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_ _ Des c PROTIEST IGFE t¢AP FTORHYRQDERMI G yRYRENCHri or art hypoderm c
syringe includes a cylindrical barrel having an open proxi nal
1. Field of the Invention. The present

invention relates to a protective cap for a
hypodermic syringe, and more particularly to a
protective cap that easily can be urged into or out
of sealing engagement with a passageway at an end
of a syringe barrel.

2. Description of the Prior Art. A typical
prior art hypodermic syringe includes a cylindrical
barrel having an open proximal end, a distal end
and a fluid—recéiving chamber therebetween. The
distal end of the syringe barrel includes a
passageway extending therethrough and communicating
with the chamber. A plunger is slidably disposed
in the chamber and is in fluid-tight engagement
with the walls of the syringe barrel. Movement of
the plunger toward the distal end of the syringe
barrel urges fluid in the chamber through the
passageway at the distal end of the syringe
barrel. Conversely, movement of the plunger away
from the distal end of the syringe barrel draws
fluid through the passageway and into the chamber.

The construction of the distal end of the
prior art hypodermic syringe may vary consider-

ably. For example, some prior art hypodermic
syringes are adapted to receive a sharp metallic
needle cannula which can be injected into a patient
or into a tube. The syringe containing fluids may
be stored and transported without the needle
cannula to minimize storage space and eliminate the
chance of an accidental needle stick while allowing
the user to choose the appropriate needle size at
the time of use.
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and "a fluid-receiving chanber therebetween. The distal end of the
syringe barrel includes a passageway extendi ng tghersetihrough and

comuni cating with the chanber. A plunger is slidably disposed in the
chanber  and is in fluid-tight engagenent with the walls of the syringe
barrel. Mvenent of the plunger toward the distal end of the syringe barrel
urges fluid in the chanber through_the passageway at the distal end of the
syringe barrel. Conversely, novenent of the plunger away fromthe dista
end of the syringe barrel draws

Other prior art hypodermic syringes include a
cannula with a blunt tip that substantially pre-
vents accidental puncture wounds. The blunt tip
may be a unitary part of the syringe barrel or may
define a short thermoplastic tubular member that is
threadedly and/or frictionally engageable to the
distal end of the syringe barrel.

Prior art hypodermic syringes may have a fluid
placed in tpe chamber of the syringe barrel at a
pharmacy in a health care facility. The filled
hypodermic syringe barrel may then be transported
from the pharmacy to an appropriate location in the
health care facility where a health care employee
will inject the £fluid. The distal end of the
hypodermic syringe preferably should be sealed to
avoid contamination and to prevent leakage between
the pharmacy and the patient.

Some prior art hypodermic syringes may also be
used to draw a fluid from the patient or from a
tube communicating with the patient for subsequent
laboratory analysis. Once again, the distal end of
the syringe must be sealed during transportation
from the patient to the 1laboratory to prevent ™
leakage and to avoid contamination.

In still other instances, a syringe without a
sharp needle may be wused to flush 1lines on
laboratory equipment through luer slip and 1locking
luer fittings which engage the distal tip of the
syringe barrel or to deliver medication or other
fluid by piercing a pre-slit septum in an intra-
venous access line. For = example, a prior art
hypodermié syringe may be used to clean a line of a
kidney dialysis machine by drawing blood and saline
from a tube of the dialysis machine. Although the
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fluisd through the passageway and into the chanber. The construction of the
distal end of the prior art hypoderm c syringe maypvggy7consider- ably.

Fer exanple, some prior art hypoderm c syringes are adapted to receive
a sharp netallic needl e cannula which can be injected into a patient or
intdo a tube. The syringe containing fluids nmay be stored and transported
wi thout the needle cannula to mnigze storage space and elimnate the
chance of an accidental needle stick while allow ng the user to choose the
appropriate needl e size at

fluid withdrawn in this manner does not require
reuse or analysis, it 1is necessary to prevent the
fluid from 1leaking into contact with nearby
equipment or personnel. Hence, it is desirable to
seal the distal end of the prior art hypodermic
syringe that is used to flush or clean 1lines of
medical equipment.

Still other prior art hypodermic syringes may
be used to administer anesthesia intermittently
through a stopcock of an intravenous line. Once
again, it is important to seal the distal end of
the prior art syringe between the intermittent
administrations of the anesthesia.

Prior art hypodermic syringes have included
separate caps that can be releasably engaged to the
distal end of the syringe barrel for sealing the
passageway to the chamber of the barrel. A
separate cap can easily become lost and creates
inventory control problems. Additionally, a
separate cap requires the health care worker to use
both hands to mount the cap onto the hypodermic
syringe barrel or to remove the cap therefrom. The
realities of a hectic health care facility often =~
prevent health care workers from having two free
hands to separate the cap from the syringe barrel
and to place the separated cap at a 1location for
convenient subsequent  access. Similarly, the
health care worker often will not have two hands
available for retrieving a separate cap and
remounting the cap to the distal end of the
hypodermic syringe. Rather than fumbling with a
separate cap, a worker may be compelled to leave
the syringe unprotected. Also, loose  caps
represent a separate item that must be accounted
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theti me of use. -2- O her prior art hypoderm c syringes include a
cannulfa with a blunt tip that substantially pre- veaks77acci dental puncture
weunds. The blunt tip may be a unitary part of the syringe barrel or nmay
define'a short thernoplastic tubular nmenber that is threadedly and/or
frictionally engageable to the :

-4 -

for in certain procedures where loose elements may
constitute a health hazard. Hence, despite the
desirability of employing a protective cap, many
prior art  hypodermic syringes may  not be
protectively sealed. T

The prior art has included flexible straps to
join a protective cap to a component intended for
use with a hypodermic syringe. A flexible strap
may prevent the cap from becoming lost. However, a
flexible strap still requires two—handed manipula-
tion to engage or disengage the cap from the
structure to which the <cap 1is connectable.
Examples of caps connected by flexible straps are
shown in U.S. Patent No. 4,883,483 to Lindmayer and
U.S. Patent No. 4,944,736 to Holtz. Both of these
prior patents show adapters mountable to bottles
which can be ©placed in communication with
hypodermic syringes. |

Neither of these patents, however, show caps
mountable to the hypodermic syringe itself.

SUMMARY OF THE INVENTION

The subject invention 1is directed to a
protective cap for a hypodermic syringe. The
protective cap of the subject invention includes a
cover hingedly disposed in proximity to an end of a
syringe barrel. The cover of the protective cap
may be hingedly rotatable about an axis extending
substantially perpendicular to the longitudinal
axis of the syringe barrel.

The protective cap preferably is constructed
to enable easy manipulation of the cover and the
hypodermic syringe with one hand. In particular,
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end of the syringe barrel.

fluid placed in the chanber of the syringe barrel Bt2a7pharmacy in a
health care facility. The filled hypoderm c syringe barrel may then
transported fromthe pharmacy to an appropriate location in the health care
facility where a health care enployee will inject the fluid. The
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avoi d contam nation and to prevent

end

patient.
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t he hypoderm c sytgnge preferably should be sealed to

the protective cap may be constructed to enable a

user to flip the cover from a fully closed position

to a fully opened position with one finger, or to

move the cover from a fully opened position to a

fully closed position with one finger. Thus, a
health care worker who may be holding a patient or

medical instrument with one hand can, for example

in a needleless application, use the other hand to

remove the protective cap, administer a partial
dose of medicine, and then conveniently urge the
cover of the protective cap into a position for

positively sealing the passageway through the

distal end of the syringe barrel.
The protective cap may be unitarily formed
with the syringe barrel. Alternatively, the cover

and the hinge may be unitarily molded to a collar

frictionally mechanically or adhesively engageable

on the tip of the syringe barrel. The mode of

engagement of the collar to the syringe barrel can

be permanent or removable.

