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PROTECTI VE CAP ASSEMBLY FOR:A MEDI CAL DEVI CE PASSAGEWAY 1. Field of the

| nvention. ‘The subject i'nvention relates to a protective cap assenbly for
sel®ctively sealing and unsealing a passageway in a nedical device and, in
particular, to a protective.cap assenbly for selectively sealing and

.unseal ing the passageway in an end of aihypodern1c syringe barrel. 2.
Description of the Prior Art. The prior art “hypoderm c syringe includes an .
el ongate barrel having an open proxi'nal end, a distal end and a fluid

recei ving chanber therebetween. The distal end of the prior art syringe
“-barrel includes a tip with a passageway extending into communication wth
the chanber of the barrel. The distal end also is configured to rel easably
engage a needl e cannul a, such t hat the needl e cannul a communi cates with the
passageway through the tip of the syrlnge barrel. A plunger is inserted
into the op : . :
t he di-stal m '

passageway. Movenent of the plunger amay fromthe dlstal end of t he syringe
barrel draws fliui Ciélirefughe Inventian.s aThe\aybjedtdinvertiont fetatesheoriaeprotective cap

assembly for selectively sealing and unsealing a passageway in a medical device and, in
particular, to a protective cap assembly for selectively sealing and unsealing the passageway
in an end of a hypodermic syringe barrel.

2. Description of the Prior Art. The prior art hypodermic syringe includes an
elongate barrel having an open proximal end, a distal end and a fluid receiving chamber

therebetween. The distal end of the prior art syringe barrel includes a tip with a passageway
extending into communication with the chamber of the barrel. The distal end also is
configured to releasably engage a needle cannula, such that the needle cannula
communicates with the passageway through the tip of the syringe barrel. A plunger is
inserted into the open proximal end of the barrel. Movement of the plunger toward the
distal end of the barrel urges fluid out of the chamber and through the passageway.
Movement of the plunger away from the distal end of the syringe barrel draws fluid through
the passageway and into the chamber.

Hypodermic syringes often are filled at a location in a health care facility remote
from the patient, such as an in-hospital pharmacy. The filled syringes are then transported
to locations where the drug is administered. While the syringe may be shipped with the
‘needle cannula, as a safety measure the syringes are normally transported without a needle
cannula. This procedure reduces the risk of accidental needle sticks, reduces storage space
and allows the health care worker to select the most appropriate means for administering the
drug (e.g., metallic needle cannula, blunt cannula or IV fitting). The tip of the prior art
syringe barrel should be sealed or at least covered between the time the syringe is filled and
the time the drug is administered. This sealing is necessary to avoid leakage from the
syringe, the ingress of foreign matter and air into the syringe, and, in general, the
contamination of the drug.

Some medical procedures require a drug to be administered in small doses over a
period of time. For éxample, an initial dose of anesthesia may be administered
preoperatively. The anesthesiologist may then administer smaller doses of anesthesia intra-



Hypoderm c syringes often are filled at a location in a health care
facility renote fromthe patient, such as an in-hospital pharmacy. The
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anest hesi % ' mthe patient. The passageway through the distal end of the syringe barrel should be
sealed or covered between successive administrations of anesthesia to avoid leakage and
contamination. '

| Prior art hypodermic syringes also are used to draw fluid from a patient for analysis.

These bodily fluids typically are accessed with a sharply pointed metallic needle cannula.
However, for the reasons explained above, it is oftentimes desirable to separate the needle
cannula from the hypodermic syringe before sending the filled syringe to the laboratory.
Once again, it is necessary to seal or cover the tip during transportation to prevent leakage
and to avoid contamination.

In still other situations, a prior art hypodermic syringe may be used to flush lines of
medical equipment. For example, the hypodermic syringe may be placed in communication
with a dialysis machine and fluids may be drawn therefrom. These fluids may be
contaminated, and hence it is again desirable to seal the hypodermic syringe to prevent
leakage. '

The prior art hypodermic syringe typically is sealed or covered with a separate cap
that can be telescoped over the distal end of the syringe barrel. These separate caps function
well, but are easily lost. Separate caps also create inventory control and disposal problems.
Furthermore, the inconvenience of having to find and manipulate a separate cap may
encourage health care workers to simply disregard the cap or to use it improperly.

Some prior art hypodermic syringes tether a cap to the syringe barrel with an
elongate flexible strap. The health care worker must manipulate the cap, the strap and the
hypodermic syringe to place the cap on the barrel or to remove the cap therefrom. This
manipulation can be cumbersome and requires the health care worker to use both hands for
sealing or unsealing the hypodermic syringe. Unfortunately, exigencies of a health care
facility often prevent the health care worker from having two free hands for capping a
hypodermic syringe. Thus, the health care worker may, at least temporarily, leave the
hypodermic syringe unsealed. The tethered cap also may visually or physically interfere with



2 operatively to keep the patient stabilized. The hypoderm c syringe may _
not require a needl e cannula for these procedures, and the anesthesi ol ogi st
may” nerely place the tip of the syringe barrel directly into comunication
with a fitting on an intravenous |ine. Between successive adm nistrations
of anesthesia, the syringe nmay be deposited on -a surgical table near the
patient. The passageway through the distal end of the syringe barrel should
‘be seal ed or covered between successive admnistrations of anesthesia to
avoi d | eakage and contamination. Prior aift hypodernic syringes also. are
used to draw fluid froma patient for analysis. These bodily fl uids
typically are accessed with a sharply polinted netallic needl e cannula.
However, for the reasons expl ained above, it is oftentines desirable to
separate tﬂezmoedﬂéwmahnmkawﬂnQM1the hypoderni ¢ syri.nge before sending the
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cover the tip-duri'n spor atlon to preven | 'eak
the subject mventton and discloses a single handedly actuatable protective cap for a
hypodermic syringe. The cap is hinged near the distal end of the syringe barrel and rotates
180° for selectively opening or sealing the passageway through the tip of the barrel.
Although the cap shown in co-pending application Serial No. 07/950,113 is convenient to
open or close, the opened cap can visually or physically interfere with proper use of the
hypodermic syringe. For example, the cap may complicate attempts to connect the

hypodermic syringe to a fitting of an intravenous line.

SUMMARY OF THE INVENTION

The subject invention is directed to a cap assembly for selectively sealing the
passageway through the tip at the distal end of a medical device.

For purposes of illustration and not of limitation, the assembly is herem described
primarily with reference to its use with medical syringes. However, it will be understood
and realized that the advantages and features of the cap assembly'herein described are not
strictly limited to sealing medical syringes and that the device may be readily accommodated
to sealing passageways of any medical device. For instance, the relative dimensions of the
various assembly components and, in particular, the collar configuration of the cap assembly
may be designed and/or otherwise adapted to accommodate any number of medical devices
having a luter collar, so that the passageways of those medical devices can be sealed or

‘unsealed. For example, the collar configuration may be provided with a thread to permit
attachment to a female luer-lock stopcock associated with, for instance, intravenous lines,
catheters or the like. The cap assembly can then be used to selectively seal the stopcock
when not in use so as to preserve sterility of the line. Other applications and uses of the cap
assembly will be realized by those skilled in the art.

The cap assembly includes at least one wall near the tip of the syringe barrel and a
cap slidably engaged with the wall. The wall and the cap are configured for permitting
slidable movement of the cap between a first position where the passageway through the tip
of the syringe barrel is open, and a second position where the passageway is sealed by the
cap. The wall may define a channel with a proximal portion extending generally parallel to



‘and to avoid contamination. In still other situations, a prior art
hypoderm c syringe may be used to flush lines of nedlcal equi pnent. For -
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second or closed position. ' '

The wall with the channel may be umtary with the syrmge barrel. For example, the
channel may be unitarily formed as part of the luer collar at the distal end of the syringe
barrel. Alternatively, the wall with the channel may be part of a collar ‘that is lockingly
engaged over the distal end of the syringe barrel. For example, the collar may be lockingly
engaged over the luer collar of a prior art hypodermic syringe barrel.

The cap can be translated and rotated between the first position where the cap is
adjacent and parallel to the luer collar or barrel and the second position where the cap
sealingly engages the tip of the syringe barrel. An actuator tab may extend from the cap and
may be dimensioned for convenient actuation by the thumb or forefinger of a user.

As explained further herein, the cap can be moved conveniently and repeatedly
between the opened and closed positions by a finger of the hand in which a syringe barrel is
held. The cap is never separated from the syringe barrel, and hence cannot be lost or
misplaced. The one handed opening and closing enables the health care worker to attend to
other responsibilities while conveniently and easily sealing or unsealing the syringe barrel.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a hypodermic syringe with the roll cap assembly of the
subject invention mounted thereto and shown in an open condition.

