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(57) Abstract

A small needle tip cover (84) is provided which is capable of rendering a used disposable needle safe from accidental punc-
tures. Needle tip cover (84) is preferably formed from either extruded or molded plastic. Needle tip cover (84) includes a housing
portion (85) and a shield portion (86) that is connected to the housing (85) via connection member (87). Housing portion (85) in-
cludes a channel (89) therein which supports a viscous adhesive (88) which produces a friction surface for gripping the shaft of a
used disposable needle (82) brought into contact therewith. The needle (82) is placed into channel (89) in a motion that is at least
partially transverse to an axis defined by needle (82). Usually however, needle (82) is placed into channel (89) in a motion that is
substantially transverse to an axis defined by the needle. In other words, the shaft of needle (82) slides down slanted walls (89a)
forcing channel (89) open which allows the needle shaft to enter channel (89). After entering, the opening in the channel (89)

closes and the shaft is trapped therein.
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NEEDLE TIP COVER

Field of the Invention

This invention relates generally to devices for used
disposable needles which render the needle safe from accidental
puncture. In particular, this invention relates to covers for used
disposable needles, and a method for attaching covers on the tips
of used disposable needles.

Background of the Invention

Medical personnel throughout the world confront the daily
risk of accidental puncture by used disposable needies. In turn,
accidental puncture presents the risk of infection by potentially
deadly diseases. Over time, the exposure of doctors or
veterinarians, nurses, and technicians to used needles is so
massive that occasional punctures are almost a certainty. With
each occassional puncture comes the risk of potentially deadly
disease, with its associated costs.

The medical industry is in dire need of a device that can
eliminate these risks. But in order to be accepted, any such
device must present a per item cost proportional to the risk
present, and the device must be introducable into the medical
industry without the need to alter the design of disposable needle
assemblies themselves. Unless these two prerequisites are met,
the device will likely be destined for the dust bin of history.

What is needed is a simply manufactured device that is
extremely inexpensive and provides a method of rendering used
disposable needies relatively safe from accidental punctures.
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Summary of the Invention

In one sense, the present invention may be described as a
method of rendering a used disposable needle safe from
accidental punctures. The method comprises the steps of
providing a needle tip cover and then moving a needle to be
covered into the needle tip cover in a motion that is at least
partially transverse to an axis defined by the needle. The needie
tip cover includes a housing having a channel sized to recieve a
portion of the shaft of a used disposable needle therein. Means
for gripping the shaft of the needle, which includes a friction
surface, is supported in the channel of the housing. The housing
also includes means for shielding the tip of the needle when the
needle is gripped by the gripping means.

In another embodiment, a needle tip cover comprising a
first arm and a second arm is provided. A spring means is
integrally formed to the two arms and is operable to force the
two arms together. The opposing arms include a plurality of
serrated burrs which contact the shaft of a used disposable
needle situated between the arms in such a way that the tip of
the needle is covered and unable to escape. Some means is
provided for holding the two arms apart pending the arrival of a
needle tip there between. This means is disabled when the needle
moves between the arms in a direction that it is at least
partially transverse to an axis defined by the needle.

in another embodiment, a needle tip cover comprising a
resiliently closable shell is provided. The shell is capable of
defining a first open shape which allows a used disposable needle
tip to be transversely placed within the shell. After the needle
tip is received within the shell, the shell tends to resiliently
assume a second closed shape. The shell is provided with a means
for preventing the escape of the needle tip when the shell has
resiliently assumed its second closed shape. The means for
preventing the escape of the needle tip can comprise a pliable
surface, either integrally formed with or supported by, the shell
which grips the needle and prevents movement thereof.
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A method of using the invention is also disclosed. The
method comprises a first step of providing a needle tip cover
which is capable of assuming a first open shape but tending to
resiliently assume a second closed shape. The second step is
accomplished by providing a means for opening the needle tip
cover to assume its first open shape. Next, the shaft of the
disposable needle is placed within the open needle tip cover in a
motion which is substantially transverse to an axis defined by
the needle. Finally, the means for opening the needie tip cover is
disabled thereby allowing the needle tip cover to resiliently
assume its second closed shape over the needle tip.