The cover of the protective cap may include a

inner

portions of the hypodermic syringe barrel defining

sealing face for positive engagement with

the passageway. For example, the protective cap
may include a projection dimensioned for sealing

engagement in the passageway. Additionally, or
alternatively, the inner face of the protective cap
may be configured and dimensioned to telescope over

the tip of the syringe barrel. External regions of
the protective cap may be provided with access tabs
to facilitate engagement by a thumb or forefinger:

for

selectively £flipping the cover of the

protective cap into a position where the passageway

is conveniently and completely accessible.

-

Prior art hypoderm c syringes nmay have a

be

| eakage between the pharnacy and the
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Somé prior art hypoderm c syringes may al so be used to draw a fluid from
the patient or froma tube conmunicating with the pabisenat for subsequent
| aborat ory anal ysis. Once again, the distal end of the syringe nmust be.
seal ed-during transportation fromthe patient to the |aboratory to prevent
| eakage and to avoid contamnation. In still other instances, a syringe

w t hout a sharp needle may be used_
through luer slip and | ocking | uer
t he

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a side -elevational view of a
hypodermic syringe with the protective cap of the
subject invention; T

Fig. 2 is an ‘enlarged cross—sectional view
taken along line 2-2 in Fig. 1;

Fig. 3 is a cross-sectional view similar to
Fig. 2 but showing the protective cap in an open
condition;

Fig. 4 1is a top plan view of a unitarily
formed collar and protective cap for mounting on a
hypodermic syringe;

Fig. 5 is a cross-sectional view taken along
line 5-5 in Fig. 4; and

Fig. 6 is a cross-sectional view similar to
Fig. 3, but showing an alternate protective cap.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A hypodermic syringe in accordance with the
subject invention is identified generally by the
numeral 10 in Figs. 1-3. The hypodermic syringe
includes a generally cylindrical barrel 12 having
an open proximal end 14, a distal end 16 and a
fluid-receiving chamber 18 extending therebetween.
A stopper 20 is slidably diséosed in fluid-tight
engagement inside the barrel. A plunger rod 22
extends rigidly from stopper 20 and projects beyond
the open proximal end of the syringe barrel.

The distal end of syringe barrel 12 includes a
tip 24 having a passageway 26 extending axially
therethrough and communicating with the chamber of
syringe barrel 12. A generally cylindrical sleeve

o flush lines on | aboratory equi pnent
ittings which engage the distal

tip of
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syri‘'nge barrel or to deliver medication or other fluid by piercing a
pre-slit septumin an intra- venous access |ine.p-2Bor exanple, a
prior art hypodermi c syringe may be used to clean a |ine of a kidney

di al ysis machi ne by drawi ng bl ood and saline froma tube of the dialysis
machi ne. Al t hough the -3- fluid wthdrawn in this manner does not
require 3

28 is positioned at distal end 16 of syringe barrel
12 in concentric spaced relationship to syringe tip
24, such an annular space 30 exists between syringe
tip 24 and sleeve 28. Cylindrical sleeve 28 is
provided with an arrayﬁnof internal threads (not
shown) for receiving the hub of a blunt cannula or
a needle cannula.

To prevent 1leakage of fluid from chamber 18
and/or to prevent contamination of fluid in chamber
18 from the environment, the distal end of syringe
barrel 12 1is provided with a protective cap
identified generally by the numeral 32 in Figs.
1-5. As shown most «clearly in Figs. 2-5,
protective cap 32 includes a generally cylindrical
collar 34 and a cover 36 unitarily connected to
collar 34 by a hinge 38. Collar 34 has opposed
proximal and distal ends 42 and 42 respectively and
a generally cylindrical inner surface 44 extending
therebetween, The cylindrical inner surface of
collar 34 defines an inside diameter "a" which is
substantially equal to or slightly less than the
outside diameter of sleeve 28 on the distal end of
syringe barrel 12. Inner cylindrical surface 44 is™
flared slightly outwardly adjacent the proximal end
of collar 34 to facilitate alignment and subsequent
mounting of collar 34 over sleeve 28 at the distal
end of syrihge barrel 12.

The inner surface of collar 34 is further
characterized by at 1least one end preferably a
plurality of locking barbs 46 projecting generally
radially inwardly adjacent 'the outwardly €£flared
portion at the proximal end of the collar. The
projection of the barbs. from inner surface 44
increases at greater distances from proximal end 40
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reuse or analysis, it is necessary to prevent the fluid from
into contact wth nearby equi pnent or personnelp-2%®nce, it
desirable to seal the distal end of the prior art hypoderm c syringe that
is used to flush or clean Iines of nedical equipnment. Still other prior

hypoderm c syringes nmay be used to adm nister anesthesia intermttently

| eaki ng

S

art

t hrough a stopcock of an intravengus I|ine. Once again, it is inportant

to seal

t he di stal

of the collar. With this configuration, barbs 46
will bite into the outer cylindrical surface of
sleeve 28 as the proximal end of collar 34 is
telescoped in a proximal direction over the outer
cylindrical surface of “sleeve 28 on the syringe
barrel. This configuration of barbs 46 will
substantially prevent movement of collar 34 in a
distal direction.

Hinge 38 1is configured to urge cover 36 into
either a fully closed rotational orientation, as
shown in Figs. 1 and 2 or a fully opened rotational
orientation as depicted in  Figs.3-5. More
particularly, as shown most clearly in Fig. 4,
hinge 38 includes a center hinge 48 disposed
intermediate biasing hinges 50 and 52 respective-
ly. As shown most clearly in Figs. 3 and 5, center
hinge 48 is configured to rotate about an axis that
is substantially perpendicular to the axis of the
syringe barrel and offset from the rotational axes
of biasing hinges 50 and 52. In operation, biasing
hinges 50 and 52 will be stretched or biased at
rotational orientations between the fully closed
condition shown in Figs., 1 and 2 and the fully
opened condition shown in Figs. 3-5. This biasing
of hinges 50 and 52 combined with the inherent
resiliency of the thermoplastic material from which
protective cap 32 is molded causes the biasing
hinges 50 and 52 to urge cover 36 toward either the
fully opened position or the fully closed posi-
tion. As a result, the cover 36 effectively can be
snapped into an opened position or into a closed
position by a health care employee using only one
hand.

end of the prior art syringe between the intermttent
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adm’ni strations of the anesthesia. Prior art hypoderm c syringes have

i ncl uded separate caps that can be rel easably engagedstrg t he di stal end of
the syringe barrel for sealing the passageway to the chanber of the
barrel . A separate cap can easily becone |ost and creates inventory
control probl ens. Addi tionally, a separate cap requires the health
care worker to use both hands to nognt the cap onto the hypoderm c syringe
barrel or to renove the cap therefrom The realities of a hectic health
care facility often

In this embodiment it is preferred that collar
34, hinge 38 and cover 36 are formed in a unitary
or integral structure of the same material, such as
by injection molding into a unitary structure of
thermoplastic material such as polypropylene.

Cover 36 of the protective cap includes a
center projection or pin 54 disposed and dimen-
sioned to telescope into passageway 26 formed in
the distal end of syringe barrel 12. Cover 36
further includes an outer projection 56 disposed
and dimensioned to telescope over tip 24 at the
distal end of syringe barrel 12. The outer
projection in this embodiment is of incomplete
cylindrical shape and is concentric with inner
projection 54. More particularly, <c¢ylindrical
projection 56 is discontinuous in regions aligned
with center hinge 48. This discontinuity enables
the cover to hingedly rotate relative to collar 34
and to snap directly into a sealed engagement with
the tip of syringe barrel 12.