Fig. 2 is a front elevational view of the collar for the cap assembly shown in Fig. 1.

Fig. 3 is a side elevational view of the collar.

Fig. 4 is a top plan view of the collar.

Fig. 4A depicts an alternate configuration of the collar, suitable for rotational
mounting to a fitting,

Fig. 4B is a frontal view of the configuration of Fig. 4A.

Fig. 4C illustrates another modification of the collar suitable for luer slip devices.



sealing or unsealing the hypoderm c syringe. Unfortunately, exigencies of a
health care facility often prevent the health care worker from having two
free hands for capping a hypodernic syringe. Thus, the health care worker
may, at |east tenporarily, |eave the hypoderm c syringe unseal ed. The
tethered cap also may visually or physically interfere with 3 the prior
.art hypoderm c syringe.. Co-pending patent application Serical No. 07/950,113
is assigned to the assignee of the subject invention and discloses a single
handedl y actuatable praotective cap for a hypodermc syringe. The cap is

hi nged near the distal end of the syringe barrel and rotates [err] for

sel ectively opening or sealing the passageway t hrough the tip of the
barrel. Althou t he cap shown in co-pendi ng appl.ication Serial No.

07/ 950,113 is ?&ééﬁ?&ﬂ”’ﬁﬁ’”&ﬁ%‘ﬁ‘%“&‘%?@!‘ggﬂ%g‘%ﬁ%%&l“cap can visual l'y.or

physi cal |y i nt @ig. &riga\ttds-sedtionslivievs taken alohig line 6-6 in Fig. 4. -

Fig. 7 is a top plan view of the cap for the roll cap assembly.

Fig. 8 is a frontal elevational view of the cap.

Fig. 9 is a bottom elevational view of the cap.

Fig. 10 is a cross-sectional view taken along line 10-10 in Fig. 7.

Fig. 11 is a cross-sectional view taken along line 11-11 in Fig. 1. _

Fig. 12 is a cross-sectional view similar to Fig. 11, but showing the cap in a closed
condition. .

Fig. 12A depicts a manner by which a central projection of the cap seals the syringe
tip. . .

Fig. 13 is a front elevational view of the collar showing the cap in cross-section, in a
closed condition, as taken along line 102-102 of Fig. 7.

Fig. 14 is a top plan view of the roll cap assembly with the cap in the closed
condition,. :

Fig. 15 illustrates a stopcock assembly having a female luer fitting associated with
medical devices, such as IV lines, catheters, or the like; and
_ Fig. 16 is a perspective view of the roll cap assembly of the invention adapted for use
with the female luer lock fitting of Figure 15;

Fig. 17 is a partial cross-sectional view taken along line 16-16 of Fig. 16 illustrating
a tapered sealing projection.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Turning now to the drawings, wherein like numerals denote like components, a
protective cap assembly in accordance with the subject invention is identified generally by
the numeral 12 in Figs. 1 and 11-14. Protective cap assembly 12 is used with a hypodermic
syringe 14 having a syringe barrel 16. As shown in Fig. 1, syringe barrel 16 includes an
“open proximal end 18, a distal end 20, and a generally cylindrical side wall 22 extending
therebetween and defining a fluid receiving chamber 24. A plunger 26 is inserted into
chamber 24 of syringe barrel 16 from open proximal end 18. Plunger 26 is dimensioned for

- sliding fluid tight engagement with cylindrical wall 22 of chamber 24.




hypoderm ¢ syringe. For exanple, the cap may conplicate attenpts to connect -
the hypodermc syringe to a fitting of an intravenous |ine. SUMWARY OF THE
| NVENTI ON The subject .invention is directed to a cap assenbly for -

sel ectively sealing the passageway through the tip at the distal end of a

medi cal device. For purposes of illustration and not of limtation, the
assenbly is herein described primarily with reference to its use with
medi cal syringes. However, it will be understood and realized that the

advantages and features of the cap assenbly herein described are not
strictly limted to sealing nedical syrignges and that the device may be
readi |l y acconmpdated to seal i ng passageways of. any nedi cal device.: For
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24 to a patient, or for drawing fluid from a patient into chamber 24.

Protective cap assembly 12 includes a collar 34.and a roll cap 36. As explained in
greater detail below, roll cap 36 is engaged in collar 34 for movement between the open
position shown in Fig. 1, where passage 30 through tip 28 is open and readily accessible,
and the closed position shown in Figs. 12-14, where passage 30 is safely sealed.

As shown in Figs. 2-6, collar 34 may be unitarily molded from a thermoplastic
material and includes an axially short tubular mounting portion 38 having opposed proximal
and distal ends 39 and 40. Mounting portion 38 may further include an inner circumferential
surface 42 defining a diameter "a" which enables collar 34 to be slidably mounted over luer
collar 32 of syringe barrel 16. As seen in Figures 11 and 12, the mounting portion 38 may
also define an axis substantially aligned with the axis of the syringe barrel. Portions of inner
circumferential surface 42 of collar 34 adjacent proximal end 39 thereof may define barbs
(not shown) projecting inwardly. The barbs may be configured to gradually bite into the
thermoplastic material of syringe barrel 16 as collar 34 is slidably advanced in a proximal
direction over luer collar 32. The configuration of barbs will substantially prevent removal
of collar 34 in a distal direction after it has been securely mounted to luer collar 32.

If, for instance, luer collar 32 were not provided at the distal end of the syringe
barrel (as is the case, for example, with luer slip devices such as luer slip syringes), the
structure of the collar 34 and /or the inner circumferential surface 42 thereof may the
configured to adapt to a luer slip configuration associated, for instance, with luer slip
syringes. That is, the device might' be configured to engage the elongate luer tip 28. For
instance, as seen in Fig. 4C, a washer 150 or similar structure might be incorporated or
otherwise formed or disposed at the base of collar 34, with an opening formed therein
adapted to frictionally engage the outer surface of elongate tip 28.

As will be explained in further detail below, for certain applications it will be
understood and realized by those skilled in the art that it may be advantageous to secure the



catheters or the like. The cap asSeany can then be used to selectively
seal the stopcock when not in use so as to preserve sterility of the line. ~°

Q her applications and uses of the cap assenbly will be realized by those
skilled in the art. The cap asséenbly includes at |east one wall near the
tip of the syringe barrel and a cap slidably engaged with the wall. The

wal | and the cap are .configured for permtting slidable novenent of the cap
between a first position where the passageway through-the tip of the
syringe barrel is open, and a second position where the passageway is
seal ed by the cap. The wall may define @ channel with a proximal portion
ext endi ng generally parallel to -4 the tip-.of the syringe barrel, with
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proxi mal and gr' Sr}xoat'lta o ' ereritial pro;ectxons 111 disposed about all or a part of the
circumference of the surface 42 the cap assembly 12 can be attached to the luer collar 32 in
a manner to permit rotation of the cap asseinbly respective to the luer collar. See Figs. 4A
and 4B. The projection(s) 111 can be formed as one or more rings circumferentially
disposed on the surface 42; as one or more discontinuous segments of a circumferential ring;
as one or more discrete projections of similar or varied shapes circumferentially disposed
along a ring; or in various other manners as need or desire dictate. The projection(s) 111
may mate with a corresponding groove or channel (not shown) formed around the
- circumference of luer collar 32. While projection(s) 111 need not extend about the entire
circumference of surface 42, if so disposed, the projection(s) may be arranged around the
center of collar 34 to promote stability of the assembly while mounted to the luer collar 32.
As collar 34 is proximally advanced over luer collar 32, the projections 111 will deform over
the surface of collar 34 and snap into place in the grooves, thereby providing secure
engagement of the cap assembly 12 with the luer collar 32 but permitting the assembly 12 to
easily rotate about the axis of the fitting. To this extent, it will be realized that a slight
clearence may be provided when configuring the projection(s) 111 and the corresponding
groove(s) to ensure smooth rotation.

As best seen in Fig. 4, a pair of parallel side walls 46 and 48 project outwardly from

. the outer ciscumferential surface of mounting portion 38 of collar 34. Collar 34 further
includes a pair of retaining walls 50 and 52 which project generally toward one another from
portions of side walls 46 and 48 remote from mounting portion 38. Side walls 46 and 48
and retaining walls 50 and 52 define channels 54 and 56 which face one another. The
distance between the inner surfaces of side walls 46 and 48 define a width "b". The
proximal ends of channels 54 and 56 are substantially parallel to the axis of mounting
portion 38 of collar 34.

