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PCTLUSQ6/ 02414 COVBI NATL ON I OSURF AND SYRLNGE-Background of t-he—rvention
l. Field of the Invention The present invention relates generally to

cl osures and, nore particularly, 5 to a closure for a syringe. II.

Descri ptiog‘{ mt% Prior Art Syringes are commonly used nQlcrfisbsiodsfy

nmedi cal applications, but also in non-nedical applications, such as gl ue

di spensers and the like. Such syringes typically conprise an el ongated
housi ng having a tubul ar neck at one end A needI e or d| spensing 10 tipis
typically attached to the syrGCQANMDINA D.SYRINGE)f the syringe
are di spensed out through the tip or needle I n hlgh pressure applicati ons,
t he dispensing tip or needle is typically threadably secured to an
attachnent collar di sposed concentrﬂmdmm_mle nge neck whereas a
friction or sli e fItF ti nes adequate for | ow pressure di spensing
applications. 1 —5—-——-°—wﬂu|98r to attachment of the syringe needle or
di spensing tip, e.g. whenThbpresetit inveftidrreBitds gpsetally to2losiresl and, tmdte padtieciarly,
previously known to attach a cap to the syringe tip to prevent |eakage of
the contents df WRIesprs a5 sYNiRg&se previ ously known caps, however, have
suffered froma nunber of disadvantages. One di sadvant age of these

previ ously known caps or cIosures |s that the 20 closure fails to maintain
an adequat e sealllwi QSeT @IIALAR failure results in | eakage of the
contents of the syrlnge d r

di sadvant age of these pre\?’s'hﬁ%fa%%hvﬁ&gf gssegtrng{s&?gf @aeﬁﬁdaL%ppilF:gfsoﬁgebsmglrs%m
rel atively snal |noanuedicat pplichtionspsuch as ghieydispenserscankrtberlike e Sughy synipges typicalhyne

comprise an elongated housing having a tubular neck at one end. A needle or dispensing

10' tip is typica]ly attached to the syringe neck so that the contents of the syringe are
dispensed out through the tip or needle. In high pressure applications, the dispensing tip . .
or needle is typically threadably secured to an attachment collar disposed concentrically
around the syringe neck whereas a friction or slide fit is oftentimes adequate for low
pressure dispensing applications.

15 * Prior to attachment of the syringe needle or dispensing tip, e.g. when the
syringe is shipped or stored, it has been previously known to attach a cap to the syringe
tip to prevent leakage of the contents of the syringe. These previously known caps,
however, have suffered from a number of disadvantages.

One disad'vantage of these previously known caps or closures is that the

20 closure fails to maintain an adequate seal with the syringe. Such failure results in leakage
of the contents of the syringe during shipping or storage.

A still further disadvantage of these previously known closures is that the
closures are relatively small and difficult to manually remove from the syringe. In some
cases, it is necessary to use pliers or other tools to remove the tip which can result in

25 damage to the syringe neck. Such damage, in turn, can result in an inadequate seal
between the dispensing needle or dispensing tip once attached to the syringe.

A still further disadvantage of the previously known closures for syringes
is that such closures fail to protect the syringe from breakage of the syringe neck and/or
attachment collar. Breakage of the syringe neck or attachment collar, of course, requires

30 that the syringe be discarded.



cases, it is necessary to use pliers or other tools to renove the tip which
can result in 25 danage to the syringe neck._Such damage, in turn, can
result in an inadequate seal between the di spensing needle or dispensing
tip once attached to the syringe. A still further disadvantage of the
reviously kno res for syringes is that such closures fai

Brotect t%e syﬁ@%g%gﬁaon1breakage of the syringe neck and/ or d??ﬂ%ﬁﬁ@ﬁ#
coll ar. Breakage of the syringe neck or attachnment collar, of course,
requires 30 that the syringe be discarded. - W2 96/ 25964 '