Cover 36 further includes an outer collar
portion 58 dimensioned and configured to register
with collar 34 in the fully closed condition of —
cover 36 as depicted in Figs. 1 and 2. Thus, cover
36 provides for multiplied sealing over the distal
end of syringe barrel 12, including the telescoping
of center projection 54 into passageway 26, the
telescoping outer projection 56 over tip 24 and the
registration of collar portion 36 of the cap with
the distal end of collar 34. It is preferred that
the center projection or pin 54 be recessed with
respect to outer projection 56 to help prevent
accidental contamination of the pin and therefore
to help prevent contamination of passageway 26.
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prevent health care workers fromhaving two free hands to separate the cap
fromthe syringe barrel and to place the separatedpcgagsat a | ocation for
conveni ent subsequent access. Simlarly, t he heal th care worker
often-will not have two hands available for retrieving a separate cap
and renounting the cap to the distal end of the hypoderm c syringe.

Rather than funmbling with a separgpe cap, a worker may be conpelled to

| eave t he syringe unpr ot ect ed. Al so, | oose caps represent a
separate itemthat nust be accounted

As illustrated most clearly in Figs. 1 and 4,
cover 36 of the protective cap is provided with a
pair of tabs 60 and 62 which project outwardly from
the collar of cover 36. The tabs are dimensioned
to facilitate contact with the thumb or forefinger
of the health care employee working with hypodermic
syringe 10 to facilitate one-handed opening.

An alternate syringe is identified generally
by the numeral 110 Fig. 6. The syringe 110
includes a syringe barrel 112 similar to syringe
barrel 12 described and illustrated above. Syringe
barrel 112 1is characterized by a distal end 116
having a tip 124 with a passageway 126 extending
therethrough. A c¢ylindrical sleeve 128 surrounds
tip 124 in concentric spaced relationship. A
protective cap identified generally by the numeral
132, is connected to sleeve 128 of syringe barrel
112. The protective cap 1includes a hinge 138
joined to sleeve 128,and a cover 136 joined to the
hinge. Hinge 138 and cover 136 illustrated in Fiq.
6 are substantially the same as hinge 38 and cover
36 described and illustrated above. The cover and
the hinge are preferably integrally or un1tar11y='
formed with the syringe barrel.

Syringe 110 differs from the syringe con-
sidered in the previous embodiment in that hinge
138 is connected directly to syringe barrel 112 and
not to a collar. Thus, it 1is unnecessary to
provide a separate cap as in Figs. 4 and 5 for
mounting over the distal end of a syringe barrel.
In all other respects, however, the protective cap
132 functions similar to protective cap 32 illus-
trated in Figs. 1-5. In particular, protective cap
132 provides efficient one-handed covering and
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-4-"for in certain procedures where | oose elenents may constitute a health
hazar d. Hence, despite the desirability of enpboysg a protective cap,
many prior art hypoder m ¢ syringes may not be protectively

seal ed. The prior art has included flexible straps to join a protective cap

to a conponent intended for
-11-

one-handed opening of the distal end of syringe
barrel 112 by a health care worker.

S
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use 'wi th a hypoderm c syringe.

A flexible strap may prevent the cap from

becomi ng | ost. However, a flexible strap still requires two-handed

mani pul a- tion to engage or di sengage the cap frome4es®structure to which
is connectable. Exanples of caps connected by flexible straps
are shown in U S. Patent No. 4,883,483 to Lindmayer and U.S. Patent No.

the cap

4,944,736 to Holtz.

Syringes.

WHAT IS CLAIMED IS:

1. A protective cap for a hypodermic syringe
barrel, said syringe barrel having a distal end, a
chamber wall adjacent the distal and defining a
cylindrical fluid-receiving chamber and a 1longi-
tudinal axis, said distal end of said syringe
barrel having a fluid passageway extending there-—
through and communicating with said chamber, said
protective cap comprising:-

a generally tubular collar having opposed
proximal and distal ends and an inner surface
extending therebetween, said inner surface being
dimensioned and configqured for fixed retention on
said distal end of said syringe barrel;

a hinge extending from said collar; and

a cover joined to said hinge for rotation
about an axis substantially perpendicular to said
longitudinal axis of said syringe barrel between an
open position where said cover is spaced from said
syringe barrel and a closed position where said
cover protectively covers said distal end of said
syringe barrel.

2. The protective cap of Claim 1 wherein
said collar, said hinge, and said cap are formed in
a unitary structure of the same material.

3. The protective cap of Claim 1, wherein
said cover includes an inner face having at 1least
one projection for sealing engagement with said
distal end of said syringe barrel.

4 .The protective cap of Claim 3, wherein said
projection comprises an elongate center projection
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Nei t her of these patents, however, show caps nountable to the hypodermc
syringe itself. SUMMARY OF THE | NVENTI ON The subj ect I nvention is
directed -to a protective cap for a hypodermB-23¥Tinge. The
protective cap of the subject invention includes. a caver.._hingedly disposed
in proximty to an end of a syringe barrel. The cover of the protective

cap ey, be, hingedly rotatabl ¢ about an wxis ox SURNAIEINANIIN

sealingly engageable in said passageway at said
distal end of said syringe barrel.

5. The protective cap of Claim 4, wherein
said cover further comprises an outer projection
for sealing engagement around at least a portion of
said distal end of said syringe barrel.

6. The protective cap of Claim 5, wherein
said outer projection is generally concentrically
disposed around said center projection of said
cover, said outer projection being discontinuous on
portions aligned with said hinge to facilitate
hinged rotation of said cover between said open and
said closed positions.

7. The protective cap of Claim 1, wherein
said distal end of said syringe barrel is generally
cylindrical, and wherein said inner surface of said
collar of said protective cap is generally cylin-
drical and dimensioned for force fit engagement
over said cylindrical distal end of said syringe .
barrel.

8. The protective cap of Claim 7, wherein
said inner surface of said collar comprises at
least one inwardly directed engagement barb for
engaging said distal end of said syringe barrel and
preventing removal of said collar therefrom.

9. The protective cap of Claim 1, wherein
said hinge of said protective cap includes biasing
means for urging said cover into either of said
open and said closed pos1t10ns relatlve to said

collar. T
This Sheet Has Been Re laced

AT




The 'protective cap preferably is constructed to enabl e easy mani pul ati on of
the cover and the hypoderm c syringe with one hand. In particular, -5-
the protective cap may be constructed to enable a usepste flip the cover
froma fully closed position to a fully opened position with one finger, or
to nove the cover froma fully opened position to a

e O R

10. The protective cap of Claim 1, wherein
said cover includes at least one actuating tab
extending outwardly therefrom for facilitating
hinged rotation of said cover relative to said
collar.

Tbls —
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fully closed position with one finger. Thus, a health care worker who
may be holding a patient or nmedical instrument w tgpfeyhand can, for
exanple in a needl el ess application, use the other hand to renove the
protective cap, adm nister a partial dose of nedicine, and then
conveniently urge the cover of the protective cap into a position for
positively sealing the passageway through the distal end of the
syringe barrel. The protective cap may be unitarily formed with the syringe
barrel. Alternatively, the cover

PROTECTIVE CAP FOR HYPODERMIC SYRINGE

ABSTRACT OF THE DISCLOSURE

A protective cap is provided for a hypodermic
syringe. The protective cap is hingedly connected
to the distal end of the hypodermic syringe for
rotation relative thereto. In a first rotational
orientation the protective cap sealingly engages a
passageway ektending through the distal end of the
hypodermic  syringe. In a second rotational
orientation the protective cap enables complete
access to the passageway extending through the
distal end of the hypodermic syringe and into the
chamber. The protective cap can be separately
mounted to the hypodermic syringe or unitarily
formed therewith. Preferably, the protective cap
is-configured to enable easy one-handed and opening
and closure by a health care worker.