Referring again to Figures 4-6, a pair of guide walls 100, 101 are also defined within
each of channels 54 and 56, respectively. The guide walls 100 and 101, generally aligned
along the axis of mounting portion 38 of collar 34, engage and trap roll cap 36 within the
channels 54 and 56 between the guide walls 100, 101 and retaining walls 50, 52, so as to



of the channel .for, positively ‘guiding the cap between the first or open
_position and the second or ‘closed position. The wall with the channel may
be unitary with the syringe barrel. For exanple, the channel- may be '
unitarily fornmed as part of the luer collar at the distal end of the
syringe barrel. Alternatively, the wall with the channel may be part of a:
collar that is |ockingly engaged over the distal end of the syringe barrel.
For exanple, the collar nay be Iocklngly engaged over the luer collar of a
prior art hypodermc syringe barrel .- The cap can be transl'ated and rotated
between the first position where the cag is adjacent and parallel to the

| uer collar or barrel and the sécond position where the cap seallngly
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surrounding components, so as to facilitate the assembly of roll cap 36 into the collar 34 as
well as to assist in the operation of roll cap 36 between its opened and closed (sealed)
positions.

The portions of side walls 46 and 48 adjacent distal end 40 of collar 34 also include
guide projections 58 and 60 which, with the assistance of ramped portions 100a and 101a of
the guide walls 100, 101, effectively angle channels 54 and 56 toward the axis of mounting
portion 38 for guiding roll cap 36 from the open condition shown in Fig. 1 to the closed
position shown in Figs. 12-14. Projections 58 and 60 also function to hold roll cap 36 in the
closed condition as explained further herein.

Retaining walls 50 and 52 are further characterized by locking projections 62 and 64
on sides of retaining walls 50 and 52 projecting outwardly therefrom. As explained further
herein, locking projections 62 and 64 cooperate with portions of roll cap 36 for locking roll
cap 36 in the closed condition illustrated in Figs. 12-14.

Roll cap 36, as illustrated in Figs. 7-10, may be unitarily molded from a
thermoplastic material. More particularly, roll cap 36 includes an outer surface 68 for facing
away from syringe 14 and an opposed inner surface 70 for facing toward syringe 14. Inner

 surface 70 is characterized by a central sealing projection 72 for sealingly engaging portions
of tip 28 of syringe 14 in proximity to passage 30. As best seen in Figs. 10 and 12, sealing
projection 72 may be formed in a generally frusto-conical configuration which can
conveniently seal the tip 28 of the syringe barrel by blocking passage 30. As depicted in Fig.
17, the frustoconical configuration of seaiing projection 72 may define, for instance, a
conically tapered wall component 72a inclined, for instance, approximately six degrees from
the normal as defined by an axis 73 perpendicular to the cap 36. It will be understood that
other acute angles may also be devised as need or desire dictate. The conically tapered
shape provided by the frusto-conical configuration of the central sealing projection 72 may
serve to enhance secure sealing of the projection 72 with the tip 28 of the syringe barrel. It



ot her responsibilities while conveniently and easily sealing or unsealing
the syringe barrel. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
perspective view of a hypodermi c syringe with the roll cap assenbly of the
subj ect invention nounted thereto and shown in an open condition. Fig. 2 is
a front elevational view of the collar for the cap assenbly shown in Fig.

1. Fig. 3 is a side elevational view of the collar. Fig. 4 is-a top plan
‘view of the collar. Fig. 4A depicts an alternate configuration of the
collar, suitabl-e for rotational nounting to a fitting. Fig. 4Bis a frontal

view of the configuration of Fig. 4A. Figy. 4C illustrates another
‘nmodi fication of the collar suitable for luer -slip deévices. Fig. 5is a
cross-sectigpal. view, taken along |ine 5-5 in _Fig.. 4. . .

wﬁf of course, be also apprecn that the ensions%f the sealing projection 72 may be .

chosen so that it will project into at least a portion of the passage 30 for blocking the
péssage and sealing the tip 28 (Fig. 12); to block tip 28 across the passage 30 without
substantial insertion of projection 72 into passage 30 (Fig. 12A); or in various other manners
as will be appreciated by those skilled in the art, so long as the projection 72 may close off
the passage 30 to seal or cover the syrihge tip.

As also seen in the Figures, an enclosure 110 may define a hemispherical-like
structure surrounding the central projection 72 to accommodate the tip 28 when the cap 36
is in the closed position, as well as to guard against inadvertent touch contact with either the
central sealing projection 72 when the cap 36 is in its open position, or with the syringe tip
28 when the cap is in its closed position. For instance, the dimensions of the various
components, such as the length of the central sealing projection 72 or the depth of the
enclosure 110, may be devised so that the tip of the sealing projection 72 remains recessed
or otherwise disposed within the confines of the enclosure 110 so as not to extend beyond
them. Thus, contamination of the supply of fluid which is in contact with the sealing
projection 72 during use of the assembly is minimized. Inner surface 70 of roll cap 36 may
also further include a slightly raised edge 79 on the inner surface 70 for sliding contact with
guide walls 100, 101. In addition, spaced apart arrays of ribs 76 and 78 may be disposed on
the edge 79 for frictionally engaging the guide walls 100, 101 to provide frictional resistance
that prevents roll cap 36 from unintentionally slidirig out of the open position shown in Fig.
11 . '

Roll cap 36 is further characterized by tapered edges 80 and 82 which respectively
define a width "c" slightly less than the dimension "b" between the portions of side walls 46
and 48 defining channels 54 and 56. Additionally, the tapered thickness of roll cap 36, as
measured in proximity to side edges 80 and 82, permits the sliding engagement of roll cap
36 in channels 54 and 56. |

Roll cap 36 further includes an actuation tab 84 which is dimensioned to facilitate
pushing and/or pulling of roll cap 36 relative to mounting collar 34. Actuation tab 84
includes locking undercuts 86 and 88 which are disposed and dimensioned to engage
locking projections 62 and 64 for securely locking roll cap 36 in the closed condition as
shown in Figs. 12-14,

3



Fig- 6 is a cross-sectional view taken along I'ine 6-6 in Fig. 4. Fig. 7 is
atop plan view-of the cap for the roll cap assenbly. Fig. 8 is a frontal

el evational view of the cap. Fig. 9 is a bottom el evational view of the
cap. Fig. 10 is a cross-sectional view taken along line 10-10 in Fig. 7.
Fig. 11 is a cross-sectional view taken along line 11-11 in Fig. 1. Fig. 12
is a cross-sectional viewsimlar to Fig. 11, but showing the cap in a
closed condition. Fig. 12A depicts a manner by which a central projection.
of the cap seals the syringe tip. Fig. 13 is a front el evational view of
the collar showi ng the cap in cross-secigon, in a closed condition, as
taken along line 102-102 of Flg 7 Flg 14 is a top plan vi ew of the r ol
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channels 54 and 56 of collar 34 ina dlstal direction. The raisgd edge 79 formed along the
inner surface 70 of the cap also sfides along guide walls 100, 101 within the channels 54, 56
of collar.34. In this orientation, the orthogonally aligned surfaces of edge 79 against guide
walls 100, 101 and between cap edges 80, 82 against side walls 46, 48 will substantially
prevent separation of roll cap 36 from collar 34 in a proximal direction. However, further
movement of cap 36 in a distal direction is enabled, as explained further below.

In this assembled condition, actuator tab 84 is radially outwardly of retaining walls
50 and 52, while side edges 80 and 82 are slidably engaged in channels 54 and 56.
Additionally, portions of side edges 80 and 82 are disposed inwardly of guide projections 58

~and 60.. , '

The collar 34 with the cap 36 assembled therein can then be slid in a proximal
direction over luer collar 32 of syringe barrel 14. As shown in Fig. 11, actuator tab 84 may
be seated against the shoulder of syringe barrel 14 to further ensure that cap 36 cannot be
moved proxifnally out of engagement with mounting collar 34 after cap assembly 12 is
mounted to syringe barrel 14. Additionally, as shown in Fig. 11, cap 36 is disposed to
prevent interference with interior regions of luer collar 32 and tip 30 so that syringe barrel
14 can be used easily. This illustrated alignment of cap 36 in collar 34 is maintained partly
by the engagement of edge 79 and/or rib arrays 76 and 78 with the guide walls 100, 101 of
the collar 34.

