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A SYRINGE |I. Field of the Invention. 15 The invention relates to a
protective sealing barrier for a syringe, and nore particularly, tow‘“”-mﬂ2
protective sealing barrier for a syringe which can be configured for
sterility mai ntenance or | eak avoi dange, or both, and which can be detached
by an end-user prior to use of the syringe. 20 |Il1. Background. As is known
in the art) syringes are nedical delivery devices utilizable to adm nister
a nmedi canent to a patient. Syringes can be shipped enpty in a sterile state
and filled by an end-user, for instance, froma vial or other

medi canent at the tine adninistration of the 25 nedi cammm\m\m‘@i\t
Alternately, syringes can be of the prefillable form dosage
of nedi cament can be pre-filled into the syringe by a pharmeeettical

mandif acturer for distribution to the end user. In either case

typically include a barrel portion adapted to retain thﬁéﬂ@M‘ﬁMﬁﬁmmmﬁThe
barrels are normally configured of plastic or 30 gl ass

distal end of the barrel is normally configured to nmate w t h *ac®onventi onal
piercing el ement, such as a pointed needl e cannul a nade of steel or |ike
material or a blunt ended cannula fornmed of plastic, to deliver the

medi canment contained in the barrel. In some . syringes, the piercing

el gorent is attached to the syringe as an integral 35 part of the distal end

of the syringe barrel. A%Wé&ﬁe%ﬂ\.méﬂﬁﬂ&n 1 0J UL 2002
FOR A SYRINGE

l. Field of the Invention.

15 The invention relates to a protective sealing barrier for a syringe,
and more particularly, to a protective sealing barrier for a syringe which
can be configured for sterility maintenance or leak avoidance, or both,
and which can be detached by an end-user prior to use of the syringe.

20 . Background.
As is known in the art, syringes are medical delivery devices

utilizable to administer a medicament to a patient. Syringes can be

shipped empty in a sterile state and filled by an end-user, for instance,

from a vial or other source of medicament at the time administration of the

25 medicament is desired. Alternately, syringes can be of the prefillable
form, wherein a set dosage of medicament can be pre-filled into the

syringe by a pharmaceutical manufacturer for distribution to the end user.

In either case, syringes typically include a barrel portion adapted to

retain the medicament. The barrels are normally configured of plastic or

30 glass materials. The distal end of the barrel is normally configured to
mate with a conventional piercing element, such as a pointed needle

cannula made of steel or like material or a blunt ended cannula formed of

plastic, to deliver the medicament contained in the barrel. In some

syringes, the piercing element is attached to the syringe as an irftegral

35 part of the distal end of the syringe barrel. An example of such a syringe



2 is the HYPAK brand prefillable syringe manufactured by Becton Di cki nson
-Phaf maceutical Systens of Le Pont de Claix, France. In other syringes, the
piercing elenent is attached to the syringe when use of the syrlngbUU§L2%Z
desired. There are a nunber of basic kinds of 5 such syringes. An exanple
of such a syringe is the luer tip syringe. In a luer tip syringe, the hub
of a piercing elenent is connected to a luer tip associated wth the
syringe. Another type of such syringe is the luer lock syringe. In a |uer

| ock syringe, the luer tip is surrounded by a threaded collar. The hub of
the piercing element is inserted over the luer tip and 10 threadedly
engaged to the collar. In any of the aforenentioned syringes, a plunger rod
is inserted through the open distal end of the syringe barrel and, through
its engagenment with an el astoneric or rubber-1like stopper elenent fitted in
a fluid-tight manner within the |nher|or of the barrel, a user can apply
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ust Another prior art approach for providing a fluid seal and for
maintaining the sterility of a syringe is illustrated in Figure 1. Here, a luer
lock syringe 10 is depicted, and it includes a barrel 16 characterized by a