58608
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and ‘the hinge may be unitarily nolded to a collar frictionally nmechanically
or adhesively engageable on the tip of the syringe barrel. The node of
engagenent of the collar to the syringe barrel can be permanent or
removabl e. The cover of the protective cap may include a inner sealing face
for positive engagenent with portions of the hypoderm c syringe barrel
defining the passag : For exanple, the protective cap may include a
proj ection di mension eal i ng engagenent in the passageway.
Additionally, or '
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alternatively, the inner face of the protective cap may be configured and
di nmensi oned to tel escope over the tip of the syringe barrel. External
regions of the protective cap may be provided with access tabs to
facilitate engagenent by a thunb or forefinger for selectively flipping
t he cover of the protective cap into a position where the passageway
I's conveniently and conpletely accessi bl e.
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-6- ‘BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a side elevational
view of a hypodermc syringe with the protective cap of the subject
invention; Fig. 2 is an enlarged cross-sectional view taken along line 2-2
in Fig. 1; Fig. 3 is a cross-sectional viewsimlar to Fig. 2 but show ng

the protective cap in an open condition; Fig. 4 is a top plan view of a
unitarily
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forfed collar and protective cap for nounting on a hypoderm c syringe; Fig.
5is a cross-sectional viewtaken along line 5-5in Fig. 4, and Fig. 6 is a
cross-sectional viewsimlar to Fig. 3, but showing an alternate protective
cap. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT A hypodermi ¢ syringe
I n accordance with the subject invention is identified generally by the
nunmeral 10 in Fi 1-3. The hypoderm c syringe includes a genegnlly

i gs.

cylindri cal barréﬂ 2- havi ng gg <
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A
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an 6pen proximal end 14, a distal end 16 and a fluid-receiving chanber 18
ext endi ng t herebetween. A stopper 20 is slidably disposed in fluid-tight
emgagenent inside the barrel. A plunger rod 22 extends rigidly from
st opper 20 and projects beyond the open proximal end of the syringe barrel.
The distal end of syringe barrel 12 includes a tip 24 having a passageway
26 extending axially therethrough and conmunicating with the chanber of

syringe barrel 12. A generally cylindrical sleeve———_
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PROTECTIVE CAP FOR HYPODERMIC SYKRTNGE

1. Field of the Invention. The present

invention relates to a ©protective cap for a
hypodermic syringe, and more particularly to a
protective cap that e'asily can be urged into or out
of sealing engagement with a passageway at an end
of a syringe barrel. o

2. Description of the Prior Art. A typical

prior art hypodermic syringe includes a cylindrical
barrel having an open proximal end, a distal end
and a fluid-receiving chamber therebetween. The
distal end of the syringe barrel includes a
passageway extending therethrough and communicating
with the chamber. A plunger is slidably disposed
in the chamber &and is in fluid-tight engagement
with the walls of the syringe barrel. Movement of
the plunger toward the distal end of the syringe
barrel wurges fluid in the chamber through the
passageway at the distal end of the syringe
barrel. Conversely, movement of the plunger away
from the distal end of the syringe barrel draws
fluid through the passageway and into the chamber.

The construction of the distal end of the
prior art hypodermic syringe may vary consider-
ably. For example, some prior art hypodermic
syringes are adapted to receive a sharp metallic
needle cannula which can be injected into a patient
or into a tube. The syringe containing fluids may
be stored and transported without the needle
cannula to minimize storage space and eliminate the
chance of an accidental needle stick while allowing
the user to choose the appropriate needle size at

the time of use. REPLACEMENT SHEET
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and/or to prevent contami nation of fluid in chanber lﬁaﬁmﬂﬂﬁ”@ﬂ;3§§§ﬁ
epvironment, the distal end of syringe barrel 12 isf{pfovided with a
protective cap identified generally by the numeral 32l g :
shown nost clearly in Figs. 2-5, protective gag 32 i1 ncludes §,
generally cylindrical collar 34 and a cover 36 unitari ed-t0
collar 34 by a hinge 38. Collar 34 has—gpposed proxy mal and di leridds 42
and 42 respectively and a generally cylindrical innef surface 44 extending
t her ebet ween. The cylindrical inner surface of

Other prior art hypodermic syringes include a

cannula with a blunt tip that substantially pre-

vents accidental puncture wounds. The blunt tip
may be a unitary part of the syringe barrel or may
define a short thermoplastic tubular member that is
threadedly .and/or frictionally engageable to the
distal end of the syringe barrel.

Prior art hypodermic syringes may have a fluid
placed in the chamber of the syringe barrel at a
pharmacy in a health care facility. The filled
hypodermic syringe barrel may then be transported
from the pharmacy to an appropriate location in the
health care facility where a health care employee
will 1inject the fluid. The distal end of the
hypodermic syringe preferably should be sealed to
avoid contamination and to prevent leakage between
the pharmacy and the patient. )

Some prior art hypodermic syringes may also be
used to draw a fluid from the patient or from a
tube communicating with the patient for subsequent
laboratory analysis. Once again, the distal end of
the syringe must be sealed during transportation
from the patient to the 1laboratory to prevent ™
leakage and to avoid contamination.

In still other instances, a syringe without a
sharp needle may be wused to flush 1lines on
laboratory equipment through 1luer slip and locking
luer fittings which engage the distal tip of the
syringe barrel or to deliver medication or other
fluid by piercing a pre-slit septum in an intra-
venous access line. For example, a prior art
hypodermié syringe may be used to clean a line of a
kidney dialysis machine by drawing blood and saline

~ _ from a tube of the dialysis machine. Although the
Kl



collar 34 defi
slightly less
syringe barrel

nes an inside dianeter "a" which is substanti al I
than the outside di aneter of sl ¢
12. Inner cylindrical surface 4$EPBAGEMJ 4 ghtly

equal
tal end of

to or

outwardly adjacent the proximal end of collar] 3g=tT Tacilitatie jal i gnnment

syringe barrel

by at |east one end preferably a plurality of

general ly

12. The inner surface of 3coI | at B4

fluid w1thdrawn in this mann oes not require
reuse or analysis, it is necessary to prevent the
fluid from leaking into <contact with nearby
equipmeht or personnel. Hence, it is desirable to
seal the distal end of the prior art hypodermic
syringe that is used to flush or clean 1lines of
medical equipment.

Still other prior art hypodermic syringes may
be used to administer anesthesia intermittently
through a stopcock of an intravenous line. Once
again, it is important to seal the distal end of
the prior art syringe between the intermittent
administrations of the anesthesia.