Cap.36 can be closed by exerting a distally directed force on actuator 84 with the
thumb or forefinger of the hand holding syringe barrel 14. Actuator 84 will slide distally
along the exterior of retaining walls 50 and 52. The tapered side edges 80 and 82 of cap 36
will slide through channels 54 and 56, with the edge 79 guided along the surface of guide
walls 100, 101. As the cap 36 is projected still further distally along the axis of the
mounting portion 38, a portion of cap 36 will strike and slide against, and pivot inwardly of,
guide projections 58 and 60, to urge the cap 36 towards its closed position. The ramped
portions 100a, 101a, disposed at generally acute angle 9 and in sliding contact with the edge
79, allow clearance for, and further provide guidance for, the cap 36 to pivot as described
above. The clearance gap "X" (Fig. 5) defined between guide projections 58 (60) and the
end of ramped portions 101a (100a) provides sufficient space to allow the cap 36 to pivot



medi cal devices, such as IV lines, catheters, or the like; and Fig. 16 is a
perspective view of the roll cap assenbly of the invention adapted for use
with the female luer lock fitting of Figure 15; Fig. 17 is a parti al
cross-sectional view taken along line 16-16 of Fig. 16 illustrating a

t apered seal i-ng projection. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT Turning now to the draw ngs, wherein |ike nunerals denote li ke
conponents, a protective cap assenmbly in accordance with the subject
~invention is identified general ly- by the numeral 12 in Figs. 1 and 11-14.
Protective cap assenmbly 12 is used withja hypodermi c syringe 14 having a
‘syringe barrel 16. As shown in Fig. 1, syringe barrel 16 includes an open

proxi mal end 18, a distal end 20, and a generall cyllndrlcal S|de wal | 22
ext endi ng abw&r%weﬂme@ﬂn vgaicalnopen grientation s/ith generaliy horizental, closednger

26 is insgp raﬁ&@ vttt Sbckd %dew&th 3G¢ 88 aﬂr&v@mﬁé thé Qap qse&orarsuuingvéutend
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‘ onentatlon shown in Flgs 12-14 as it advances distally through channels 54 and 56.

In the fully closed position shown in Figs. 12-14, sealing projection 72 of cap 36 will
engage passage 30 of tip 28 of syringe barrel 14. Locking of cap 36 is achieved by
engagement of portions of tab 84 defined by undercuts 86 and 88 of cap 36 with locking
projections 62 and 64 on outwardly facing surfaces of retaining walls 50 and 52.
Additionally, projections 58 and 60 will engage portions of the outer surface 68 adjacent
side edges 80 and 82 of cap 36 to bias cap 36 into the sealed condition of Figs. 12-14. As
will be appreciated, in the closed orientation the locking projections 62, 64 exert an upward
force on the undercuts 86, 88, with the projections 58, 60 exerting a downward force upon
portions of the outer surface 68 of the cap 36. Hence, when locked into position, the cap is
deflected so as to cause tip 28 of the syringe barrel 14 to exert a counterbalancing upward
force into the central sealing projection 72 of the cap. Hence, cap 36 will be releasably
snapped into secure locked engagement over the distal end of syringe barrel 14.

Cap 36 can be easily opened by merely exerting proximal forces on actuator 84 with
the thumb or forefinger of the hand holding syringe barrel 14. These proximally directed
forces 84 will cause undercuts 86 and 88 of cap 36 to disengage from locking projections 62
and 64 on collar 34, and will urge sealihg projection 72 out of engagement with tip 28.
Thus, cap 36 can be moved from the orientation depicted in Figs. 12-14 back to the
orientation shown in Figs. 1 and 11.

As earlier explained, the cap assembly 12 may be readily adapted to numerous
medical devices, wherein the cap assembly 12 may serve to seal a distal passageway of the
device between successive uses. In most instances, the collar 34 of the cap assembly may be
readily modified or otherwise appropriately configured to provide secure mounting to the
device adjacent the passageway which is designed to be sealed. One example of such
application is disclosed, for instance, in Figs. 15-17. Here, cap assembly 12 has been
modified for mounting to a stopcock assembly 120 associated with intravenous lines,
catheters or the like. The stopcock assembly 120 generally features a female luer lock fitting
125 having a thread component 130. A lever arm 135 controls passage of fluids,



‘6 Distal end 20 of syringe barrel 16 includes an elongate tip 28 having a
passage. 30 extendi ng axi ally therethrough and comuni cating with chanber
_24.- A luer collar 32 concentrically surrounds tip 28, and includes an array
of internal threads for rel easably engaging the hub of a needle cannul a. e

. Thus, the lunmen through the need e cannula can be placed in comunication
with passage 30 through tip 28 for delivering fluid fromchanber 24 to a
patient, or for drawing fluid froma patient into chamber 24. Protective
cap assenbly 12 includes a collar 34.and a roll -cap 36. As explained in"
greater detail below, roll cap 36 is enq?ged in collar 34 for novenent

bet ween the open position -shown in R g where passage 30 through tip 28
is open and readily accessible, and the closed position shown in Figs.

12- 14, whemedizamentyor e like Mughyhs stapeatk assemtiiy URA0 betvweiey an iglesport dB6 and 34
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unting pefrtion aV| ng, opposed proxi mal
or the like utlhzed for injecting a medicine into the intravenous line controlled by the

'stqpcock 120. The relative dimensions of the cap assembly 12 and, in particular, the collar
34 may be configured to enable the collar 34 to slide without interference in the space 136
defined between the bottom surface of stopcock lever 135 and the exterior of the female
luer fitting 125 itself. “

Here, the cap assembly 12 has been modified for fitting to the female luer lock 125.
The collar 34 and, in particular, the circumferential surface 42 of the mounting portion 38
includes a mating thread component 115 for engagement with the thread 130 formed on the
female luer lock 125. Thus, the cap assembly 12 may be screwed on to the stopcock
assembly 120 so as to enable roll cap 36 to selectively seal a passageway formed in the
female luer lock 125.

As earlier described an as seen in Fig. 17, the central sealing projection 72 of the roll
cap 36 ma); include a conically tapered wall component 72a inclined, for instance,
approximately 6° from the normal as defined by an axis 73 perpendicular to the cap 36. Of
course, it will be understood that other acute angles may be chosen as need or desire dictate.
The conically tapered configuration of the central sealing projection 72 serves to enhance
and otherwise provide secure sealing of the projection 72 with the female luer lock 125 of
stopcock 120.

Referring to Fig. 16, it will also be seen that to insure that the cap 36 will securely

‘remain in its open position, a second pair of locking projections 140, 142 may be disposed at
the proximal end of retaining walls 50, 52. The cap 36 can be slid downwards within the
channels 54, 56 so that the locking undercuts 86, 88 slide over the locking projections 140,
142 and oriented beneath the locking projections so as to securely retain cap 36 in its open
position. If desired, the locking projections 140, 142 as well as locking projections 62, 64
can be provided with ramped sections at either or both the proximal and distal ends of the
locking projections to facilitate the ease with which the cap 36 may be displaced between its
opened and closed positions. It will be understood and realized, of course, that the second
set of locking projections 140, 142 and the ramped sections on either or both sets of

~ projections can be employed with equal purpose in the embodiment described in Figs. 1-14.



‘and di stal ends 39 and 40. Munting portion 38 may further include an inner
circunf.erential surface 42 defining a dianeter "a" which enables collar 34
to-be slidably mounted over luer collar 32 of syringe barrel 16. As seen in
Figures 11 and 12, the mounting portion 38 may also define-an axis
substantial l'y allgned with the axis of the syringe barrel. Portions of

I nner circunferential surface 42 of collar 34 adjacent proxinmal end 39

t hereof may define barbs (not shown) projecting inwardly. The barbs may be
configured to gradually bite into the thernopl asti.c. material of syringe
barrel 16 as collar 34 is slidably advapyced in a proxinal di rection over.

| uer collar 32. The conflguratlon of barbs will substantially prevent
renoval of collar 34 in a distal direction after it has heen securely

mounted to | uerlt will alsg besseen that themap iassembhyck2 may be prayided witlpthgprejestion and
provi ded gfrodvetarfhingéradnt A8sErBEL (AR eetrteem $2a% %d 4B fetel S0 toRnsble ihbrcafur .
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washer 15&1ther memtbmocktlewt I&Seommt:aﬂ)assemblyr p2r ot ewllobe further reahzed and
appreciated by those skilled in the art that the modifications described with respect to
stopcock assembly 120 are readily applicable to the syringe embodiment described in Figs.
1-14.

Thus, it will be seen that the cap assembly herein described provides a convenient
and ready way to selectively close or seal the passageways of numerous medical devices in
current use. The roll cap aésembly is readily modified to a variety of mountings or fittings,
thereby enhancing the versatility of the device.