I'1'l. Summary of the Invention. 25 These and other concerns, are addressed

. by '‘a protective sealing barrier for a syringe in accordance wth the
present invention. Depending on the functions required, the prOtqumeLZMZ
sealing barrier can be configured for sterility maintenance, for |eakage

mai nt enance, or both. The syringe, which can be nade of plastic or glass

I ncludes a luer tip and a collar 30 surrounding the leer tip. In a
preferred enbodi nent, the term nal ends of the luer tip and collar are
substantially co-planar. The collar can be threaded, if desired. 10JU
L 2002 4, In a preferred enbodi nent, the protective sealing barrier is
configured as a relatively flat nenbrage di sposed over the term nal ends of
both the luer tip and the collar in substantially conplete surface contact
with the term nal ends. The nenbrane can be peelable fromthe termnal 5
ends of the luer tip and collar when it is desired to attach a conventi onal
needl e hub preximaleend d4dand Q@Stﬁbéndéln?enﬁ lueoaeliare1& s formed aujacentt eri al
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of syringes man ane pr lity
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with the temoréslercwiiiie dhe liliér lodRtipt ¢dp RNd réfivelyesmalp uhiy it would be

beneficial to further minimize the quantity of waste which has to be
disposed of after the syringe is used.
il Summary of the Invention.

25 These and other concerns are addressed by a protective sealing
barrier for a syringe in accordance with the present invention. Depending
on the functions required, the protective sealing barrier can be configured
for sterility maintenance, for leakage maintenance, or both. The syringe,
which can be made of plastic or glass, includes a luer tip and a collar

30 surrounding the luer tip. In a preferred embodiment, the terminal ends of
the luer tip and collar are substantially co-planar. The collar can be
threaded, if desired.




V. Brief Description of the Drawi ngs The invention will now be described
.in-greater detail by way of reference to the appended draw ngs, wherein;
Figure 1 depicts, in perspective view, a prior art manner for 10 ef]‘@dUerQﬂZ
a fluid seal and a sterility barrier in a luer |ock syringe; Figure 2
depicts, in cross-sectional view, one enbodi nent of a protective sealing
barrier for a syringe in accordance with the present invention; Figure 3
depicts a top view of the protective sealing barrier 15 illustrated in
Figure 2; Figure 4 is a cross-sectional view of an alternative enbodi nent
of a protective sealing barrier for a syringe in accordance with the
present invention; Figure 5 depicts angalternate enbodi nent of a protective
sealing 20 barrier for a luer lock syringe; Figure 6 is a top view of the
protective sealing barrier of Figure 5; Figure 7 depicts a further

al ternate enbodi nent of a protective sealing barrier in accordance with the
present inventiorn Bi grefer@ddembxidimant, utheheprotactivensealingrobarrieenis of a
protective | | ' A Bish inalnersgat i on. V.
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20 chosen to exhibit hydrophobic properties ‘while at the same time being
gas porous.
The membrane can be sourced from a stock size to fit any of the
various sizes of syringes manufactured. The membrane provides a leak-
proof or sterility maintenance seal, or both, for the internal fluid path of
25 the syringe as well as for the outside portions of the luer tip and internal
portions of the luer collar, both of which will be urged into contact with the
needie hub of a piercing element. The membrane is easily disposed of
and provides accurate tamper evidence for the syringe in a manner which
is easily operated by an end user. '
30 In an alternate embodiment, the syringe may be configured as a
luer lock syringe, wherein the distal end of the luer tip extends past the

distal end of the luer collar. Rather than assuming a flat configuration,



20 ("1SO"). It wll be understood by the skilled artisan, however, that the
-benefits and advant ages provided by the protective sealing barrier 0.JUL 2002
according to the present invention are not limted strictly to quiJj t [.'JSZ
configured to the 1SO "luer tip" or "luer lock"” tip standards. Rather, the
protective sealing barrier in accordance with the present invention is 25
broadly applicable to any fluid tip configured to a non-1SO standard
dinmension. It will be understood by the skilled artisan, then, that the
patent clains appended hereto are intended to enconpass fluid tips