Prior art hypodermic syringes have included
separate caps that can be releasably engaged to the
distal end of the syringe barrel for sealing the
passageway to the chamber of the barrel. A
separate cap can easily become 1lost and creates
inventory control problems. Additionally, a
separate cap requires the health care worker to use
both hands to mount the cap onto the hypodermic
syringe barrel or to remove the cap therefrom. The

realities of a hectic health care facility often -

prevent health care workers from having two -free
hands to separate the cap from the syringe barrel
and to place the separated cap at a location for
convenient subsequent access. Similarly, the
health care worker often will not have two hands
available for retrieving a separate «cap and
remounting the cap to the distal end of the
hypodermic syringe. Rather than fumbling with a
separate cap, a worker may be compelled to 1leave
the syringe unprotected, Also, loose caps
represent a separate item that must be accounted

ﬁw R 97di | end of
urther th rapter!zed



radial |y inwardly adjacent the outwardly flared pdrRePIACEMENReSHEED ] mal
end of the collar. The projection of the barbs fjr
i ncreases at greater distances from proxi mal end 40 ﬁf fue cqgll ar.
Wth this configuration, barbs 46 will bite intolt egg’t@é v? ng

surface

atet44

rijcal

of sleeve 28 as the proximal end of collar B4.is
_4_ i

for in certain procedures where loose elements may
constitute a health hazard. Hence, despite the
desirability of employing a protective cap, many
prior art  hypodermic syringes may not Dbe
protectively sealed. T

The prior art has included flexible straps to
join a protective cap to a component intended for
use with a hypodermic syringe. A flexible strap
may prevent the cap from becoming lost. However, a
flexible strap still requires two-handed manipula-
tion to engage or disengage the cap from the
structure to which the <cap 1is <connectable.
Examples of caps connected by flexible straps are
shown in U.S. Patent No. 4,883,483 to Lindmayer and
U.S. Patent No. 4,944,736 to Holtz. Both of these
prior patents show adapters mountable to bottles
which can be placed in communication with
hypodermic syringes.

Neither of these patents, however, show caps
mountable to the hypodermic syringe itself.

SUMMARY OF THE INVENTION

The subject invention 1is directed -to a
protective cap for a hypodermic syringe. The
protective cap of the subject invention includes a
cover hingedly disposed in proximity to an end of a
syringe barrel. The cover of the protective cap
may be hingedly rotatable about an axis extending
substantially perpendicular to the 1longitudinal
axis of the syringe barrel.

The protective cap preferably is constructed
to enable easy manipulation of the cover and the
hypodermic syringe with one hand. In particular,



tel escoped in a proximal direction over the outer

s|l eeve 28 on the syringe barrel. This configur 'ﬁfr?m MENJ, SBEET 6 will

substantially prevent novenent of collar 34 in a djstal direction.
is configured to urge cover 36 into either a fully] c] ogeyMARL fizON
orientation, as shown in Figs. 1 and 2 or a fully ppene rc‘)tationq
orientation as depi cted I n Figs.3-55_ 1
nost clearly in Fig. 4, hinge 38 includes a center

hi nge 48 di spos

e

the protective cap may be constructed to enable a
user to flip the cover from a fully closed position

to a fully opened position with one finger, or to

move the cover from a fully opened position to a
fully closed position with one finger. Thus,
health care worker who may be holding a patient or

a

medical instrument with one hand can, for example
in a needleless application, use the other hand to

remove the protective cap, administer a partial
dose of medicine, and then conveniently urge the
cover of the protective cap into a position for
the

positively sealing the passageway through
distal end of the syringe barrel.

The protective cap may be unitarily formed
with the syringe barrel. Alternatively, the cover
and the hinge may be unitarily molded to a collar

frictionally mechanically or adhesively engageable
on the tip of the syringe barrel. The mode of
engagement of the collar to the syringe barrel can

be permanent or removable,

The cover of the protective cap may include a

inner sealing face for positive engagement with

portions of the hypodermic syringe barrel defining
the passageway. For example, the protective cap
may include a projection dimensioned for sealing

engagement in the passageway. Additionally,

ar

alternatively, the inner face of the protective cap
may be configured and dimensioned to telescope over
the tip of the syringe barrel. External regions of
the protective cap may be provided with access tabs
to facilitate engagement by a thumb or forefinger-
' the
protective cap into a position where the passageway

for selectively flipping the cover of

is conveniently and completely accessible.
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I ntermedi ate biasi ng hinges 50 and 52 respective- |y. Aﬁgﬂ «gwmpgﬂgﬁearl y
in Figs. 3 and 5, center hinge 48 is configured to ro S
that is substantially perpendicular to the axis of th yri n%eé)' ahd
offset fromthe rotational axes of biasing hinges 50 % rat{ on,
bi asi ng hinges 50 and 52 will be stretched or biased rotatjional . . J
orientations between the fully closed condigti on showmntin Figs. 1 and 2{and
the fully opened condition shown in Figs. 3-5. Thisibias4 e
and 52 conbl ned with the inherent

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevational view of a
hypodermic syringe with the protective cap of the
subject -invention;

Fig. 2 1is an enlarged cross-sectional view
taken along line 2-2 in Fig. 1;

Fig. 3 1is a cross-sectional view similar to
Fig. 2 but showing the protective cap in an open
condition;

Fig. 4 is a top plan view of a wunitarily
formed collar and protective cap for mounting on a
hypodermic syringe;

Fig. 5 is a cross—sectional view taken along
line 5-5 in Fig. 4; and

Fig. 6 1is a cross-sectional view similar to
Fig. 3, but showing an alternate protective cap.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A hypodermic syringe in accordance with the
subject invention is identified generally by the
numeral 10¢ in Figs. 1-3. The hypodermic syringe-
includes a generally cylindrical barrel 12-having
an open proximal end 14, a distal end 16 and a
fluid-receiving chamber 18 extending therebetween.
A stopper 20 1is slidably disﬁosed in £luid-tight
engagement inside the barrel. A plunger rod 22
extends rigidly from stopper 20 and projects beyond
the open proximal end of the syringe barrel.

The distal end of syringe barrel 12 includes a
tip 24 having a passageway 26 extending axially
therethrough and communicating with the chamber of
syringe barrel 12. A generally cylindrical sleeve
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28 is positioned at distal end 16 of syringe barrel
12 in concentric spaced relationship to syringe tip
24, such an annular space 30 exists between syringe
tip 24 and sleeve 28. Cylindrical sleeve 28 is
provided with an array of internal threads (not
shown) for receiving the hub of a blunt cannula or
a needle cannula.

To prevent leakage of fluid from chamber 18
and/or to prevent contamination of fluid in chamber
18 from the environment, the distal end of syringe
barrel 12 is provided with a protective cap
identified generally by the numeral 32 in Figs.
1-5. As shown most clearly in Figs. 2-5,
protective cap 32 includes a generally cylindrical
collar 34 and a cover 36 unitarily connected to
collar 34 by a hinge 38. Collar 34 has opposed
proximal and distal ends 42 and 42 respectively and
a generally cylindrical inner surface 44 extending
therebetween. The cylindrical inner surface of
collar 34 defines an inside diameter "a" which is
substantially equal to or slightly 1less than the
outside diameter of sleeve 28 on the distal end of
syringe barrel 12. Inner cylindrical surface 44 is
flared slightly outwardly adjacent the proximal end
of collar 34 to facilitate alignment and subsequenﬁ
mounting of collar 34 over sleeve 28 at the distal
end of syringe barrel 12.