It will be understood and realized by those skilled in the art that various
modifications may be made without departing from the spirit and scope of the appended
claims, the invention not being limited to the specific embodiments shown.



otherwi se formed or disposed at the base of collar 34, w th an opening
formed.therein adapted to frictionally engage the outer surface: of el ongate
tip 28. As will be explained in further detail below, for certfain
applications it will be understood and realized by those

that it may be advantageous to secure t he 7 cap assenbﬂm“H'mmﬂHm,m
about the fitting to which the assenbly is nounted. For instamce

repl acing the barbs on the inner circunferential surface 42 of the coI | ar
34 with one or nore circunferential projections 111 disposed about all or

~a part of the circunference of the surfigce 42 the cap assenbly 12 can be
attached to the luer collar 32 in a manner .to permt rotation of the cap

assenbly respective to the luer collar. See Figs. 4A and 4B. The
proj ecti OW{Wed as one or nore rings circunferentially
di'sposed on thq_sprjeetide capssemblyFor AAh&dicH] Yeviok, i viediealDdRdeShavingta
ci reunter %]Juln?ulxg rﬁlttu?g with opposed proximal and distal ends and a passage extending through
said distal end, said protective cap assembly comprising: :
at least one side wall "projecting transversely from said distal end of said mounting
fitting; and
a cap slidably engaged with said side wall and being movable between a first position
where said cap is spaced from said passage of said syringe and a second position where said

cap protectively covers said passage.

2. -The cap assembly of Claim 1, wherein said medical device is a hypodermic
syringe. '

3. The cap assembly of Claim 1, wherein said medical device is a stopcock.

4. The cap assembly of Claim 1, further comprising a sealing projection extending
from said cap and dimensioned for sealing engagement with said passage of said mounting
fitting when said cap is in said second position.

5. The cap assembly of Claim 2, wherein said sealing projection comprises a
conically tapered wall component, said wall component inclined at acute angle relative to the
normal in the plane of said cap.

6. A protective cap assembly for a hypodermic syringe, said syringe having an
elongate barrel with opposed proximal and distal ends and a passage extending through said
distal end, said protective cap assembly comprising:

at least one side wall projecting transversely from said distal end of said syringe
barrel; and

a cap slidably engaged with said side wall and being movable between a first position
where said cap is spaced from said passage of said syringe and a second position where said
cap protectively covers said passage.



as oné or more discrete projections of simlar or varied shapes

circunferentially disposed along a ring; or in various other mannérs as—

need or desire dictate. The projection(s) 111 may nmate with
groove or channel (not shown) forned around the circunfer enciﬂﬂ"”mgm"ﬂ"rmm
collar 32. Wile projection(s) 111 need not extend about the enterec u
circunference of surface 42, if so disposed, the projection(s) may be
arranged around the center of collar 34 to pronote stability of the

assenbly while mounted to the | uer col | ar- 32. As collar 34 is proximlly
advanced over luer collar 32, the projegtions 111 will deform over the
surface of collar 34 and snap i'nto place I'n the grooves, thereby providing
secure engagenent of the cap assenbly 12 with the luer collar 32 but
permtting the assembly 12 to easily rotate about the axis of the fitting.

To this extent, 7| St SR BP 6k LGod ded
when configuri ng t %arOJ gg?? 16.th ar?g“'?ljﬁgg%ﬁo%rg%ond ng‘;’ grgto%\%?%
ensure sno®fseid@p Q%ﬁal eH@ﬂ{ seen in Fig. 4, a pair of parallel side
wal I's 46 and 48 project outwardly fromthe outer circunferential surface of
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said cap in said second position.

9. The cap assembly of Claim 6, further comprisirig a sealing projection extending
from said cap and dimensioned for sealing engagement with said passage of said syringe
when said cap is in said second position.

10. The cap assembly of Claim 6, wherein said at least one side wall comprises a
pair of side walls.

11. The cap assembly of Claim 10, further comprising a retaining wall extending
from each said side wall and defining a channel between said mounting portion of said collar
and said retaining walls, said cap being slidably and pivotably engaged in said channels.

12. The cap assembly of Claim 11, wherein said cap comprises an actuator disposed
externally of said channel and slidably engaged with said retaining walls for generating said
sliding pivotable movement of said cap in said channel.

13. The cap assembly of Claim 10, wherein said side walls are substantially parallel
to one another.

14. The cap assembly of Claim 6, further comprising a mounting collar lockingly
engageable adjacent said distal end of said syringe barrel, said side walls extending unitarily
from said mounting collar.

15.  The cap assembly of Claim 1, wherein said cap assembly is rotatably affixed
to said syringe.



portions of side walls 46 and 48 renote from nounting portion _\3_8_._____5_@____(1_@__
wal ls 46 and 48 and retaining walls 50 and 52 define channels 54 and 56

whi'ch face one another. The di stance between the inner. surf Ilmmmnum
wall's 46 and 48 define a width "b". The proxinal ends of chmmm :

~are substantially parallel to the axis of mounting portion 38 of coll"ar 347
Referring again to Figures 4-6, a pair. of guide walls 100, 101 are also
defined within each of channels 54 and 56, respectively. The guide walls
100 and 101, generally aligned along the axis of nounting portion 38 of
collar 34, engage and trap roll cap 36 wgt.hin the channels 54 and 56

bet ween the guide walls 100, 101 and retaining wall-s-50, 52, so as to
facilitate the novenment of the roll cap 36 between its open and cl osed
(seal ed) positions. For purposes which will soon be realized, each of the
gui de wall's 10016104 progktivtsaplads@nblecfot \aehyﬁ»@ﬂaﬁdc Byririgep Said (Y tingel Adving an

| ocat ed ne%fontgat&g bgll'rglt\iarilth 8;%10 & p}or)gamacl%lncll %{sta? ehdsTDt%ip projecting longitudinally at said

distal end and having a passage therethrough and a luer collar concentrically surrounding

said tip, said protective cap assembly comprising:

a collar having a mounting portion conﬁgufed for engagement around said luer collar
of said syringe, and at least one side wall projecting from said mounting portion of said
collar; and .

a cap slidably and pivotably engaged with said side wall of said collar and being
movable between a first position where said cap is spaced from said passage of said syringe
and a second position where in said cap protectively covers said passage.

17. The protective cap assembly of Claim 16; wherein said collar further comprises
a retaining wall extending from portions of said side wall spaced from said mounting portion
of said collar, said retaining wall defining a channel intermediate said retaining wall and said
mounting portion of said collar, said cap being slidably and pivotably engaged within said
channel. : :

18. The protective cap assembly of Claim 17, wherein said collar includes opposed
proximal and distal ends, said channel between said retaining wall and said mounting portion
defining a first channel section, said collar further comprising at least one guide wall

" extending along portions of said side wall and said retaining wall, said guide wall comprising
a ramped portion angularly aligned to said first channel section, said cap being slidably
engaged with said guide projection for guiding said cap through said sliding and pivotable
movement between said first and second positions of said cap.

19. The protective cap assembly of Claim 17, wherein said cap includes an actuator
slidably engaged with said retaining wall and disposed exteriorly of said channel for urging

said cap between said first and second positions.

20. The protective cap assembly of Claim 16, wherein said collar comprises locking



=rarrped portlons 100a, 10la are angled toward the axis of- the—n@um_kng_ —
portion 38 at a generally acute angle "0" (Fig. 5) chosen, for |nstance

according to the dinensions of surrounding corrponents o) ai,ﬂﬂ!’ ,ﬂ l"u m'mm
. the assenbly of roll cap 36 into the collar 34 as well ‘as t

operation of roll cap 36 between its opened and closed (seal ed) p05|t orfs
The portions of side walls 46 and 48 adjacent distal end 40 .of collar. 34
al so include guide projections 58 and 60 which, with the'assistance of
ranped portions 100a and 10la of the guide walls 100, 101," effectively
angl e channels 54 and 56 toward the axigyof nounting portion 38 for guiding
roll cap 36 fromthe open condition shown in Fig. 1-to the closed posi tion
shown in Figs. 12-14. Projections 58 and 60 also function to hold roll cap

36 in the BFansder reioasably loeking said eAp-in said seeAndiPOsitinkr ei n. Retai ning wall s 50
and 52 are further characterized by | ocking projections 62 and 64 on sides

of retaining 0 and.52 pro I n rdl y ther from alned
further herein V\%i Qteﬁp‘ﬁ%%ﬁs%ﬁtfgﬁkﬁpgﬁﬂngﬁ ¥ % “‘ﬁ%’!’
roll cap 34 léast odx@dﬂtemg’oﬂmlehsabbpn&ﬁ)ed mngdgenehmhipomds of said ¢dpl ust r at ed in
Flgs 12-14.
22. The protective cap assembly of Claim 16 wherein said cap includes a projection
for sealing engagement with said passage in said syringe when said cap is in said second
position.