di rensi oned or ot herw se shaped outside of the | SO standards for "l uer
tips" or "leer-lock™ tips. 30 Turning now to the draw ngs, wherein |like
nuneral s denote |ike conponents, Figures 2-4 depict one enbodi mrent of a
syringe 30 which can enjoy the benefits of the protective sealing barrier
of the present 1 0J UL 2002 invention. Syringe 30 includes a barrel 32
havi ng a proxipmal end 34 and a distal, end 36.. A fl e may_ be provi ded
about the proxiNGaMeaiRiang cambe Shapeds oteqwise: ﬁ?r%nféﬁﬁaﬁpa?%ﬁmﬁgd?tﬁe
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pre-fillable theelipwndtheilsescdldri ed to a pharnmaceutical manufacturer to
enabl e t he pharnaceutical manufacturer to process the syringe such that it
hol ds a char ge_ of di cament, 44 within _the_syringe barrel prior to

di stribution t¥.tnoBHefDascription atthe Drawingds, i nted out, a general concern
in syri nges isht he ahéliho?frl\ﬁqhdmilmwwet desaritasd in tge@tferr]tdmnsw Wg?,ofa_nfl
particularly t variqu ui a cont ai W thin the syringe, unti
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of nedi canent 44, i Figuse al sdefibts)cioe psespective svibwguar grioharttraanmén Jorof t he
medi c nt untj ' dridfa i i s Hse. Al so, where
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accordance W t Brdt@&tiver 868G IbAvea fitna i siFingeem acesraiafes i with 188l pragemar ri er
whi ch can be 20 co fi.guredQOr sterility maintenance or for |eakage

mai nt enance, OWVBB{}W:" to address the difficulties encountered in the
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of a needle cannu}a _(dnot 5 stfown) to the syringe to deliver a charge of
medi canent 44 eit heFigures is| 2 ¢regs-seqiionahiiaw of eal alteinative embedimentoyf or
filled by the srbht&-,ﬁoeIéaaqngtsb%riémrns%yhagéqh-acFaowahd@Wh&héLtﬁieyém 50
includes a collar 5l provided about distal end 36 of the syringe. If
desired, interWYP"H8%tions of collar 51 may include one or nore threads 53
com;] i gur eg L 0 nate FRigure 3 dephs iamealt@rlmté gnﬂmdﬁmd I(a-nbbf ahpmne)d ct%seea'l'mtgfed
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ber 1ot 52 cor PR 16T &M BRC T g T Y en ' 220 16 ) UL 2002 s A | uer
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proxi mal end 55 dis } i&dl i } 1 e 2
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Unl i ke conventional Figige 8 aidpictyra forhekzmtemate émbodinientwbieaeprotédtivel uer
L1, £00s 1 S e LRE el SERAE B debenliguder 1 P, 2™
co-planar, i.e.) the leer tip does not extend beyond the distal end of the
col lar. V. _ Detailed Description of the Invention
A convention utilized throughout this description is that the term
"distal" refers to the direction furthest from a practitioner, while the term
30 "proximal" refers to the direction closest to a practitioner.
It will be understood by the skilled artisan that the protective
sealing barrier in accordance with the present invention can be employed




10 Syringe 30 includes a protective sealing barrier covering fluid path
-structure 50. Here, the protective sealing barrier may be configurfﬂeﬁﬁ ﬁhl
menbrane 60 di sposed in substantially entire surface contact with

term nal ends 52, 56 of the collar and luer tip, respectively. In a
preferred enbodi nent) nmenbrane 60 is configured with a relatively flat
structure, 15 including a planar portion 62 configured to entirely cover
termnal end 52 of collar 51 and termnal end 56 of luer tip 54. Menbrane
60 is designed so as to be renovable from syringe 30 when use of the
syringe is desired. In this vein, nenbrane 60 can be affixed to the
termnal ends of the collar and luer tip in various ways. For 20 exanpl e,
menbrane 60 can be separately supplied fromcollar 51 and luer tip 54 and
affixed to themvia adhesives, welding, heat-seating or the |ike.
Practically speaking, nenbrane 60 nmay al so be fornmed with the luer tip, for
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menbrane 16@nfa ri'febgtlérﬁ% K10 Eﬁﬁ t g(;goquHQéragckM”tlb@tEHSaﬁoﬁaﬂiaﬂ'{ereg%: uer