The inner surface of collar 34 is further
characterized by at 1least one end preferably a
plurality of locking barbs 46 projecting generally
radially inwardly adjacent the outwardly flared
portion at the proximal end of the collar. <The
projection of the barbs from inner surface 44
increases at greater distances from proximal end 40

resiliency of the thernoplasti terial f whi ¢t ' o 32 |
plastic material from whi ;i%@%ﬁ@@{gmeﬁ S

npl ded causes the biasing hinges 50 and 52 to urg
the fully opened position or the fully closed pos{-jtion. As a result,
cover 36 effectively can be snapped into an openefl pogi3 MAR ®97i n a
cl osed position by a health care enployee using pnly one hand.

i ther

t he
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In this enbodinment it is preferred that col
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36 are fornmed in a unitary or i'ntegral structure Joff the same natgrifal ,
as by injection nolding into a unitary structure {off tBSMARI 87 ¢ terial

such as pol ypropyl ene. Cover 36 of the protectiv

projection or pin 54 disposed and di men- sioned o tel escope Thto

passageway 26 formed in the distal end of_ Syri

further includes an outer projection 56 disposed

of the collar. With this configuration, barbs 46
will bite into the outer cylindrical surface of
sleeve 28 as the proximal end of collar 34 is
telescoped in a proximal direction over the outer
cylindrical surface of "sleeve 28 on the syringe
barrel. This configuration of barbs 46 will
substantially prevent movement of collar 34 in a
distal direction.

Hinge 38 1is configured to urge cover 36 into
either a fully closed rotational orientation, as
shown in Figs. 1 and 2 or a fully opened rotational
orientation as depicted in Figs.3-5. More
particularly, as shown most clearly in Fig. 4,
hinge 38 includes a center hinge 48 disposed
intermediate biasing hinges 50 and 52 respective-

ly. As shown most clearly in Figs. 3 and 5, center '

hinge 48 is configured to rotate about an axis that
is substantially perpendicular to the axis of the
syringe barrel and offset from the rotational axes
of biasing hinges 50 and 52. In operation, biasing
hinges 50 and 52 will be stretched or biased at
rotational orientations between the fully closed
condition shown in Figs. 1 and 2 and the fully
opened condition shown in Figs. 3-5. This biasing
of hinges 50 and 52 combined with the inherent
resiliency of the thermoplastic material from which
protective cap 32 is molded causes the biasing
hinges 50 and 52 to urge cover 36 toward either the
fully opened position or the fully closed posi-
tion. As a result, the cover 36 effectively can be
snapped into an opened position or into a closed
position by a health care employee using only one
hand.

ap i ncludes ajc¢gnter

jnq cover

such

arrel 12 j Cover 36



and di nensioned to tel escope over tip 24 at the di syringe

barrel 12. The outer projection in this enbodi]
cylindrical shape and is concentric with inner prqj

particularly, cylindrical projection 56 is discqntji égfo S
aligned with center hinge 48. This discontinuityje abrt?jgﬁé

hingedly rotate relative to collar 34 an_d9_t_o snap{ di~esily.. i nt o a skal ed

engagerment with the tip of syringe barrel”12. Covpr 36 further I ncl
outer collar

In this embodiment it is preferred that collar
34, hinge 38 and cover 36 are formed in a unitary

or integral structure of the same material, such as
by injection molding into a unitary structure of
thermoplastic material such as polypropylene.

Cover 36 of the protective cap includes a
center projection or pin 54 disposed and dimen-
sioned to telescope into passageway 26 formed in
the distal end of syringe barrel 12. Cover 36
further includes an outer projection 56 disposed
and dimensioned to telescope over tip 24 at the
distal end of syringe Dbarrel 12. The outer
projection in this embodiment is of 1incomplete
cylindrical shape and is concentric with inner
projection 54. More particularly, cylindrical
projection 56 is discontinuous in regions aligned
with center hinge 48. This discontinuity enables
the cover to hingedly rotate relative to collar 34
and to snap directly into a sealed engagement with
the tip of syringe barrel 12,

Cover 36 further includes an outer collar
portion 58 dimensioned and configured to register
with collar 34 in the fully closed condition of
cover 36 as depicted in Figs. 1 and 2. Thus,- cover
36 provides for multiplied sealing over the distal
end of syringe barrel 12, including the telescoping
of center projection 54 into passageway 26, the
telescoping outer projection 56 over tip 24 and the
registration of collar portion 36 of the cap with
the distal end of collar 34. It is preferred that
the center projection or pin 54 be recessed with
respect to outer projection 56 to help prevent
accidental contamination of the pin and therefore
to help prevent contamination of passageway 26.



portion 58 di mensi oned and configured to register W] geM | he
fully closed condition of cover 36 as depicted in iyEyﬁ@#Q@ﬁTﬁﬁ* ,

Thus, - cover 36 provides for nultiplied sealing ove tthe distal endjo
syringe barrel 12, including the tel escoping of cerjtar mwatm 4iinto
passageway 26, the tel escoping outer projection 56 {oMer tip 24 and;jt e
regi stration of collar portion 36 of thqqﬁﬁp wth t urstal end of g¢ollar
34. It is preferred that the center projection or pin 54 be recessed with
respect to outer projection 56 to help prevent

As illustrated most clearly in Figs. 1 and 4,
cover 36 of the protective cap is provided with a
pair of tabs 60 and 62 which project ocutwardly from

the collar of cover 36. The tabs are dimensioned
to facilitate contact with the thumb or forefinger
of the health care employee working with hypodermic
syringe 10 to facilitate one-handed opening.

An alternate syringe 1is identified generally
by the numeral 110 Fig. 6. The syringe 110
includes a syringe barrel 112 similar to syringe
barrel 12 described and illustrated above. Syringe
barrel 112 is characterized by a distal end 116
having a tip 124 with a passageway 126 extending
therethrough. A cylindrical sleeve 128 surrounds
tip 124 in concentric spaced relationship. A
protective cap identified generally by the numeral
132, is connected to sleeve 128 of syringe barrel
112. The protective cap 1includes a hinge 138
joined to sleeve 128,and a cover 136 joined to the
hinge. Hinge 138 and cover 136 illustrated in Fig.
6 are substantially the same as hinge 38 and cover
36 described and illustrated above. The cover and
the hinge are preferably integrally or unitarily =
formed with the syringe barrel.

Syringe 110 differs from the syringe con-—
sidered in the previous embodiment in that hinge
138 is connected directly to syringe barrel 112 and
not to a collar. Thus, it 1is unnecessary to
provide a separate cap as in Figs. 4 and 5 for
mounting over the distal end of a syringe barrel.
In all other respects, however, the protective cap
132 functions similar to protective cap 32 illus-
trated in Figs. 1-5. In particular, protective cap
132 -provides efficient one-handed covering and



accidental contam nation of the pin and therefore to

contam nati on of passageway 26. As illustrated m)she’]i Lzbﬁéﬁﬁnsﬁfﬁg 1
and 4, cover 36 of the protective cap is provided with p pair of tabg 0
and 62 which project outwardly fromthe collar of covierj 30.3 MARe9aby dre
di mensioned to facilitate contact with the thunb or fjrgefinger of th
health care enpl oyee working wi th hypodgryu c

one-handed opening of the distal end of syringe
barrel 112 by a health care worker.
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syringe 10 to facilitate one-handed opening. An alternate syringe is
identified generally by the numeral 110 Fig. 6. e
II2 §1nTT_T to syringe barrel

i ncl udes a syringe barrel

illustrated above.
having a tip 124 I "ﬁ

cylindrical slee

rel ati onshi p. A protectlve cap identifiengenerally b

112 is characterizeo
126 extendi ng theret
ip 124 in concent

is connected to sleeve 128 of syringe barrel

WHAT IS CLAIMED IS:

1. A protective cap for a hypodermic syringe
barrel, said syringe barrel having a distal end, a
chamber wall adjacent the distal and defining a
cylindrical fluid-receiving chamber and a longi-
tudinal axis, said distal end of said syringe
barrel having a fluid passageway extending there-
through and communicating with said chamber, said
protective cap comprising: -

a generally tubular collar having opposed
proximal and distal ends and an inner surface
extending therebetween, said inner surface being
dimensioned and configured for fixed retention on
said distal end of said syringe barrel;

a hinge extending from said collar; and

a cover joined to said hinge for rotation
about an axis substantially perpendicular to said
longitudinal axis of said syringe barrel between an
open position where said cover is spaced from said
syringe barrel and a closed position where said
cover protectively covers said distal end of said
syringe barrel. '

2. The protective cap of Claim 1 wherein
said collar, said hinge, and said cap are formed in
a unitary structure of the same material.