It is an object of the present invention to provide an
improved device and method for rendering used disposable needies
safe from accidental puncture. Other objects will become clear
from the foregoing description.
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Brief Descriotion of the Drawi

Fig. 1 is a side view of a needle tip cover according to an
embodiment of the present invention attached to the tip of a used

disposable needle.
Fig. 2 is a view along the shaft of a needie showing the

needle tip cover of Fig. 1.

Fig. 3 is a top view of the needle tip cover of Fig. 1 held
open by a collapsible column.

Fig. 4 is a view along the shaft of a needle when the cover
is held open and the needle is approaching the collapsible column.

Fig. 5 is a view along the shaft of a needle showing another
embodiment of the present invention.

Fig. 6 is an isometric view of the needle tip cover of fig. 5
shown held open.

Fig. 7 is an isometric view of still another embodiment of
the needle tip cover shown held open.

Fig. 8 is an isometric view of the needle tip cover of fig. 7
shown after resiliently closing on a used disposable needle tip.

Fig. 9 is a view along the needle shaft showing still another
embodiment of the present invention when the needle shaft itself
is holding the cover open.

Fig. 10 is the needle tip cover of fig. 9 shown after the
needle tip cover has resiliently closed on a used disposable
needle tip.

Fig. 11 shows a sectioned view of a dispenser for the needle
tip covers shown in figs. 1-4.

Fig. 12 is a side view of the dispenser shown in Fig. 11.

Fig. 13 is an isometric view of another embodiment of the
needle tip cover according to the present invention.

Fig. 14 is an isometric view of another embodiment of the
present invention attached to the tip of a used disposable needle.
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Detailed Descripti

For purposes of promoting an understanding of the
principles of the invention, reference will now be made to the
embodiments illustrated in the drawings and specific language
will be used to describe the same. It will nevertheless be
understood that no limitation of the scope of the invention is
thereby intended, such alterations and further modifications in
the illustrated device, and such further applications of the
principles of the invention as illustrated therein being
contemplated as would normally occur to one skilled in the art to
which the invention relates.

Referring now to Fig. 1, there is shown a needle tip cover 10
according to one embodiment of the present invention, providing a
protective cover for the tip of a used disposable needle 7. The tip
cover 10 is preferably formed from a single piece of sheet metal,
but could equally well be made out of some other substantially
rigid material such as molded or extruded plastic. Cover 10
includes a first arm 11 integrally formed with a spring means 13,
which in turn is integrally formed with arm 12. In this
embodiment, spring means 13 is simply a sheet metal bend that
tends to force arms 11 and 12 in opposing directions. As used in
this patent, spring means is any resilient structure which
operates to force two supported surfaces in opposing directions.
As used in this patent, arm is defined as any substantially rigid
structure which is capable of covering the tip of a used
disposable needle.

In order to prevent needle tip 7 from escaping from between
arms 11 and 12, there is provided burrs 14 and 15 which act in
opposition to burr 16. As used in this patent, burr is defined as
any rigid sharp edge that projects away from a supported surface.
Burrs 14, 15 and 16 press against the shaft 17 of needle 7
preventing the needle from either advancing or retreating with
respect to cover 10. The area between arms 11 and 12 defines a
channel, and burrs 14 through 16 are mounted within the channel
and act as means for gripping the needle. Arms 11 and 12 and
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spring means 13 combine together can be thought of as defining a
housing.

Fig. 2 shows the needle tip cover of Fig. 1 looking axially
along the needle shaft. In this embodiment, burrs 15 and 16 are
curved toward the center of cover 10. The curvature of burrs 15
and 16 prevents the needle from escaping from between arms 11
and 12 in either direction 18 or 19. Burrs having an infinite
number of other shapes would work equally well in preventing the
needle shaft from escaping. These shapes include but are not
limited to serrated or multiple curve patterns.

Fig. 3 shows the needle tip cover of Fig. 1 when arms 11 and
12 are being held apart by column 20. Arms 11 and 12 include
column supports 21 and 22 respectively. Supports 21 and 22 are
shaped so that forces acting on the column 20 are substantially
axial. Column 20 is preferably formed in the shape of a thin
walled tube which is capable of supporting a substantial axial
load but which is subject to immediate coliapse upon the
application of a slight transverse force, such as that provided by
the shaft of a needle striking said column. After collapsing, the
column either falls away or remains caught within the needle tip
cover with the tip of the used needle.