t|p 154 and 25 | uer coq configured. Partic ane 160
i ncl udes aPpPERHYe 'T‘Bnbirﬁ'?r dBnAFERIABRACe d”'@htthPePSﬁ@Bt/é’r‘VQ’ﬁm #al end 152

obsl eer colbk@adlﬂSépphcable to any fluid tip configured to a non-ISO standard
dimension. It will be understood by the skilled artisan, then, that the
patent claims appended hereto are intended to encompass fluid tips
dimensioned or otherwise shaped outside of the 1ISO standards for "luer

tips" or "luer-lock" tips.
30 Turning now to the drawings, wherein like numerals denote like
components, Figures 2-4 depict one embodiment of a syringe 30 which
can enjoy the benefits of the protective sealing barrier of the present



Menbrane 160 al so features a tent-1like protrusion 163 to accommobdate the
.protruding portion of luer tip 154. Tent-like protrusion 30 163 qubﬂﬁ_
pre-forned into the structure of planar portion 162. Alternately, 't Hm&e
protrusion 163 can be created during the application of the nenbrane to the
syringe. In either case, the tent-like protrusion is 10J Ul 2002 10
configured to nmake substantially conplete surface contact wwth term nal end
156 of leer tip 154. As herein configured, tent-like protrusion 163 takes a
cup-1like shape, such that the tent-1ike protrusion does not contact

external portions of luer tip 154, apart fromterm nal end 156. However, 5
referring to Figure 7, it wll be appregiated by the skilled artisan that

if so desired, tent-like protrusion 263 'can be realized as the structure
which is created by sinply draping nenbrane 260 between term nal end 256 of
the luer tip and term nal end 252 of the collar and affixing the nmenbrane
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25 shown) to the syringe to deliver a charge of medicament 44 either

prefilled by a pharmaceutical manufacturer into, or filled by the end-user

into, the syringe barrel. Fluid path structure 50 includes a collar 51

provided about distal end 36 of the syringe. If desired, interior portions of

collar 51 may include one or more threads 53 configured to mate with

30 complimentary threads (not shown) associated with the hub of a piercing

element employed to deliver medicament 44 from barrel 32. Collar 51

includes a terminal end 52.



It will be appreciated that by the construction of Figure 8, bottomlayer

. 370 can provide a steriliity-barrier, while upper |ayer 380 can be
configured as a | eak-proof barrier. It will be appreciated by thd kkil 106d
artisan that in lieu of effecting 15 renoval of the nenbrane fromthe
syringe in order to gain access the leer tip, the foregoing protective
sealing barriers described in Figures 2-7 can be pierced in the area of the
| uer tip, as described for Figure 8 herein. Alternately, the foregoing
protective sealing barriers described in Figures 2-7 may incorporate the
pressure-sensitive burst-point features described 20 for Figure 8 herein so
as to gain access to the luer tip. It @MII be realized by the skilled
artisan that the configuration of the "protective sealing barrier presented
herei n provides many benefits over conventional products in the prior art,
such as luer lock tip cap 24. For exanple, the nenbrane can be formed from
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Where it is suaﬁe to process syrin an 1rradiation process or a
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pull-tab 64 is provided ‘adjacent planar portion 62. Simply, a user can

30 remove membrane 60 from fluid structure 50 by pulling on pull-tab 64.
Figure 4 illustrates an alternate configuration of a protective
sealing barrier in accordance with the present invention. Here,