PCT/ US96/ 02414 -2- A still further disadvantage of these previously known
closures for syringes is that Assitiifurtherdisadvantige ofdbese prelvioasly keowyclosupes forsyinges
stored vertically on end. As such,. these previously knog rj.nges wer.e
frequently stored orfsﬁ??gﬂ‘:hscll?fgrear@é'ogg?f?ﬁe '?‘ﬁﬁ%m{gﬁlf? s%‘&%@‘?@?&@%n&f such,
space. 5 these previGldWVdG i Eyrihgs WeleSrddhentlyvitbieki O theie sileasiesbench thus
I nvention provides a closure fqr 8 sgri%ge whi ch overcones all of the

above- nent i oned di sd8kB% PR gGxeestiye beeh P ousl y known devices. In brief,

the closure of the present invention conprises an el ongated probe having a
free end and a cross-sectional area substantially the sane as the area of

the 10 syringe through bore. AS MARY,|QF THEPRESK) NMENTION-5| i ng ri ng
is provided concentrically ar . ol | Byl .

sealing ring has a free end agg@?;}éslaﬁﬁgg& |6%1 f%t;;giregsau s%‘gemorglq §lﬁé¢{]§ﬁl§lé%erg%mes
the outer di ameter aill oftthe shaviermentionerkdisativantages of the previously known devices.

In brief, the closure of the present invention comprises an elongated probe

having a free end and a cross-sectional area substantially the same as the area of the
10 syringe through bore. A first wbular and cylindrical sealing ring is provided

concentrically around the probe. Additionally, the first sealing ring has a free end and

an inner diameter substantially the same as the outer diameter of the syringe neck. Thus,

upon insertion of the probe into the syringe through bore, the probe seals the inner

surface of the syringe neck while, simultaneously, the first sealing ring sealingly engages
15 the outer surface of the syringe neck. _

The closure further includes a second tubular and cylindrical sealing ring
provided concentrically around the first sealing ring. The second sealing ring, like the
first ring, has a free end which sealingly engages the outer surface of the syringe once
the closure is positioned onto the syringe. Additionally, the second sealing ring is

20 dimensioned to fit around the attachment collar, if present and protects the attachment
collar from contaminates, as well as from damage through impact.

In the preferred embodiment of the invention, the closure includes a base
plate which faces outwardly from the syringe. The base plate includes a surface
generally perpendicular to the axis of the syringe neck and enables the syringe to be

25 stored vertically on end.

In the preferred embodiment of the invention, the probe, sealing rings and

base plate are of a one piece, thermoplastic construction.

ief Description of the Drawi
A better understanding of the present invention will be had upon reference
30 1o the following detailed description, when read in conjunction with the accompanying



upon insertion of the probe into the syringe through bore, the probe seals
t heinner surface of the.syringe neckwitgumusi-RHtaneousyy—the—first
sealing ring sealingly engages 15 the outer surface of the syringe neck.
The cl osure further includes a second tubular and cylindrical sealing ring
provi ded caopgeédsesscal |y around the first sealing ring. Thepeposws@zegal i ng
ring, like the first ring, has a free end which sealingly engages the outer
surface of the syringe once the closure is pgsitioned onto the syringe.
Additionally, the second sealing ring is 20~ “di mensi oned to fit around the
attachment collar, if present. and.protects the attachment collar from
contami nates, asdW¥He. é'éhef’?’?)hﬁkaé'ﬁ@‘geéc‘iﬁ YIS ﬁéé?ﬁ&ﬁ{’af'ﬁe‘g'ﬁ’flg]foé‘? I,t@edseveral
enbodi ment of t h@ew§Vaatih @¥hich: he cl osure includes a base plate which faces
outwardly fromthe syringe. The base plate ing¢ludes a surface generally
perpendi cul ar to the axi s - tlhis anexp Yisoy ilstating o pesferredeerdhodiment ¢fthe e
25 stored vertigaldVifengad- 'n the preferred enbodi nent of the invention,
the probe, sealinhg rings and base plate are of a one piece, thernoplastic
construction. 5Bri ef DescriFIG. ghisot fragmemanwelevationtleviewr illusttasing t the: syriggeoin 2
the present invention w.l.l be had upon reference 30 to the follow n

det ai |l ed descri p%lf’lgﬁ? pﬂ#é#’read I n conjunction with the acconpanyi ng WO
96/ 25964 FIG. 3 is an exploded longitudinal sectional view ilB§i¥atingahe Cldsitel

-3- drawing, wherein |ike reference chﬁlracters refer to Iike parts
t hr oughout t he sB\R¥Fpgration for attachment to the syringe;

FIG. 4 is a longitudinal sectional view illustrating the closure attached to

10 the syringe and in a sealing position; and
FIG. § is a view similar to FIG. 4 but illustrating the use of the closure

of the present invention with a different type of syringe.