23. A protective cap assembly for a hypodermic syringe, said syringe having an
elongate barrel with opposed proximal and distal ends, a tip projecting longitudinally at said
distal end and having a passage therethrough and a luer collar concentrically surrounding
said tip, said protective cap assembly comprising:

a collar having opposed proximal and distal ends and a mounting portion configured
for engagement around said luer collar of said syringe, said collar comprising at least one
side wall and at least one retaining wall defining a channel, said side wall including a guide
projection disposed adjacent the distal end of the collar;

at least one guide wall defined within the channel, said guide wall including a ramped
portion oriented adjacent said distal end of the collar; and

a cap for selective sealing of the tip of the hypodermic syringe, said cap comprising
at least one tapered edge portion slidably engaged within the channel and a raised edge
portion in sliding contact with the guide wall defined in the channel, said cap rotated and
pivoted into sealed engagement with the syringe tip as said raised edge portion is guided
over the ramped portion of the guide wall and as a portion of said cap strikes said guide
projection.

24. The protective cap assembly of Claim 23, wherein said side wall comprises at
least one locking projection on a side of said side wall opposite the channel, said cap further
comprising an actuating tab disposed outside the channel and defining at least one undercut
in opposed relation to the side wall, said undercut engaged by said locking projection to
secure said cap in said sealed engagement with the tip of the syringe.



"Rol |l cap 3-6, as illustrated in Figé. 7- 10 may be unltarllr rmlded froma ~

thernopl astic material. Mre particularly, roll cap 36 in ”‘gﬁlmmﬂwﬁ”””

surface 68 for facing away -from syringe 14 and an opposed
for facing toward syringe 14. Inner surface 70 is characterized by " s
central sealing projection 72 for sealingly engaging portions of tip 28 of
syringe 14 in proximty to passage 30. As best seen in Figs. 10 and 12,
seal ing projection 72 may be formed in a generally frusto-conical
configuration which can conveniently seal the tip 28 of the syringe barrel
by bl ocki ng passage 30. As depicted in F8g. 17, the frustoconical
configuration of sealing projection 72 may define, for instance, a-
conically tapered wall conponent 72a inclined, for .instance, approxinmately
si x degrees fromthe normal as defined by an axis 73 perpendicular to the
cap 36. It w I'|2heThapgetativedan hssemblyhfClain23; vehregdin saidwgp Alrther lsomgasassed
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ura e cen seal 1’ng”pgroj ection
t o enhancesuseundiag sai |s¢qivgg projedtion ferpreventiog imadvestenttaugh cpntpctzsltlbthetsmenge

syringe bagg @ sedlihg projection, said enclosure configured to accommodate said syringe tip when
the cap is in a sealed condition.

26 The protective cap -assembly of Claim 25, wherein said tip is formed in a
generally frusto-conical configuration and said enclosure is formed with at least a partially
hemispherical portion.

27. The protective cap assembly of Claim 1, wherein said cap assembly is rotatably
affixed to said medical device.

28. The protective cap assembly of Claim 3, wherein said cap assembly further
comprises a threaded fitting for mating with a threaded female luer lock on said stopcock.

29. The protective cap assembly of Claim 9, wherein said sealing projection is
recessed within said cap.
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wll, of coy HagBeea R cgppreci ated t-hat -the di mensions of the sealing
projectionz en so that it will project into at |g : -
of the pas F
12); to block tip oss the passage 30 without substanti adb=dns,
projection 72 into passage 30 (Fig. 12A); ,or in various other manners- as
w Il be appreciated by those skilled in tﬂe_art, so long as the projection
72 may close off the passage 30 to seal or cover the syringe ti'p. As al so
seen in the Figures, an enclosure 110 nmay define a hem spherical-like "~ .
structure surrounding the central projection 72 to accommodate the tip 28
when the cap 36 is in the closed position, as wel'l as to guard agai nst

i nadvertent touch contact with either the central sealing projection 72
when the cap 36 is in its open poi;%;uﬁ-u\ with the syringe tip 28 when

cking the passage and sealing the ti

the cap is inits closed position. sastance, t he di nensions of the
various conponents, such as the | ¢hg N—the ceptral sealing projection 72
or the depth of the enclosure'llof 12 #‘3evisg§ so that the tip of the
sealing projection 72 renmains rece\-ig_ A&\ her'wi se di sposed within the
confines of the enclosure 110 so as R&
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t hem Thus,
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edge 79
frlctlonm
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rt arrays of
y engagi ng the
reS|stance that prevents ro

sliding out of the open position shown in Fig.
characterized by tapered edges 80 and 82 which respectively define a width
"c" slightly less than the dinension
46 and 48 defining channel-s 54 and 56. Additionally,
of roll cap 36, as measur ed

‘the sliding engagenent of cap

further includes an actuaylon t ab!

pushi ng-and/ or pulling atir d
Actuation tab 84 |ncLu
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contam nation of the supply of fluid which is
t he seallﬂg~p%efeet|en~¥2-durlng use of the assenbly is nlnﬁﬁﬁk
6 may al so further include a slight .
70 for sliding contact with guide
ribs 76 and 78 may be disposed on the
uide walls 100, 101 to provide
cap 36 fromunintentionally
cap 36 is further
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11. Roll
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"b" between the portions of side walls
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-~ locking projéctions—62-and 64 for securely locking roll ¢ ¥ .
¢l osed ThiostdbtHa®BeeR Re; ;ggyvn in Figs. 12-14. Cap assenbly IIZ-NS§HE§§(W@/BE‘°N
slrdrng es 80 and 82 of cap 36 into channgl s 5AREMAGHD of
~col | ar m @u dr rection. The raised edge 79 forne
surface al so slides along guide walls 100, 101 mnthrn t he
channels 54, 56 of collar 34. In this orrentatron the orthogonally aligned
surfaces of- edge 79 agai nst guide wal 13 100, 101 and bet ween cap edges 80
82 against side walls 46, 48 w || gftantrally prevent separ at 22 df“
cap 36 fromcollar 34-in"a pr oxi "3 rection. However, furthe‘4 ment of
cap 36 in a distal direction is/enabled, as explained further elo I n
t hi s assenbl ed condition Tl 0 34 is radially out

retaining walls edqq 80 and 82 ar
i n channel s 54

[ Kddi ti &y por 4) of side ed
di sposed i nwar dl y, o i j s 5




ang The coI]ar‘34 with the cap 36 assenbled therein c
a ﬁeédon over luer collar 32 of syringe barreﬁl fysmi%%m ,
Fi r tab 84 may be seated agai nst the shoul de

b t her- ensure that cap 36 cannot be noved prOX|naIly out of
engagenent mnt mounting collar 34 after cap assenbly 12 is nount ed to
syringe barrel 14. Additionally, as shgwn in Fig. 11, cap 36 is di sposed to
prevent interference withpi¢hterior regions of luer collar 32 and tip 30 so
that syringe barrel 14\dan be used easily. This illustrated alignment of

cap 36 in collar 34+'s naintained partly t he engagenent of edge 79

and/or rib arrays 7§ and 78 mﬁth%fhe g d@% |l's 100, 101 of the collar 34.

u
0 q) QII direct4b~force on actuator 84
mnth the thunb or foreXinger of tAethand hpl di ng syringe barrel 14.