13 appr-eci ate that the nenbrane can be forned froma material which
.exhi'bi ts hydrophobi c properties while at the sanme tinme is gas porous. For
instance, a TYVEK material can be enployed. It will understood thaf 0tJ 2002
menbrane realized in the foregoing 5 manners need not be fornmed froma
single material. For instance, a conbination of materials conbined into a
single formulation, or a conbination of nmaterials arranged or otherw se
constructed to achieve the desired properties is also possible. For

i nstance, the nenbrane can be constructed in a |layer configuration from
differing materials so as to 1 o achieve the desired properties. Unlike the
prior art luer tip cap 24, which engages internal portions of the fluid
path structure, such as at threads 18 ('53) associated with a |leer collar
and the exterior portions of luer tip 22 (54), the protective sealing
barrier makes contact only with the termnal ends of the collar and 15 the
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It wll be appreciated and understood by those skilled in the art that
.further and additional revisions to the invention nay be devi sed 'éﬂﬁﬁbn30
departing fromthe spirit and scope of the appended clains, the i [

not being limted to the specific enbodi nents shown. 1 0JUl 2002 15
VI. Cains 1. A syringe having a protective sealing barrier, conprising: a
barrel having a proximal and distal ends and defining therein a 5
conpartnment for retaining a quantity of medicanment; a luer tip in fluid
conmmuni cation with the conpartnment of the barrel, the luer tip extending
fromthe distal end of the barrel and having a term nal end; a collar
circunferentially fornmed about the | uer t|p the collar having 10 a

term nal end substantially coplanar with 1Qhe terminal end of the Iuer tip;
and a sealing nenbrane renovably secured in substantially conplete surface
contact with the term nal ends of the luer tip and the collar. 15 2. The

syringe of O hffidur W\%rﬁqaﬂetélﬁ)s?érﬂ o' S YfolBFEsLob Lokt it SBHAIRGHT 0, €0

saf eguard the ste he "syri % syrin
the protective&ndetdt of lb%l’rfrllpe?54 s AsoReredn coafigyred, Itéakmtﬁ HPtrYsion | 163 20 4

Thef syri nge OftaI@saé %&Ilk\é’@fa%b” sute tﬁb’tQhéQéhtVIﬂ(eSﬁ@tmﬂﬂarbééés fbt téntact
con |gure as

b
of Caim 3, fl??qq{@ (%HPQ? rﬂfﬁﬁer {'E]J?ét 0@582@5]%&%?%]5& }{oﬁ 1 nge
conpastnent. Gefefirg &yFiguge 70fit \mllabmpprémmteud:y thenskilled agisanothah ifigoy of
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said luer collar
pi ercing el em@rﬁgated by gmplyj drapimgomembrane 260 between termmal end 256 of

the luer tip and terminal end 252 of the collar and affixing the membrane
thereto. If also desired, the tent-like protrusion may also be configured to

10 make surface contact with exterior portions of the luer tip. The
characteristics of the membrane accordance with this embodiment, such
as the ability to configure the membrane for various sterilization
procedures, have been previously explained.

Figure 8 depicts an embodiment 360 of a protective sealing barrier

15 in accordance with the present invention, employing a multi-layer
configuration. As before, the syringe includes a fluid structure 350 which
features a luer tip 354 and a collar 351. Preferably, the terminal ends
356, 352 of the respective luer tip and collar are substantially co-planar.
Protective sealing barrier 360 is comprised of a multi-layer configuration,

20 including a bottom-layer 370 which, as depicted, is directly in entire
surface contact with the terminal ends 356, 352 of the luer tip and collar,
respectively, and an upper-layer 380 attached to bottom layer 370. A
pull-tab 385 is provided to upper-layer 380. If desired, bottom layer 370
need only cover terminal end 356 of the luer tip, with upper layer 380

25 serving to cover terminal end 352 of the collar.