Detailed Description of a Preferred
Embodiment of the Present Invention

15 With reference first to FIG. 1, an illustration of a preferred embodiment
of the closure 10 of the present invention is thereshown for use with a syringe 12. The
syringe 12 is elongated and generally cylindrical in shape having a tubular and cylindrical
neck 14 at one end. The neck 14 includes a longitudinal through bore 16 through which
the contents of the syringe 12 are ciispensed. Additionally, a tubular and cylindrical

20 attachment collar 18 is provided concentrically around the neck 14. This attachment
collar 18 may be internally threaded, as shown at 21, for attachment with a dispensing
tip or needle (not shown).

With reference now particularly to FIG. 3, the closure 10 is thereshown
in greater detail and includes an elongated probe 20 having substantially the same, or

25 slightly larger, cross-sectional shape and area as the neck through bore 16.
Conventionally, both the probe 20 and through bore 16 are cylindrical in cross-sectional
shape. Additionally, a free end 22 of the probe 20 is preferably tapered to facilitate
insertion of the probe 20 into the through bore 16.

A first tubular and cylindrical sealing ring 24 is provided concentrically

30 around the probe 20. The first sealing ring has an internal bore 26 with substantially the

same, or slightly smaller, diameter as the outside diameter of the syringe neck 14. Thus,



vi'ews, and in which: FIG 1 is an exploded viewillustrating a preferred

enbodi nent of the present invention;_5 o FIG 2 is a
fragnentary elevational viewillustrating the syringe in a storage
position; FIG 3 is an exploded |ongitudinal sectional vi ew illustrating
the closure in tion for attachnent to the syringe; Fﬁl

| ongi t udi nal sg@{% view illustrating the cl osure attached mlf%ﬂ“
syringe and in a sealing position; and FIG 5 is a viewsimlar to FIG 4
but illustrating the use of the closure of the ptesent invention with a

different type of Sy“ﬂb‘g Detail ed Description of a Preferred Enbodi nent
of the Present | nvertifigfe figst sealing ring 24 positippedharpenid:the Sysingei negk 14.0he pealing ring 24

ah illustration of .44 {y 5% qﬁ@?ﬂé{@pﬁcpgf {hg%saé %ure 10 of the present
e W

i nvention is thereshomn a syringe e syringe 12 is
el ongat ed and general |y cyl i n8till ceferring te i@ 23 the clogure 10 fimthea inchudds a second tubular

cylindrical neck 14 _a Jhe. ne cIude udi ngl _throu
bor e 16 ¢ hr ough whi A0 PBGEEH sealpe Figp 28 it BRSHES cdhee Rl ttennd and aéftfom
Additional ly, a tSibuhefirstehling!ringd24. c&the%@corﬂtyeahignmm 28 s afi iftSrnaBbore 30 with a
provi ded concentrically around t e neck 14. ThIS atIachneFt collar 18 may

be internally threaddAReeISURHHG &fhezsfmefﬁr‘hea?ll Sii¢, fliapeter,of he attachumeny soljy 18,

tip or needle (not shown). W i adferefideC Row OpirficbldriyCtd FIGY 4, GhE! dosud 1bh§ there
closure 10 is thereshown in greater detail and includes an elongate probe

20 having substanti allmsyateﬁ@ttg@ﬁ%to e syringed2; JMith the clogyrg dP attaghed to the syringedR, the
_shape and area as tReoHesl dehNimeRnBiYe thé internal surface of the syringe through bore 16.