Actuator 84 will slide olstally ;Iong the exterifr of retaining walls 50
and 52. The tqgﬁ;ed Si dé 3 ¥ 36 will slide through
channel s 54 an . \‘g t he surface of guide
wal s 100, 101. As the dq further distally along the

axhs of the ' 4. ‘k‘\,38/




This Sheet Has

moun ebacPiged o porti on of'qap 36 will strike and sli inst.—.and .
pi vo gui de projections 58 and 60, to urge the ¢apmSSHERYVRIAESBEEN |
its clo n. The ranped portions 100a, 101a, disposefl at gmEmRAUEY _

acute angle 0 and in sliding contact with the edge 79, allo .
and further provide guidance for, the cap 36 to pivot as described above.
The clearance gap "X' (Fi§. 5) defined bgtween guide projections 58 (60)
and the end of rakped postions 10la (100a) provides sufficient space to
allow the cap 36 t© P vo#*“ about fromits generally vertical, open
orientation towards itf\s generally horizgntal, closed configuration, with

t he | ocki ng undercut8786, 88 preventi ?he cap 36 from sliding out through
t he cl earance gap /X" it g closSed. Thus, cap 36 will gradually rotate
into the orientat)on/s (N Figs. 12-14 as it adyances distally through
channel s 54 and : y clg ed_position sRawn in Figs. 12-14,
sealing projectiaon 7 | it gage passage 30 of tégKZS of syringe

achi eved by
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portion surface 68 adjacent side edges 80 and 82 of cap 36 to
bias cap 36 into the seal ed condition of Figs. 12-14. As will be _
appreciated, in the closed orientation ghe | ocking projections 62, 64 exert.
an upward force on the undercuts 86, 88, with the projections 58, 60
~exerting a downward force upon portlgns of the outer surface 68 of the cap )
36. Hence, when | ocked into positigng the.cap i udef lected so as to cause

tip 28 of the syringe barrel 14,0 exert a- t er Bdl anci ng upward force
into the central seahing pr L-\“ o2 i ca'{ Hence *C,ap 36-wi |l be
rel easably snapped 1 nto seg cke ngagd m—{h/e di stal end of
syringe barrel 14. Cap 36 easi | yropenkd by Aefely exerting proximal’
forces o ctuator 84 wt t P61 of ef 1 pger{pf the hand hol ding
syringe barpr 4. These pr |47y di y plct ed] fprces} 84 will”cause undercuts
86 and 8&%9‘ cap di y om king projgptlions 62 and 64 on
col | ar 34 and wi}b ' 0j eciji on 72} out 31\en$ agement with tip
28. Thus, cap 3 L e no 1 thej prientati onjjdéprcted in Figs. 12-14
back to the D . '
2 : ! N\2¢
‘00)‘0‘ | )\ ‘ & "
y ) 14
N

S "”.f:/. | \ | [

. Yo /

FréG i)
. jb\l’ 3’ 7
N 0
\

Y v
. i ” u
(04 \(\’“ o —1 ,}J ﬂj‘ ‘
r:: ul .’:-“"’
@\“U;L\ (”/, ) z—-/,,b
o /1 e
o\ (2 T ‘7’,%
e / | 1 Bg i
gL W \\ ‘,,/
/5

Fie L

-engagerrent of portlons of tab 84 defined by undercuts 86 and| TSt Bhs BEEN !
wi th | Ds8h #Hs 62 and 64 on outwardl'y facing surfa g@‘gfsﬂepmcgp |
ret ai n| ‘l 52. Additionally, projections 58 and



orientation shown_in Figs. 1 and 11. As earlier explained, the cap_assembly
12 may be re readlly adapted to numerous nedi cal devices, whelfel

assenblmh&Sh ‘6 seal a distal passageway of the dgv st ? .. D
SUCCESSIV i nstances, the collar 34 of the cdp—assehb as2)
be read|I othermnse approprlately conflgured to prOV|de secure

nount i ng o t e deV|ce adj acent the paékagemay which is designed to be
seal ed. One exanple of such application is disclosed, for instance, in
Figs. 15-17. Here, cap assenbly 12 h been, nodified for nmounting to a
stopcock assenbly 120 associ at ed—wi 14, J. nes, catheters or .the
| i ke. The stopcock assenbly ¢ enale | uer | ock
fitting 125 having a thread cg Ym 135 controls

passage of fluids, 12 nedic_'r' ~z~:gy—_-f sshrough t he stopcock
assenbly 120 between an inl et b& 6 o
> :
' /]
T#\K;__’,//
FIG 3
. J/ H Y
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an—otuttet—port—137-—Fhe fermal e luer lock 125 is provided for @TE'%] VEET HAS BEE#

att aghrent pofs sy indgs or the like utilized for injecting a di Cl %E ) 1ED :

the 1 controll'ed by the stopcock 120. The rel at -

di mngﬂﬂﬂgmnﬂﬁ ngp assenbly 12 and, in particular, the collar 34 may be

confi e the collar 34 to slide without interference in the _

space 136 defined between the bottom surface of stopcock |ever 135 and the

exterior of the female luer fitting 1258itself. Here, the cap assenbly 12

has been nodified for fitting to the female |uer |lock 125. The coﬂfar 34

and, in particular, the circunferential surface 42 of the nounting.portion

38 includes a mating thygad conponent 115 for engagenent with thethread

130 formed on the femal & | uer lock 125. Thus, the cap &senbly 12y be

screwed on to the stopceck assenbly 120 so as to enabl %ol |l cap 36 to

selectively seal a paskagemay‘forned in the femgle |uer tl ock 125. As
S

earlier described an a een in Fig. 17, the cerx¥al se%ling proﬂection 72

ME.

pnponenty 72a -
3 4f i ned by




cour'se;—i-t-w-H—be—-underst ood that other acute angles may be chosen as need-'-'
or des’rﬁ:@sﬂkﬁ-}a Be R;I?' acgconl cal ly tapered configuration of the central

seal i ng ¢ives to enhance and ot herw se provi de secure

seal i ng ion 72 with the female luer |ock 125 of stopcock 120.
Ref erri it will also be seen that to insure t ~CAPR-20——
w | | securely remal ninits open position, a second pair of Imglga{;,c[ HAS BEEN

projections 140, 142 may be di sposed at .the proxinmal end of retalmEPanEmls
50, 52. The cap 36 can be slid downwar ds Wi thin the channel &
the | ocking undercuts 86, 88 slide over the |ocking prOJectlons 140, 142

and oriented beneath the | ocking projections so as to securely retain cap

36 in its open posjition. If desired the | ocki ng pr . 4 142 as
wel | as | ockERQIECTINE CAR ASSEMBL A MEDIGAL D) ASSAGEWAY, s at

ei ther or both the prOX|naI and dlstal ends of’ the Iocklng prOJectlons to

facilitate the ease with whi 2 ‘b dpkaced between its
opened and cl osed positions™=tt —amat real i zed, of course,

~that the second set of |ocking projections 140 142 and the ranped sections

on either or boAlpretettivecsafapy capeastémbly forahe pms@ewlappéd nvadidal deyicelis pravidede i n
the embodi ﬁ@ga.t&?sc%fa aQ?eﬁjnb'lf'm 1ug§s a %al;‘ét]hat is guided for sliding and pivotable movement

between a closed position where the proximal end of the medical device is easily accessed
and a closed position where the proximal end of the medical device is sealed. The medical
devices which can be protected by the cap assembly include hypodermic syringes, stopcock.
assemblies associated with LV, lines and catheters, or the like. A medical worker holding
the medical device in one hand can easily and repeatedly move the cap between the opened
and closed position with a thumb or forefinger of the hand holding the medical device. -

Fig. 1 iy

Tiige



— o . I | -
13 It will also be seen that thé_cap assenbly 12 may be p

PDassenbly 12 to be securely

y ve. o BFHESEURNE SHEET
projection and groove a;zggg nt described with respect k@aékg 0 4bji -
ate ;

herein so as to ?ﬁ@pk
r.ot at abl ﬁb{);t e ag.ig of femal e luer | ock '125. This woul d be especially
advant agéous hére in that the location of the cap 36 relative to the
st opcock | ever. 135 nay be displaced so that the two will -not interfere
during operation of either the stopcock |ever 135 or the cap assenbly 12.
It will be further realized and appfﬁqigated by those skilleg in the art
-that the nodifications described with respect to stopcogk a §enb|y 120 are
‘readily app!f%t Lg_tﬂe sytinge enbodi nent described/in Figs. 1-14. Thus,
it will be qee at thd cap assenbly herein described provides a
conveni ent and ready mgy to selectively close or :
n

nuner ous nedi cal devi t S\\\‘\
- 16

12




current use. The roll cap assenbly is readily nodified to a Aaﬁgmmgms”gm |

mounti ngs or fittings, t-hereby enhancing the versatility of {ihe deyi CM ig%

wi I be understood and realized by those skilled in the art { I]ggteyir_ﬂ ,,,,,,,,,,,,,,,,,,,,,,

nodi fi cati ons may be nmade without departing fromthe spirit &at—Sseope—at—
~the appended clains, the invention not being l'imted to the speC|f|c

enbodi nents shown. 14 WHAT IS CLAIMED IS: 1. A protective cap assenbly

for a nedical device, said nedical device having a nmounting fitting with
opposed proxi mal and di stal ends and /pﬁ gsage extending through said

di stal end, s tecti cap asse conprising: at |east one side wall
proj ecting tr%l@eﬂ‘fr m sai d di st aI end (H said nounting fitting; and