Fig. 4. shows the needle moving in direction 24 transverse
with respect to the needle's axis toward the column 20. Fig. 2
shows the cover 10 immediately after the needle 7 has struck the
column 20 causing it to collapse. There are numerous other ways
in which the arms 11 and 12 could be held apart until a needle tip
is brought therebetween. These include but are not limited to
providing a specialized dispenser for the tip covers that includes
a structure for holding the needle open until the needle comes
between the arms, or providing other collapsible support
structures which automatically collapse when a needle tip is
brought between the arms.

Medical personnel who are charged with removing a
disposable needle from a patient can position a single tip cover,
or a dispenser containing many clips, within arms reach of the
patient from whom the needle is to be removed. A dispenser
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could be provided which is small enough to be carried by medical
personnel in their pockets throughout the work day. Fig. 11 shows
a sectioned view of a possible dispenser 100 for the needle tip
covers shown in figs. 1-4 which is small enough to be carried in a
pocket. Dispenser 100 carries a plurality of covers 10 placed
side by side around the periphery of the dispenser. Each time a
needle tip is covered, a needle tip cover 10 is removed from
dispenser 100 via hole 101. When a cover is removed, spring 102
advances the covers to reveal a new cover 10 in front of hole 101.
Fig. 12 shows a side view of dispenser 100. Dispenser 100 also
includes a guide means 103 that guides the tip of the used
disposable needle to the appropriate position within the next
available needle tip cover.

Fig. 5 shows needle tip cover 40 according to another
embodiment of the present invention. Cover 40 is shown after
needle 37 has been trapped within the channel defined by the area
between arms 41 and 42. Arm 41 includes serrated burr 46 which
may be integrally formed thereon. Burr 46 presses needle 37
against pliable surface 44 which in this case is attached to arm
42, but could equally be integrally formed thereon. Pliable
surface 44 is preferrably made of a material, such as smooth
rubber, plastic, or adhesive that presents a relatively high
coefficient of static friction with respect to a needle shaft
pressed thereagainst. Like the embodiment described earlier,
spring means 43 acts to force arms 41 and 42 toward each other.
Pliable surface 44 could also include an adhesive layer 45 thereon
in order to further increase the coefficient of static friction
between the layer 44 and needie 37.

Fig. 6 shows an isometric view of the needle tip cover 40
shown in Fig. 5. Cover 40 is shown being held open by column 60,
which is wedged between arms 41 and 42. In this embodiment,
arm 41 includes a bore 50 which is sized to allow column 60 to
escape therethrough and fall away. A portion of end 51 of column
60 rests against the rim of bore 50. Column 50 is dislodged from
the location shown when the shaft of a needle strikes the column
50 in a downward motion that is in a direction at least partially
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transverse to an axis defined by the needle. When the column 60
is dislodged, said column escapes through bore 50 allowing arms
41 and 42 to collapse inward on the needle, as shown in Fig. 5.
Cover 40 could equally well be held open by a collapsible column
as previously described. In which case, the column would
collapse upon the application of a slight transverse force. This
slight force can be provided by striking the shaft of a used
disposable needle against the column.

Figs. 7 and 8 show still another embodiment of the present
invention when the needle tip cover 69 is in a first open shape
and after it has resiliently assumed a second closed shape. The
needle tip cover 69 comprises a resiliently closable shell 70
which supports a pliable surface 71. Surface 71 provides a
surface that will present a relatively high coefficient of static
friction with respect to a needle shaft pressed thereagainst.
Surface 71 might be an adhesive or might simply be an
appropriate surface integrally formed on the inner side of shell
70. Cover 69 also includes overlapping flanges 72 and 73 which
either may be attached to or integrally formed on shell 70. In
this case, needle tip cover 69 is held open by collapsible column
74. When the tip of a used disposable needle strikes column 74,
the column buckles and collapses allowing shell 70 to resiliently
assume its second closed shape, as shown in fig. 8. When needie
tip cover 69 closes on needle 77, pliable layer 71 presses along
the shaft of needle 77 preventing the escape thereof. Overlapping
flanges 72 and 73 are not necessary but can be provided to
further shield and prevent the tip of the needle from escaping.