10  Simultaneously, the first sealing ring 24 sealingly engages the outer surface of the syringe
neck 14 while the outer sealing ring 28 encloses the attachment collar 18 thus protecting
collar 18 not only from contaminants, but also from damage due to impact.

Still referring to FIG. 4, the free ends 32 and 34 of the first and second
sealing rings 24 and 28, respectively, are shaped so that they flatly abut against the outer

15 surface of the syringe 12. This flat abutment further enhances the seal between the
sealing rings 28 and 24 and the syringe 12.

With reference now particularly to FIGS. 2 and 4, the closure 10 includes
a cylindrical base plate 36 which faces away from the syringe 12 and has a diameter
greater than the diameter of the outer sealing ring 28. The base plate 36 includes an

20 annular flat surface 38 which lies in a plane generally perpendicular to the longitudinal
axis of the syringe neck 14. As such, the base plate 36 enables the syringe to be stored
vertically on end, as illustrated in FIG. 2, which not only minimizes bench space
consumed by the syringe 12 prior to use, but also facilitates filling of the syringe 12.

As best shown in FIG. 4, the annular flat surface 38 of the base plate 36

25 encloses an area of the base plate which is axially recessed, i.e. does not protrude
outwardly from, the annular flat surface 38.

With reference now to FIG. 5, a different type of syringe 12’ is there
illustrated in which the attachment collar 18 (FIG. 1) is omitted. Such syringes are
typically utilized in low pressure applications where a friction or slide fit dispenser tip

30 is used with the syringe 12°. As shown in FIG. 5, the closure 10 can also be utilized
without modification with this type of syringe 12°. Furthermore, as shown in FIG. §,
the second sealing ring 28 of the closure 10 provides. an additional sealing surface on the



Conventionally, both the probe 20 and through bore 16 are cylindrical in
cross-sectional shape. Additional Ly, .a free end 22 of the probe 20 is
preferably tapered to facilitate insertion of the probe 20 into the through
bore 16. A first tubular and cylindrical sealing ring 24 is provided

concentric around the probe 20. The first sealing rﬂ-ﬁﬁﬁa?ﬁz

internal b (*a%?gg%th substantially the sane, or slightly sia er,ﬁﬂi anet er
as the outside dianmeter of the syringe neck 14. Thus, WO 96/ 25964

PCT/ US96/ 02414 -4 - with the first sealing riSng 24 positioned around the

syringe neck 14, the sealing ring 24 sealingly engages the outer surface of
t he neck 14. Stidyringef2ktring to FIG 3, the closure 10 further includes a

- second tubul ar and cylindrical i i i i j td

concentrically around and 12‘535%%?#’ 8%%§£ h@gseﬁfﬁs?ézéhgaﬁf%gﬁ{ﬁjﬁgﬂg&ef%%y of
second seal i ng r4 6 piScecumstauction! cFunthbrniore cpréferably khecentiraciofure is molded from a
substantially the sane as the outside dianeter of the attachnent collar 18.
Wth reference nbgmeplasticmaterial, 1o FIG 4, the closure 10 is there

illustrated agtached to t IHavig dé68beli2my \ihidhtibh Eit afi Ber Red Qhatith@clotiste T thée
syringe 12, the probe 20 sealingly engages the internal surface of the
syringe through Préseat ingentiop preyides a simpls apdyet highlyreffegtiveclogurefor ajspginge which
seal i ngly engage ; V4§l k i ﬁ}r’x’itnE
sealing ring 28 tz(ﬁc sée}gﬁlﬁ%ss%%t g%ﬁ‘?&t%@l"ﬁa@@%ﬁrﬁﬁg' %‘?tgatleggrlhﬁé&% ar €L8
not only from comichrand attashmdnt icobidrs of present énoay dardags. t Fhe efosure. al®s ehdbles the
referring to Fl Géyri‘tllge thl()ae gt{)r%s O%ne(ljl it‘?’ % vgrrt]fgal?’p%sn%]:m twa‘lechfﬁort %E:lyatgglitsa?e(s: céﬂi(;j)ping and

10 storage, but also filling of the syringe.

