim 18 wherein the
‘inner surface of the proximal end of the body has a
generally semi-spherical configuration and the aperture
extends axially between the outer surface of the proximal

25 end and the apex of the inner surface thereof.
30. The injection site of Claim 29 wherein the
outer surface of the proximal end of the body includes a
generally circular depression formed therein and the
aperture extends axially between the approximate center
30 of the depression of the épex of the inner surface.
31. The injection site of Claim 18 wherein said
radial leaf spring comprises a base portion and a
plurality of flexible leaf portions which extend from the
base portioﬁ and include slots therebetween, said leaf
35 ©portions applying a radially inward biasing force to the
'~ proximal end of the body which normally closes the
aperture, and said slots defining fluid-flow channels



11. The injecti OI’Il site of daim4 wherein said radi al _'I eaf spring
rromsaid base  por i GNIMMITRMBMIH ot % Ther Sbeceen, oaid tear

portions applying a radidl |y i hwal'd bi dsi mg9orce to the proxi mal end
of the body which normally cI oses the aperture, and said slots defining
fluid-flow chamwivseéﬁ thet apeptulfe apel tihee Pesle £HE1 F EFRENOILheWIRIBdd1e

r eseal menber_.i S ve t ond ition, .and between the
reservoir and trﬁeemlf?u Ig%‘g%%e@ uirs‘iﬁ% S?ﬁé“ée?ﬁ?l’rt&fmt'h@ndm%erté’fgé‘l therber
to the first poseséxypir and the @luiﬂn@asﬁae;n idurisid el r@taimm bIf wiher ei n

each of 20 therd&ad) REABOPSES nﬁéd§§r§6 bggg{._lgﬁrface having a ranp
fornmed t hereon which. _ extends base _portjon. 13. The

injection sPte of A3 m 4 %e’r‘é??f:%‘a‘?%l Slte r%%éé}ra%rﬁ)’er‘m%%remﬁ ses
an el ongate doughmuteaf posfriiong ﬂ/nlcalmdle@;ChudEﬁnarSQhrﬂ&Qe%ﬁnétafz%ﬁ% and
is 25 abutted t S nd. _of e bod an housi n

14. The i nj ectlﬁladégl“1 tﬁggﬁﬂ}él ‘tﬁ’”lg&g?‘ § r%éei % HE by gaseaﬁ'ﬂrﬁ]r@ Do

spring are eachranps iecntarfingnthe dilatmnerdjection pirtickhevhier etic on

site of daim lrabespi madr is NQUSIA IGP Wi eq thereover wilch
interior chanber a central “openl ng vﬁ'u communicates wth

t he O esFers chanbhe : cuRWazg flexion ot khe é@@ﬁg@pétloﬁ%mﬁm ly

extending dil atlps openlng df ot Ret aperiteirid ONcNdi eh zdah nes the frlawips
passage; 9 PCT1.US98/

- 46- bélgci éc;aaﬁ% esearc r%rr%"éerntbé%e b(?w d"l%%'t ifafyPgrtions
central openi ngvkerl Skdxed rmmwémdkmdn?bé?he dllator Pho jEuet dion eotritdensi t e
of Claim 15 wherein the



housi ng i ncl udes at | east one elongate'slot di sposed 5 therein for venting

the interi orwolveaiwo during the movenent of the reseal neREEUSPEFHIS4 he
first position to the second position. 17. The injection site
of Claim15 wherein the °~ . housing in Lﬁges at | east two apertures
di sposed therein 10 for ventlng the int or chanber during the novenent of
the reseal nenber fromthe first position to the second posi tion.
18. The injection site of Caim15 ierein sﬂﬁj &lreseal menber
conprises: 15 a resi Izzn body hav g tal end,and a
proxi mal end which defin Lone out er surfaces said @perture
extendi ng through the fr ggP betme h the inner and ower
surf.aces thereqf; et spring d ed thin said body 2Q
and adapt ed td $ i ' i nwag@ bi asi 32M§M to the N\
proxi mal end whinch l t he pertuwe mﬁgnﬁﬂmF~
conpressi ve pressiXxe " 18 “ outer ! surfrace fr t
proxi mal end, said eryoir bei def i ned Bbtmpen ;h/?fad I
| eaf 25 spring th -~ and | nga eldoughnut
spring having a firsgfle W which is,g%%%#ggrégalnsl ‘E6stal end
of the body, -k alider he W?'ch s a > usi ng,
and a bore extendin ofdy Iha er et hr ough,-~.398 “said
di |l ator projection | | ing &&ed ;Et: thﬁﬁﬁﬁﬂ;ﬁé bore of the
doughnut spring and _ ?/ radi al pp(ng, with the
application of v ' 4_essure to the outer surface of hé4
proxi mal end cauj4 A eaf Spring to be f//
advanced over the I Y RpLideect i on |1 1 portion whi ch f4c“ tates
t he openi ng %318 nd the '
and the ]?35395;24 \ gcgCTIU898/16
- N\ 46 N e PRL 10
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-47- . renoyal of the conpressive pressure fromthe outer

surface causypGoblier adi al leaf spring to be pr oxi mal PgT/US98/MEIsHWN
from over the dilator ' projection portion which facilitates the
closing of 5 t he aperture and theg&l}lapse of the reservoir.