Figs. 9 and 10 show end views of still another embodiment
of the present invention, which could be formed from molded or
extruded plastic. In this embodiment, the shaft of needle 82
forces the needle tip cover 79 to assume a first open shape.
Needle tip cover 79 includes a resiliently closable shell 80 which
defines a channel 83 for receiving the tip and a portion of the
shaft of needle 82 therein. Shell 80 supports a pliable surface
81, which could include an adhesive thereon or simply be shaped
to present a high coefficient of static friction, especially in the
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axial direction, to a needle pressed thereagainst. Fig. 10 shows
the needle cover 79 after it has resiliently assumed its second

closed shape. Pliable surface 81, which substantially surrounds
needle 82, acts to prevent the needle from escaping from cover

79.

The needle tip cover shown in figures 1 through 4 is similar
to the embodiments shown in figures 7 through 10, in that arms
11 and 12 combined with spring means 13 define a resiliently
closable shell analogous to shell 70 or 80. Figures 3 and 4 show
two different views of the needle tip cover 10 defining a first
open shape, and figures 1 and 2 show cover 10 after it has
resiliently assumed a second closed shape. Figure 3 shows
column 20 holding a shell defined by arms 11 and 12, and spring
means 13, in its first open shape. Figure 4 shows needle 7
moving to enter the shell in a motion having a direction 24 that is
substantially transverse to an axis defined by the needle. The
embodiment shown in figures 5 and 6 likewise show a resiliently
closable shell defining a closed shape covering a needle and a
first open shape held open by a column 60, respectively.

A method of rendering a used disposable needle safe from
accidental puncture is also disclosed. The method comprises a
first step of providing a needle tip cover which is capable of
assuming a first open shape but tending to resiliently assume a
second closed shape. The needle tip cover is positioned within
arms reach of the location where the nurse is when he or she
removes the disposable needle from the patient. Secondly, a
means is provided for opening the needle tip cover to assume its
first open shape. This means can be provided by the needle itself,
as shown in fig. 9, or can be provided by some structural support,
such as the collapsible column 20 shown in fig. 3, or possibly by
some type of specialized dispenser. A unique third step is
provided by placing the tip of a used disposable needle within the
open needle tip cover in a motion which must be at least
partially, but usually substantially transverse to an axis defined
by the needle. This step is shown in fig. 4. The final step
involves disabling the means for opening the needle tip cover in
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order to allow the needle tip cover to resiliently assume its
second closed shape over the needle. This step can be
accomplished by striking a collapsible column of the type shown
in fig. 3, or by simply passing the needle into the needle tip cover
as shown in fig. 10.

Figure 13 shows a needle tip cover 84 which is similar in
form and action to the needle tip cover shown in figures 9 and 10
except that needle tip cover 84 includes a shield portion 86
rigidly attached to but located remotely from the housing 85 by
connection member 87. All three portions of needle tip cover 84,
including housing 85, connection member 87 and shield portion
86, may be integrally molded together from a single piece of
plastic or other suitable material. Figure 13 also shows a used
disposable needle 82 being gripped by an adhesive layer 88 in
channel 89 of housing 85, and the tip of the needle is shielded by
shield portion 86. The shaft of needle 82 enters housing 85 in a
manner similar to that shown and described with respect to the
embodiment shown in figures 9 and 10. All of the embodiments
discussed earlier based upon figures 1 through 10 all show
housings having a channel therein and a means for gripping a used
disposable needle supported within the channel of the housing.

Figure 14 shows still another version of the present
invention that includes a needle tip cover 90 which is preferably
made from a substantially rigid extruded plastic having the
profile as shown in figure 14. Like the embodiments discussed
earlier, needle tip cover 90 includes a housing 91 having a
channel 94 therein, and means, such as an adhesive layer 93, for
gripping the shaft of a used disposable needle brought into
contact with the outer friction surface of the adhesive 93.
Channel 94 has a width and depth greater than the diameter of a

" needle to be placed within the channel. However, unlike the

embodiments described earlier, housing 91 is made from a
relatively rigid extruded plastic, and the channel 94 is open
rather than biased to a closed position as in the embodiments
discussed earlier. A used disposable needie can be placed in
channel 94 and into contact with adhesive 93 in a motion that
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includes a component transverse to an axis defined by the needle.
In so doing, the needle rides along slanted surfaces 92 and into
channel 94 where it is gripped by the adhesive and prevented from
escaping the channel 94. In this case, like all the embodiments
discussed earlier except for the embodiment shown in figure 13,
the housing itself provides the means for shielding the tip of the
used disposable needle in order to prevent accidental punctures.