a cap slidably engaged with said side wall and bei ng novabl e
first position where said cap is spaced from sai d passage of SBEB.@EMEQ‘ESHEET
and- a second position where said cap protectively covers sai passagea MAR m
The cap assenbly of Caim1, wherein said nedical device is § Bstpod R eenerraaneeas
syringe. 3. The cap assenbly of Caiml1, wherein said nedica
stopcock. 4. The cap assenbly of Caim1, further conprising a sealing
proj ection extending fromsaid cap and di nensi oned for sealing engagenent
wi th said passage of said nounting fi@/Ahg when saiglpcap is in said second
position. 5. T p a ly of Gaim2, whereyn sai"d sealing projection
conprises a co 1=y~ red wal | conponent, g¢aid wal{l{f$onponent inclined
at acute angle relative to the normal in the pfane of gaid cap. 6. A
protective cap assenbly for a hypode ' sajd syringe having an
el ongate barrel w th opposed proxi pg¥ armd o ends and a passage

extendi ng through said di stfl end e captassenbl y conpri sing:
- 4B

4B

G FIG-4C
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at | east one side wall projecting transversely from sai d diljsBEPLAGEMENT SHEET
syringe barrel; and a cap . slidably engaged with said side Wall an(i me
movabl e between a first position where said cap is spaced fjfr Batesai'd>.passaye...
of said syringe and a second position where said cap prote ~T0 S

sai d passage. 7. The cap assenbly of Caim6, further conprising neans
for preventing separation of said cap fromsaid side wall. 8. The cap
assenbly of Caim?7, further conprising neans for rel easably | ocking said
cap in said second position. 9. The 48431 assenbly of Claim6, further
conprising a | LQg prgection extending fromsaid cap and di nensi oned for
seal i ng engaf?rirGw.Lh I d passage of said syringe when said cap is in
sai d second poskt¥dn. ' ' '
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10. The cap assenbly of Claim®6, wherein said at | east ong
conprises a pair of side walls. 11. The cap assembly of G
conprising a retaining wall extending fromeach said side
a 'channel between said nounting portion of said collar anf= ]
wal | s, said cap being slidably and pivotably engaged in said channels 12.
The cap assenbly of Claim1ll, wherein said cap conprises an actuator

di sposed externally of said channel and slidably engaged with said
retaining walls for generating said syfﬂzng pi vot abl e novenent of said cap
in said channel. 13. The cap assenbly of C aim 10, wherein said side walls
are substantially parallel to one another. 14. The cap assenbly of C aim6,
further conprising a nounting coIIar Iockingly engageabl e adj acent said

di stal end of said syrlnge 3F , side wal | s extending unitarily from

said nmounting collar. enbly of Cla|n11 wherein said cap
assenbly i's rotatably afflxe to sald syringe.

<——!—10 ,/36

70
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1-6 16. A protective cap assenbly for a hypoderm c syringe, - VT T

havi ng -an el ongate barrel wth opposed proximal and distal e @W
projecting longitudinally at said distal end and having a p a?e. 1 -MAR 9%
‘'t heret hrough and a | uer collar concentrically surrounding s o sai e, _
protective cap._assenbly conprising: a collar having a nounting portron ‘
configured for engagenent around said luér collar of said syringe, and at

| east one side wall projecting fromsaid nounting portion of said collar,

and a cap slidably and pivotably engaﬁ;’dm th said side wall of said collar

and being novabl e between a first position where said cap is spaced from

sai d passage of said syringe and a second position where in said cap ,
protectively covers [ assa 17. The protective cap assenbly of Caim

16, wherein said colﬁlﬁrmr onpri ses : .

- 36




~a retaining wall extending fromportions of said side wal | - sfEg -
mounti ng portion of said collar, said retaining wall definin aQEEH&§ #ﬁj:ﬁ::T

i nt.ernedi ate said retaining wall and said nounting portion o ngd
sai d cap being slidably and pivotably engaged within said ch on?"TR"“THﬁ“"":
protective cap assenbly of Caim 17, wherein said collar includes opposed
proxi mal and distal ends, said channel between said retaining wall and said
nmounting portion defining a first channel section, said.collar further
conprising at |east one guide wall eYy@hZing along portions of said side

wal | and said retaining wall, said guide wall conprising a ranped portion
angul arly aligned to said first channel section, said cap .being slidably
engaged with said guide projection for guiding said cap through said

sliding and pivotabl e novenrent between said first and second positions of

said cap. 19. The protective cap assenbly of Caim17, wherein said cap

i ncludes an actuator slidably engaged with said retaining wall and di sposed
exteriorly of said channel for urging said cap between said first and

second positions. 20. The protective cap assenbly of  Caim 16, wherein said
col l ar conprises | ocking oo - : -

:

o o
g o 0
o - <
-~ 8 v ©
o — ™M
o
o
o

FIG-11



17 means for releasably locking said cap in said second posi| P@PLA@@MEWW%HEET
protective cap assenbly of C aim 20, wherein said | ocking nmgans cqg?g
| east one detent for releasable snapped engagement wi th ppphiecons YoIABakRk0
cap 22. The protective cap assenbly of Caim 16, wherein sarg—cap—inckudes ..
a projection for sealing engagenent with said passage in said syringe when
said cap is in said second position. 23.. A protective cap assenbly for a
‘hypoderm ¢ syringe, said syringe having an elongate barrel with opposed
proxi mal and distal ends, a tip projgy@ﬁZm;l ongitudinally at said distal
end and havi ng a passage therethrough and a | uer collar concentrically
surrounding said tip, said protective cap assenbly conprising: a collar

having opposed proxinal.and di stal ends and a nounting portion configured

16

72
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for éngagenent around said luer collar of said syringe, sa

: qqc.fﬁll'ﬁ EN

conprising at |east one side wall and at | east one retainifjg wa bﬁMﬁqﬁﬁ%SEr
a channel, said side wall including a guide projection dis éja1pjaaMARtlsgﬁ
the distal end of the collar, at |east one guide wall defi pfhrn the 0

channel, said guide wall including a ranped portion oriented adj acent said
-distal end of the collar, and a cap for selective sealing of the tip of the
- hypoderm ¢ syringe, said cap conprising at- | east one tapered edge portion
slidably engaged within the channel #41Q rai sed edge portion in sliding
contact with the guide wall defined in the channel, said cap rotated and
pi voted into seal ed engagenent with the syringe tip as said rai sed edge
portion is guided oveg tRe r ed portion of the guide wall and as a
~portion of said cap sF}i'es-ﬁgz gui de projection. 24. The protective cap
assenbly of Caim 23, reif d side wall conprises at |east one | ocking
projection on a side of said side-wall opposite the.channel, said cap

further conprising an actuating tab dis edpput si-de t?é channel and
defining at |east one undercut in oppos rglagtteQ to e side wall, said
under cut engaged by said | ocking project{ .
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"

secure said cap in sai d seal ed engagenent with the tip of t Y, éﬁfNTSHEéT
18 25z The protective cap assenbly of Caim23, wherein sa %ﬁhﬁqLN her

conprises a sealing projection for engagenent with the tip -06 t%he]_ gqug%
and an encl osure portion surrounding said sealing projectidn ¢ P eventi-pa
i nadvertent touch contact with the syringe tip or sealing projection, said
encl osure configured to accommbdate said syringe tip when the cap is in a
seal ed condition. 26 The protective cap assenbly of C aim 25, wherein said
tipis formed in a generally frustoi@/Aid@il configuration and said

enclosure is formed with at |least a partially hem spherical portion. 27.

The protective cap assenbly of Claim 1, wherein said cap assenbly is
rotatably affixed to said nedical device.

FIG-14




28. The protective cap assenbly of Claim3, wherein said c “§§§$ﬁ9k i
further conprises a threaded fitting for mating with a thr gﬁe enargT GEFT
| ock on said stopcock. 29. The protective cap assenbly of @étgnQB\MkRm

said sealing projection is recessed within said cap.

11/12
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REPLACEMENT SHEET

PROTECTIVE CAP ASSEMBLY FOR A MEDICAL DEVICE PASSAGEWAY

ABSTRACT OF THE DISCLOSURE

A protective safety cap assembly (12) for the passageway (30) of a medical device is
~ provided. The safety cap assembly (12) includes a cap (36) that is guided for sliding and
pivotable movement between a closed position where the proximal end of the medical
device is easily accessed and a closed position where the proximal end of the medical device
is sealed The medical devices which can be protected by the cap assembly (12) include
" hypodermic syringes (14), stopcock assemblies with L. V. lines and catheters, or the like. A

" medical worker holding the medical device in one hand can easily and repeatedly move the
cap (36) between the opened and closed position with a thumb or foreﬁnger of the hand
holding the medical device. -

Fig. 1
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