When it is desired to use the syringe, upper layer 380 is removable
by an end-user to expose bottom layer 370. In a preferred form, bottom-
layer 370 is employed for sterility maintenance, i.e., bottom layer 370 is
configured as a sterility barrier about luer tip 354 and barrel 351. Upper

30 layer 380 need not be sterility-maintaining, and in fact, outer surface 381
of the upper layer need not be sterile. A user need not remove the
bottom-layer 370 from the syringe in order to use the syringe. Simply, a



16 8. The syringe of Claim1, wherein said sealing nenbrane conprises a

pl anar portion and a pull tab portion, said planar portion configurgq%f F 9007
substantially conplete surface contact with the termnal ends of th ﬂ

tip and the collar, the pull tab portion attached to the 5 planar portion
and di nensioned to allow a user to pull the planar portion fromthe

termnal ends. 9. The syringe of Caim8, wherein said pull portionis
renovably attached to a section of the syringe. 10 10. The syringe of Caim
1, wherein said sealing nmenbrane is fornmed of a material suitable for
irradiation sterilization. 11. The syringe of Claim1, wherein said sealing
menbrane is 15 forned of a nmaterial suitable for gas sterilization. 12. The
syringe of Claim1l, wherein said sealﬂﬁg menbrane is formed of a nateri al
suitable for heat sterilization. 20 13. The syringe of Claim1, wherein
sai d sealing nenbrane conprises a heat-sensitive adhesive to secure the

seal i ng n”ereﬁg{)e?f}%} P.ér?é b\%ﬁbm Eﬁbr @?gsat%fﬁifﬁ%l bRA'24d B g{g—:dluhpﬁ Godrar -
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of the | uerWith thgnayrmge ?not shown , pressu e-se sn ve bursE pom 3'35 \ml

10 open perrmttlng fluid to flow through terminal end 356 of luer tip 354.

It will be appreciated that by the construction of Figure 8, bottom
layer 370 can provide a sterility-barrier, while upper layer 380 can be
configured as a leak-proof barrier.

It will be appreciated by the skilled artisan that in lieu of effecting

15 removal of the membrane from the syringe in order to gain access the luer
tip, the foregoing protective sealing barriers described in Figures 2-7 can
be pierced in the area of the luer tip, as described for Figure 8 herein.
Alternately, the foregoing protective sealing barriers described in Figures
2-7 may incorporate the pressure-sensitive burst-point features described

20 for Figure 8 herein so as to gain access to the luer tip.

It will be realized by the skilled artisan that the configuration of the
protective sealing barrier presented herein provides many benefits over
conventional products in the prior art, such as luer lock tip cap 24. For
example, the membrane can be formed from materials suitable to facilitate

25 the processing of syringe 30 in accordance with the material selected for
the syringe, a pharmaceutical company's processing of syringe 30
(particularly giving consideration to medicament 44 intended to be held
therein), or the like. They can also be selected in accordance with the
function-sterility maintenance or leakage maintenance, or both--required

30 of the protective sealing barrier.

For instance, where it is desirable that the protective sealing
barrier in accordance with the present invention act as a sterility barrier,
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{h faleYiaf bt ir¥hedhembrane possess hydrophobic properties,
in order that fluid may not pass from luer tip 54. As before, various
composite or plastic films, metallic foils, treated or coated papers, or
TYVEK materials can be employed for this purpose. Where the syringe is
of the prefillable type, it is not necessary that the protective sealing
barrier also possess sterility maintenance characteristics in and of itself;
because syringe 30 may be maintained sterile, for example, by external
packaging, such as blister packaging, formed around syringe 30.
Nonetheless, where the syringe is of the pre-fillable type, in order to avoid
the necessity for external sterility barriers, such as blister packaging, it is
preferable that the protective sealing barrier be formed of a material
possessing sterility maintenance characteristics as well as leakage-
maintenance characteristics, i.e., the material should be able to block
against bacteriological, particulate or other contaminants, while still
possessing hydrophobic properties. For instance, various composite or
plastic films, metallic foils, treated or coated papers, or TYVEK materials
can be employed for this purpose.