Having described my invention, however, many modifications thereto will
become apparent to those skilled in the art to which it pertains without deviation from the
spirit of the invention as defined by the scope of the appended claims.

We claim:



sealing rings 24 and 28, respectively, are shaped so that they flatly abut
against the outer 15 surface of the. syringe 12._This flat abutment further
enhances the seal between the |mﬂ"|"“ﬂullmmuml and 24 and the syringe 12.
Wth reference now particul arl 4, the closure 10 includes a
cylindrical base plate 36 which' fdce$ ahay®fromthe syringe 12 and has a

di amet er great 0 the di ameter of the outer sealing ring FETUSNE2HYse
plate 36 includes an 20 annular flat surface 38 which lies in a plane
general ly perpendicular to the |ongitudinal axk$-of the syringe neck 14. As

such, the base plate 36 enables the syringe to be stored vertically on end,
as illustrated in FIG 2, which not only nini Glaims bench space consuned by
the syringe 12 prior to use, ,but al acilitates filling of the syringe

19 2 best shouh in FIG 4 The IhAAiRton R SbRe s 4Bt torield sictheelt She e
36 25 encl oses a@ akavingoh lidusinkawith [l substaminllg htubslansylidricalr Aeeks 38id, ndck Chaving a
does not protrude outwardly fro the_annul ar, fl at surface 38. Wth k6 .
ref erence now togFI fengidt Y(ﬂ“ﬁl& bpre ?‘W@Ho‘ﬁh'%f’??f%s P5the syringe are dispensed, said
illustrated in Wi cflodupecath yent collar 18 (FIG 1) is omtted. Such
syringes are typically utilized in | ow pressure applications where a
friction or slidé fit di spenddr elongatesh probe hawviee i tfreet pad Apdi & erosso sectippal area
shown in FIG 5, gt hgpchaSH %E&a& : Ll wi t hout nodification
with this type 01gs s§"rb| nge gipel urth@%ﬁ@?@?dgghémg%’ in FIG 5, the second
sealing ring 28 @f the cl osurafisOtupnlew andecylindricalishaling ring, sisbfivshspaking fing baving a
}32; J USQ\é\}DOg%ES? 4 free end and an inner diameter substantially the same as an outer diameter of the syringe

9 neck,

10 a second tubular and cylindrical sealing ring, said second sealing ring
11 having a free end and positioned concentrically around said first sealing ring,

12 wherein said sealing rings and probe are dimensioned so that, with said
13 probe inserted into the syringe through bore, said free ends of said sealing rings sealingly
14  engage an outer surface of the syringe housing while said probe and said first sealing ring
15 respectively continuously sealingly engage an internal surface and external surface of the
16 syringe neck along the entire length and circumference of said probe and said first sealing
17 ring, wherein said closure further comprises a base plate, said base plate having a flat
18 surface substantially perpendicular to a longitudinal axis of said probe, said base plate
19 being attached to the ends of said probe and sealing rings opposite from said free ends,
20 said base plate having a cross-section greater in size than the cross-sectional shape of the
21 second sealing ring, said base plate having an axial end facing away from said syringé,
22 said axial end of said base plate having an annular flat surface about its outer periphery,
23  said annular flat surface lying in a plane perpendicular to the axis of the syringe neck,
24 and wherein an area of said base plate end enclosed by said base plate planar surface is

25 axiall_y recessed from said base plate planar surface.

2. The invention as defined in claim 'l wherein said free ends of said
2 sealing rings flatly abut against the outer surface of the syringe housing.