3. The protective cap of Claim 1, wherein
said cover includes an inner face having at least
one projection for sealing engagement with said
distal end of said syringe barrel.

4.The protective cap of Claim 3, wherein said
projection comprises an elongate center projection

This Sheet Has Been
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112. The protective cap includes a hinge 138 joined to sleeve
128, and a cover -136 joined to the hinge. H nge 138 an £ 3
illustrated in Fi ially the same as h SHEET
descri bed and illﬁmﬁﬁ% ﬁaam The cover and the hinpe are preferapl
integrally or uni ommed wfth the syringe barre| .| Spr3 MAR ®9¥0 |
differs from the syringe con- sidered in the prevjous enbodi nent {in

that hinge 138 is connected directly to su3i rge barre] TI2-ard=rot—t0
col | ar. Thus, it 1is unnecessary to

sealingly engageable in said passageway at said
distal end of said syringe barrel.

5. The protective cap of Claim 4, wherein
said cover further comprises an outer projection
for sealing engagement around at least a portion of
said distal end of said syringe barrel.

6. The protective cap of Claim 5, wherein
said outer projection is generally concentrically
disposed around said center projection of said
cover, said outer projection being discontinuous on
portions aligned with said hinge to facilitate
hinged rotation of said cover between said open and
said closed positions.

7. The protective cap of Claim 1, wherein
said distal end of said syringe barrel is generally
cylindrical, and wherein said inner surface of said
collar of said protective cap is generally cylin-
drical and dimensioned for force £fit engagement
over said cylindrical distal end of said syringe |
barrel.

8. The protective cap of Claim 7, wherein
said inner surface of said collar comprises at
least one inwardly directed engagement barb for
engaging said distal end of said syringe barrel and
preventing removal of said collar therefrom.

9. The protective cap of Claim 1, wherein
said hinge of said protective cap includes biasing
means for urging said cover into either of said
open and said closed positions relative to said
collar,

' This Sheet Has Been R
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provi de a separate cép as in Figs. 4 and 5 for nbunting - Chw St
end of a syringe barrel. In all other respects, however, REPL ﬂﬂﬁv&bcép
132 functions simlar to protective cap 32 illus- trated |nii|gs 1-577"n
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10. The protective cap of Claim 1, wherein
said cover includes at 1least one actuating tab
extending outwardly therefrom for facilitating
hinged rotation of said cover relative to said
collar.

—_—
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barrel 112 by a health care worker. 12 CLAI M5 1. A hypodermic

syringe barre
havi ng a di stal

cylindrical fluid- receiving chanber and a | ongi tudi nal
end of said syringe barrel having a fluid passageway extjendi ng

having a protective cap conprising: a ringe barre
end, a chanber wall adjacent the distal

03 MAR 197
15

PROTECTIVE CAP FOR HYPODERMIC SYRINGE

ABSTRACT OF THE DISCLOSURE

A protective cap is provided for a hypodermic
syringe. The protective cap is hingedly connected
to the distal end of the hypodermic syringe for
rotation relative thereto. In a first rotational
orientation the protective cap sealingly engages a
passageway extending through the distal end of the
hypodermic  syringe. In a second rotational
orientation the protective cap enables complete
access to the passageway extending through the
distal end of the hypodermic syringe and into the
chamber. The protective cap can be separately
mounted to the hypodermic syringe or .unitarily
formed therewith. Preferably, the protective cap
is configured to enable easy one-handed and opening
and closure by a health care worker.

Figure 3.

This Sheet Has Been Rem
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t her et hrough and conmuni cating with said chanber; said protective cap
i ncluding a generally tubular collar having opposed proxinmal and distal
ends and an inner surface extendi ng therebetween, said inner surface being
di mensi oned and configured for fixed retention on said di _
syringe barrel; a hinge extending fromsaid collar; and a gmﬂfﬁfﬁécﬁﬂsﬂ
said hinge for rotation about an axis substantially per pepdfcurar-tro—-satd
| ongi t udi nal axis of‘ said syringe barrel between an open 03 MAR 997
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position where said cover is spaced fromsaid syringe barrel and a cl osed
position where said cover protectively covers said distal end of said

syringe barrel, said cover including an inner face havin IS t—ohe

projection for sealing engagenent with said distal end of Nh SHEET
barrel, said projection conprising an elongate center prgj ' '
engageabl e in said passageway at said distal end of said
The syringe barrel of claiml, wherein said cover furthef
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conprises an outer projection for sealing engagenent around at

| east a

portion of said distal end of said syringe barrel. REPLACEMENT SHEET
3. The syringe barrel of claim2, wherein said outje ' |
generally concentrically disposed around said cente d
cover, said outer projection being
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di scontinuous on portions aligned with said hinge to facilitate hinged
rotation of said cover between said open and said closed positions. 4. A

hypoder mc syringe barrel having a protective §{T C ) i d
barrel having a distal end, a chanber wall extendi rgi F‘o@ﬁ@mﬁﬁ%ﬁsa. d
di stal end, said-chanber vval | defining a chanber ai df | ongi tudi naf axis,

said distal end of the syringe barrel conprising ajtiip (h3WAR 199Passfgevay

ext endi ng therethrough and in fluid communi cation W tth said
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chanber, a sleeve rigidly disposed at said distal end of
barrel in concentric spaced relation around said tip; sai
i ncluding a generally cylindrical collar having opposed
ends and a general |y cylindrical inner surface extending jt Her ebet Wween—
said inner surface including engagenent neans for fifxgedl@3 mkﬁg@
said cylindrical collar on said sleeve of said syringe barfel; a

unitarily formed at said distal end of said

aid syringe
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PROTECTIVE CAP FOR HYPODERMIC SYRINGE

1. Field of the Invention. The present
invention relates to a protective «cap for a
hypodermic syringe,” and more particularly to a
protective cap that easily can be urged into or out
of sealing engagement with a passageway at an end

of a syringe barrel.

2. Description of the Prior Art. A typical
prior art hypodermic syringe includes a cylindrical
barrel having an open proximal end, a distal end
and a fluid—recéiving chamber therebetween. The
distal end of the syringe barrel includes a
passageway extending therethrough and communicating
with the chamber. A plunger is slidably disposed
in the chamber and is in fluid-tight engagement
with the walls of the syringe barrel. Movement of
the plunger toward the distal end of the syringe
barrel wurges fluid in the chamber through the
passageway at the distal end of the syringe
barrel. Conversely, movement of the plunger away
from the distal end of the syringe barrel draws
fluid through the passageway and into the chamber.

The construction of the distal end of the
prior art hypodermic syringe may wvary consider-
ably. For example, some prior art hypodermic
syringes are adapted to receive a sharp metallic
needle cannula which can be injected into a patient
or into a tube. The syringe containing fluids may
be stored and transported without the needle
cannula to minimize storage space and eliminate the
chance of an accidental needle stick while allowing
the user to choose the appropriate needle size at
the time of use.