Where it is desirable to process syringe 30 by an irradiation
process or a heat sterilization process, the membrane can be selected
from a material which exhibits good heat resistance or which otherwise is
able to withstand heat and pressure changes generated during the
sterilization procedure. For instance, various composite or plastic films,
metallic foils, or TYVEK materials are suitable for this purpose. If it is
desired to sterilize syringe 30 by various gas sterilization techniques,
such as ethylene oxide gas sterilization techniques, the skilled artisan will
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instance, a TYVEK material can be employed.
It will understood that the membrane realized in the foregoing
5 manners need not be formed from a single material. For instance, a
combination of materials combined into a single formulation, or a
combination of materials arranged or otherwise constructed to achieve
the desired properties is also possible. For instance, the membrane can
be constructed in a layer configuration from differing materials so as to
10 achieve the desired properties.
Unlike the prior art luer tip cap 24, which engages internal portions
of the fluid path structure, such as at threads 18 (53) associated with a
luer collar and the exterior portions of luer tip 22 (54), the protective
sealing barrier makes contact only with the terminal ends of the collar and
15 the luer tip. Accordingly, the protective sealing barrier avoids the
difficulties associated with luer lock tip caps while providing good fluid
sealing properties and maintaining the sterility of the syringe.
Unlike conventional luer lock tip caps 24, which are formed from
rigid materials such as thermoplastics, the protective sealing barrier is
20 relatively flexible, allowing it to be easily conformed to the dimensions,
shapes or tolerances associated with terminal ends 52, 54 of the male
luer tip and female luer collar. Thus, the protective sealing barrier of the
present invention eliminates to a large degree many of the problems with
plastic tolerances or plastic creep which might be associated with plastic
25 parts. Coupled with the co-planar configuration of the luer tip with the
luer collar, which allows substantially complete surface contact between
the membrane and the terminal ends of the collar and luer tip, the
protective sealing barrier of the present invention permits good
safeguarding of the sterility of the fluid path and medicament, or both.
30 Additionally, the protective sealing barrier provides a convenient
flat surface enabling a pharmaceutical manufacturer to print pertinent
information concerning medicament 44 held within the syringe. The
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protective sealing barrier can be stocked in a variety of standard sizes
accommodating a wide range of sizes of prefillable syringes Because the
protective sealing barrier is relatively flat, the space required for
packaging the entire prefillable syringe is reduced, requiring less
5 inventory space and, generally, permitting more prefillable syringes to be
packaged in a container of a given size. It also reduces the quantity of
waste which must be discarded after the syringe is used.
Also, the protective sealing barrier provides good tamper indication
for syringe 30. For example, where a conventional luer lock tip cap 24 is
10 used, absent external means for tamper evidence, it would be difficult for
an end user to determine if syringe 30 had been tampered with, because
a tamperer would simply have to re-screw the tip cap back into the
syringe. The protective sealing barrier of the present invention provides
good indication of tamper evidence without the need to employ external
15 means for tamper evidence; if an end user were to detect any detachment
of the peelable membrane from one (or both) of terminal ends 52, 54 of
the collar or luer tip, the end user would have visual means of determining
whether the sterility of the syringe had been compromised.
Other permutations of the protective sealing barrier in accordance
20 with the present invention are also possible. For instance, rigid discs can
be applied, or co-injected with, the terminal ends of the luer tip and coliar,
in lieu of a membrane. The rigid discs could cover only the terminal end
of the luer tip, if desired, so long as external packaging or other means for
providing the sterility of internal portions of the collar are provided. The
25 disc would serve to maintain the sterility of the medicament held within
the syringe and provide a fluid barrier at the same time, in the manner
previously described.
it will be appreciated and understood by those skilled in the art that
further and additional revisions to the invention may be devised without
30 departing from the spirit and scope of the appended claims, the invention
not being limited to the specific embodiments shown.
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1. A syringe having a protective sealing barrier, comprising:
a barrel having a proximal and distal ends and defining therein a
5 compartment for retaining a quantity of medicament;

a luer tip in fluid communication with the compartment of the barrel,
the luer tip extending from the distal end of the barrel and having a
terminal end;

a collar circumferentially formed about the luer tip, the collar having

10 a terminal end substantially coplanar with the terminal end of the luer tip;

and

a sealing membrane removably secured in substantially complete
surface contact with the terminal ends of the luer tip and the collar.