1 3. The invention as defined in claim 1 wherein said probe and said

2 sealing rings are of a one piece construction.



syr'hge 12'. The probe 20 sealln I NgS 24 and 28 and base plate 36 are
preferably of a one p m ﬁ"m H LlIHﬁT Eut-herrpre—pref er abl y—-t-he entire

closure is nolded fro material. 5 Havi ng
described ny invention, it can be seen that the closure of the present

i nvention ? a si npl e and yet highly effective cl osucErni®Rénmisyri nge
which not only elimnates | eakage of the contents of the syringe, but also

protects the syringe neck and attachnent col]ar, if present, from damage.
The cl osure al so enables the syringe to be stored on end in a vertical

posi ti on which not onnyC|I| tes i,n nd 10 torage, .but .al so .
filling of tHe syringe. VI ng HeBY¥ 1nggﬁﬁgqﬁvgﬁq@€wﬁmg$pm§m8 said
modi fi cationg t baifg eingé he cORGRIRA VP Ak Rioplastic Maedalski | 1 ed in the art to
which it pertains wthout deviation fromtge spirit of the invention as

defined by the scope of the appended clains. W claim WO 96/ 25964

PCT/ US96/ 02444 -6 - Clainmg 1 pe mveﬂnonasdeﬁnéd in clairh 1 wietin S probe, %a@éédhﬂﬂe
and a closure for said syringe of e type 2 having a housing w't

subst anti al | 2 t cipps and sajd basel plateaare 0f @lone Pigce cprsemctionyi ng a 3 | ongi tud| nal
t hrough bore through which contents of the syringe are dispensed, said 4
cl osure conpri sing:

1 6. The invention as defined in claim 1 wherein said base plate is

2 cylindrical in shape.

7. The invention as defined in claim 6 wherein said base plate has a

2 diameter greater than said second sealing ring.

8. The invention as defined in claim 6 wherein said base plate is
2 tubular and cylindrical in shape.

9. The invention as defined in claim 1 wherein the syringe includes
an annular attachment collar positioned concentrically around and spaced from the neck
and wherein an internal diameter of said second sealing ring is substantially the same as

_-hb)Nu—l

an outer diameter of the attachment collar.



5 an el ongated probe having a free end and a cross sectiona
area—b6-substantially_the sane as the. syringe thraugh bore, 7 . __._.

a first tubular and cylindrical. . sealing ring, said first sealing ring
having a 8 free end and an inner diameter substantially the same as an

out er di aneyplosRéess Ne syringe 9 neck, 10 a §ﬁﬁﬂ§ﬁm5HQU|ar
and cylindrical sealing ring, said second sealing ring 11 aving a free
end and positioned concentrically arb(hd said first sealing ring, 12
wherein said sealing rings and probe are di nensi oned so t, with said 13
probe inserted into the syringe through bore, said f [

sealing rings sealingly 14 engage an outer surfa housi ng
whi | e said probe and said fg segling ring 1 | nuously
seal ingly engage an inter rfake and ex

syringe neck al ong the entre=temgth and 1 pe and
said first sealing 17 ring, wherein Y #ts a base

pl ate, said base plate having a fl
per pendi cul ar to a | ongitudi nal '
being attached to the ends of
said free ends, 20 said
t han the cross-section
pl ate havi ng an axi
of said base pl at
peri phery, 2

e APS ur) i in a plan erpendicular to
t he axi s of | e & U W@&#E I n an area o ﬁ?S—Qé?e pl at e

greater in size
sai d base
said axial end

S 'fnge, 22
Zt about its outer

end encl osed b ssed from

said base plate's he i puaQiion as

defined in claim|l fIatIy
3.
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3 wherein said probe and said 2 sealing rings are constructed of a IPER
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($4) Titde: COMBINATION CLOSURE AND SYRINGE
(57) Abstract

A closure (10} is provided
for a syringe (12) of the type
having a housing with a sub-
stantially tubular and cylindri-
cal neck (14) with a through
bore (16) for dispensing the sy-
ringe contents. The closure in-
cludes an elongated probe (20)
having a free end (22) and a
cross-sectional area substantially
the same as the syringe through
bore, a first tubular and cylindri-
cal sealing ring (24) having an
inner diameter substantially the
same as the outer diameter of the
syringe neck, a second tubular
and cylindrical sealing ring (28)
positioned concentrically around
the first sealing ring, and a base
plate (36) perpendicular to the
longitudinal axis of the probe
and sealing rings for vertical storage of the assembly. In the closed position, the probe and first sealing ring sealingly engage the in-
;emal and external surfaces of the syringe neck, while the free ends of the sealing rings sealingly engage the outer surface of the syringe

ousing,