19. The injection site of Caim 18 wher said body conpri ses:

a generally cylindrical proximal portion defining said proxinal
end; 10 nerally cylindrical distal portion defining

a

said distal e and-?lé 0,64 -2 bevel ed shoul der fornmed between the

pr oxi mal \\tand |iu§ ortions; the di ameter of said
di stal- portion ex ee;;- the diameter of said proxinmal portion.
20. The injecti @si itn 19 wherein the proxi mal portion of the
body includes a centinrr formed thereon for nmaintaining the
aperture in coaxi al filgnmennt with the fluid passage when the resea
menber 20 IS noved@n N

The injection7%é :
| east one notch~di sh
during the

the second poé?t

menber fromthe first position to 25
: . \The injection site of Caim19 wherein
t he di stal port e by \i ncl udes at | east one conpr essi on
ring fornmed ther y-5t in co|lapsing the reservoir when the
reseal nenber noves frogflihe&@® segond position to the first position.
23. The injection si "'@t ai mg& Wwherein the distal portion of the

body includes at ggas O f rcuately contoured conpression tabs
formed thereon to ' L ng the_reservoir when the reseal

menber 35 noves %g.tﬁ first position. '
24. The injection. si\# he di stal portion of the
body. i ncl udes 2@

1HO 106
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—
22
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- 48- el \QBYeksoo | ongitudinally extending conpression PCPAISI8/16354
formed thereon to assist in collapsing the reservoir when t he reseal
menber noves fromthe second position tfie(gﬂ first position. 5

25. The injection site of Caim 18 whe t he doughnut spring

I ncl udes a splined outer surface and the first end of the doughnut
spring has a chanfered configuration. 26. The injection site
of Claim 25 wherei n the 10 hnut spring is sized so as to be conpressed
bet ween f the body and the hgusing g the reseal
menber. i s |nt 8!:* I uch that apre-%g Io\z,iyhg 8plied to the
doughnut sprl ng. 4 % i njection sjte of : @A 0he
body 15 @tq ge forned ablfhg radial ly
|nwardfro dIS for formng 'nst t he

dil ator projecti 28. The injecti ?ﬁb
wherein said A gai d doughnut spri n2 h i te rom 20

silicone. |]]6a ion site of Caim erei I nner
e\body has ag2g ral |y a M - splggpiacal

configuration and i extends axially en.t out

surface of the prayi the apex of the/ th?li‘?f
30. The injecti on erei Qr$e$ r surf

pr oxi mal ngﬁlra v YTy o ar—dept I on
formed ther A xt ends axi a bet ween t he pr oxi mat e
center 30 ?g pex of the i ﬂr surf ace. 31.
The injectio 8#a ei\n sai d il al |eaf spri 66a
conprises a 88%r ral |f2'8§f fAlexi bl e | eaf ¢ I ons

whi ch extend ¢ t and -pi-s—i-h en, said
| eaf - “ I 1240

\'
29 Fig.7a °°°
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35 portions,applying a radially inward biasing force to the pr oxi mal
end of the bggyoddapsoh normally closes the aperture, and s®CI/g39846354
defining fluid-flow channels WO 99/ 24090

PCT US98/ 16354 bet ween t he apertu&_ and the reservoir when the
reseal menber is noved to the second-zgsition, and between the
reservoir and the fluid passage during the return of the reseal nenber
to the first position. 5 The injection site of Caim31 wherein
each of the | eaf portions Iudes an inner surface having a ranp
formed thereon which extends thfﬂe base pq&égg sai d ranps contacting
the dil ator prOJectlon portiorf when the eal nmenber is distally
advanced t hereover 0 TdsuU outward flexion of the |eaf
portions and 8b e/openlng f the &Brtd\e, the sizing of the ranps

bei ng adapt ed event t ' c“gg‘ I ons when fl exed
Il ator ﬁggFggg;%% porti i%ifgvpﬂ§b

outwardly by t
Fig. 8a
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