5. éﬂTﬁfsyringe barrel of claim4, wherein said cover includes a center
proj ection disposed and di nensi oned for sealing engagenent in said

passageway of said tip and an outer projection d
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7. A hypodermc syringe barrel conprising: a distal end, a chamber wall
extending fromsaid distal end, said chanber wall defining a cylindrical
chianber and a | ongitudinal axis, said distal end of said syringe barrel
including an elongate tip aligned with said |ongitudinal axis having a

passageway _..ex.r.-e-u-da—nﬁ———-rﬁrew et hr ough and comruni cating with said
chanber , said RERLACEMENT SHEE hér includling a sl eeve unitary therewith and
di sposed in gp F-corncentri ¢ fel ati onship around said tip, a cover
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sl eeve for rotation about an axis substantially perpendicular to said

| ongi tudinal axis of said syringe barrel, said cover having at |east one
proj ecti on bei ng di sposed and di mensi oned for sealing engagenent in said
passageway. A hypodermic syringe barrel having a protective cap
conprising: a syringe barrel. having a distal end, a chanber wall
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adj acent” the distal end defining a cylindrical fluid-récagp ahd
a longitudinal axis, said distal end of said syringe b rBE?’LP{@gII HE%TU

passageway extendi ng therethrough and comunicating w ghisaid chanber;}shid
protective cap including a generally tubular collar hayi hg ZpMARIIPE oki fral
and distal ends and an inner surface extending therebefwgen, said innef
surface being di nensioned and configuged for fixed ret¢ntion on said disfal

end of said syringe barrel;

o~

T~ 40

FIG—=5

58

36
42

56
(l : | |
R

48—

34

FIG—4
~



. Mo q20p-5  reos
a~hi-nge extending fromsaid collar; and a cover; Joﬂhed toreai d hhnge“fQ§"”-
r’ot at i on .about--an axi s substantlally perpendlcqlﬁifto Sald ongltupi?al

axis of said syringe barrel between an open po$|§ionnmhﬁre aid @Oy e
spaced fum“fmﬁﬂmﬂ barrel and a dRosed pdsgtiop I\A\IEM,%re s‘al,,d covb
protecti distal end of said sydingg; bac;el,w_a .dh n?& froes
sai d protectlve cap |nclud|ng bi asi ng nmeans fol urging “sai df coVer Pnbiged .....

ei t her ELAEMS| open or said closed positions r 5Aﬁé605:pk %Ii‘(gmqo' 11%/17

{fé’u 13,

-------------------

1. A hypodermic syringe barrel having a protective cap
comprising: a syringe barrel having a distal end, a chamber
wall adjacent the distal end defining a cylindrical fluid-
receiving chamber and a longitudinal axis, said distal end
of said syringe barrel having a fluid passageway extending
therethrough and communicating with said chamber;

said protective cap including a generally tubular
collar having opposed proximal and distal ends and
an inner surface extending therebetween, said
inner surface being dimensioned and configured for
fixed retention on said distal end of said syringe
barrel;

a hinge extending from said collar; and

a cover joined to said hinge for rotation about an axis
substantially perpendicular to said longitudinal
axis of said syringe barrel between an open
position where said cover is spaced from said
syringe barrel and a closed position where said
cover protectively covers said distal end of said
syringe barrel, said cover including an inner face
having at 1least one projection for sealing
engagement with said distal end of said syringe
barrel, said projection comprising an elongate
center projection sealingly engageable in said
passageway at said distal end of said syringe
barrel.

2. The syringe barrel of claim 1, wherein said cover further
comprises an outer projection for sealing engagement around
at least a portion of said distal end of said syringe
barrel.
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The syringe barrel of claim 2, wherein said outer projection
is generally concentrically disposed around said center
projection of said cover, said outer projection being
discontinuous on portions aligned with said hinge to
facilitate hinged rotation of said cover between said open
and said closed positions.

A hypodermic syringe barrel having a protective cap
comprising:

said barrel having a distal end, a chamber wall
extending proximally from said distal end, said
chamber wall defining a chamber and a longitudinal
axis, said distal end of the syringe barrel
comprising a tip having a passageway extending
therethrough and in fluid communication with said
chamber, a sleeve rigidly disposed at said distal
end of said syringe barrel in concentric spaced
relation around said tip;

said protective cap including a generally cylindrical
collar having opposed proximal aﬁd distal ends and
a generally cylindrical inner surface extending
therebetween, said inner surface including
engagement means for fixedly' attaching said
cylindrical collar on said sleeve of said syringe
barrel;

a hinge unitarily formed at said distal end of said
collar, said hinge defining a rotational axis
substantially perpendicular to said longitudinal
axis of said syringe barrel; and

a cover unitary with said hinge for rotation between
an open position where said cover is spaced from
said syringe barrel to a closed position where
said cover seals said passageway through said tip
from the environment.
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The syringe barrel of claim 4, wherein said cover includes
a center projection disposed and dimensioned for sealing
engagement in said passageway of said tip and an outer
projection dimensioned and disposed for sealing engagement

with said tip between said tip and said sleeve at said
distal end of said syringe barrel.

The syringe barrel of claim 5, wherein said outer projection
defines a segment of a cylindrical having a discontinuity
on portions thereof aligned with said hinge to enable
rotation of aid cover about said hinge between said open
position and said closed position.

A hypodermic syringe barrel comprising:

a distal end, a chamber wall extending from said distal
end, said chamber wall defining a cylindrical
chamber and a longitudinal axis, said distal end
of said syringe barrel including an elongate tip
aligned with said longitudinal axis having a
passageway extending therethrough and
communicating with said chamber, said distal end
further including a sleeve unitary therewith and
disposed in spaced concentric relationship around
said tip, a cover connected by a hinge to said
sleeve for rotation about an axis substantially
perpendicular to said longitudinal axis of said
syringe barrel, said cover having at least one
projection being disposed and dimensioned for
sealing engagement in said passageway.

REPLACEMENT SHEET

4 15 AUG 1997




IR UL

8. A hypodermic syringe barrel having a protective cap

comprising:

a syringe barrel having a distal end, a chamber wall

said

adjacent the distal end defining a cylindrical
fluid-receiving chamber and a longitudinal axis,
said distal end of said syringe barrel having a
fluid passageway extending therethrough and
communicating with said chamber;

protective cap including a generally tubular
collar having opposed proximal and distal ends and
an inner surface extending therebetween, said
inner surface being dimensioned and configured for
fixed retention on said distal end of said syringe
barrel;

a hinge extending from said collar; and

a cover joined to said hinge for rotation about an axis

substantially perpendicular to said longitudinal
axis of said syringe barrel between an open
position where said cover is spaced from said
syringe barrel and a closed position where said
cover protectively covers said distal end of said
syringe barrel, said hinge of said protective cap
including biasing means for urging said cover into
either of said open or said closed positions
relative to said collar.
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PROTECTIVE CAP FOR HYPODERMIC SYRINGE

ABSTRACT OF THE DISCLOSURE

A protective cap is pfd&idé&ﬂkéf_£m£§£6dgrmic
syringe. The protective®cap is hingedly connected
to the distal end of the hypodermic syringe for
rotation relative thereto. In ‘a first rotational
orientation the protective cap. sealingly engages a
passageway extending through’ the distal end of the
hypodermic  syringe. In a second rotational
orientation the protective cap enables complete
access to the passageway exteﬁding through the
distal end of the hypodermic syringe and into the .
chamber. The ©protective cap can be separately
mounted to the hypodermic syringe or .unitarily
formed therewith. Preferably, the protective cap
is configured to enable easy one-handed and opening
and closure by a 'health care worker.

Figure 3. -
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