15 2. The syringe of Claim 1, wherein the protective sealing
barrier is configured to safeguard the sterility of the syringe.

3. The syringe of Claim 1, wherein the protectivé sealing
barrier is configured as a leak-proof barrier.
20
4, The syringe of Claim 1, wherein the protective sealing
barrier is configured as a leak-proof, sterility maintenance barrier.
5. The syringe of Claim 3, further containing a quantity of
25 medicament in said compartment.
6. The syringe of Claim 4, further containing a quantity of
medicament in said compartment.
30 7. The syringe of Claim 1, wherein said luer collar includes one

or more threads for engaging the hub of a piercing element.
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8. The syringe of Claim 1, wherein said sealing membrane
comprises a planar portion and a pull tab portion, said planar portion
configured for substantially complete surface contact with the terminal
ends of the luer tip and the collar, the pull tab portion attached to the
5 planar portion and dimensioned to allow a user to pull the planar portion

from the terminal ends.

9. The syringe of Claim 8, wherein said pull portion is
removably attached to a section of the syringe.
10
10.  The syringe of Claim 1, wherein said sealing membrane is
formed of a material suitable for irradiation sterilization.
11.  The syringe of Claim 1, wherein said sealing membrane is
15 formed of a material suitable for gas sterilization.
12.  The syringe of Claim 1, wherein said sealing membrane is
formed of a material suitable for heat sterilization.
20 13. The syringe of Claim 1, wherein said sealing membrane

comprises a heat-sensitive adhesive to secure the sealing membrane to
the terminal ends of the luer tip and the collar.

14. The syringe of Claim 1, wherein said sealing membrane
25 comprises a pressure-sensitive adhesive to secure the sealing membrane
to the terminal ends of the luer tip and the collar.

15.  The syringe of Claim 1, wherein the syringe is formed of a
material selected from the group comprising glass and plastics.
30
16. A syringe having a protective sealing barrier, comprising:
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a barrel having a proximal and distal ends and defining therein a
compartment for retaining a quantity of medicament;

a luer tip in fluid communication with the compartment of the barrel,
the luer tip extending from the distal end of the barrel and having a

5 terminal end;

a collar circumferentially formed about the luer tip, the collar having
a terminal end substantially coplanar with the terminal end of the luer tip;
and

a sealing membrane disposed over the terminal ends of the luer tip

10 and the collar, the sealing membrane having a first layer in substantially

complete surface contact with the luer tip and the collar, a burst point
defined in the first layer in the region of the luer tip.

17. The protective sealing barrier of Claim 16, wherein the
15 sealing membrane further comprises a second layer disposed on said first
layer.

18.  The protective sealing barrier of Claim 16, whereiﬁ said first
layer is configured as a sterility barrier.

20
19.  The protective sealing barrier of Claim 17, wherein said first
layer is configured as a sterility barrier.
20. The protective sealing barrier of Claim 16, wherein said first
25 layer is configured as a leak-proof barrier.
21. The protective sealing barrier of Claim 17, wherein said
second layer is configured as a leak-proof barrier.
30 22. A luer lock syringe having a protective sealing barrier,

comprising:
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the luer tip extending from the distal end of the barrel and having a
5 terminal end;
a luer collar circumferentially formed about the luer tip, the collar
having a terminal end protruding beyond the terminal end of the luer tip;
and
a sealing membrane disposed over the terminal ends of the luer tip
10 and the collar in substantially complete surface contact with the terminal
ends of the luer tip and the luer collar.