Needle tip covers as in 90 are preferably made from an
elongated extruded profile of plastic material in which the
channel is continuously partially filled with a viscous adhesive
after the extrusion step. Either before or after the adhesive is
placed in channel 94, the extruded profile is successively cut into
short lengths to yield needle tip covers as in 90 shown in figure
14. The needle tip covers shown in figures 9 and 10 could be
made in a like manner. Unlike prior art devices, the needle shaft
can enter the channel of the housing of the present invention in a
motion that is at least partially transverse to an axis defined by
the needle.

While the invention has been illustrated and described in
detail in the drawings and foregoing description, the same is to
be considered as illustrative and not restrictive in character. For
instance, the needle tip covers shown could be made from formed
sheet metal or molded plastic, and the means for preventing the
escape of the needle tip from the cover could be any surface,
either integrally formed on or attached to, the inner side of the
cover, where the surface presents a sufficiently high coefficient
of static friction with respect to the needle that the needle is
unable to escape. It being understood that only the preferred
embodiments have been shown and described and that all changes
and modifications that come within the spirit of the invention are
desired to be protected.

SUBSTITUTE sHEET



WO 92/18184 PCT/US92/02893

10

15

20

25

30

12

We Claim:
1. A needle tip cover comprising:
a housing having a channel sized to receive a portion of the

shaft of a used disposable needle therein;

means, attached to said housing, for shielding the tip of the
needle;

means, including a friction surface supported in said
channel of said housing, for gripping the shaft of the needle

brought into contact therewith; and
whereby the shaft of the needle can enter said channel in a

motion at least partially transverse to an axis defined by the
needle.

2. The needie tip cover of claim 1 wherein:
the needle can enter said channel in a motion substantially

transverse by an axis defined by the needle.

3. The needle tip cover of claim 2 wherein:

said housing is a resiliently closable shell capable of being
deformed into defining a first open shape but tending to
resiliently assume a second closed shape;

whereby the tip of a used dispoable needle can enter said
shell in a motion substantially transverse to an axis defined by
the needle when said shell is in said first open shape;

said means for gripping includes means within said shell
for preventing the escape of the needle tip from within said shell
when said shell has resiliently assumed said second closed shape;
and

the needle tip cover further comprises means for holding
said shell in said first open shape, said means being disabled by
the arrival of a used disposable needle tip in said shell.

4. The needle tip cover of claim 3 wherein:

said means for preventing the escape includes a pliable
surface supported within said shell.
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5. The needle tip cover of claim 3 wherein:
said means for preventing the escape includes an adhesive
supported within said shell.

6. The needle tip cover of claim 3 wherein:
said means for holding said shell in said first open shape
includes a collapsable column lodged within said shell.

7. The needle tip cover of claim 3 wherein:

said means for preventing the escape includes a plurality of
burrs projecting inward in said shell, said burrs contact the
needle tip and prevent the movement thereof when said shell
resiliently assumes said second closed shape.

8. The needle tip cover of claim 3 wherein:
said means for holding said shell in said first open shape
includes a column that is capable of being dislodged.

9. The needle tip cover of claim 2 wherein:
said housing has a open channel with a width and depth
greater than the diameter of the needle.

10. The needle tip cover of claim 9 wherein:
said housing is made of a substantially rigid material; and
said means for gripping includes a layer of pliable material

at least partially filling said channel.

11. The needle tip cover of claim 10 wherein:
said pliable material is an adhesive.

12. The needle tip cover of claim 11 wherein:
said substantially rigid material is plastic.

13. The needle tip cover of claim 2 wherein:
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said means for shielding is a shield rigidly attached to but
located remotely from said housing, and said shield is capable of
shielding the tip of a used disposable needle when the shaft of
the needle is gripped by said means for gripping.

14. The needle tip cover of claim 13 wherein:
said housing is a resiliently closable shell capable of being

deformed into defining a first open shape but tending to

resiliently assume a second closed shape; and
said friction surface is supported within said shell.

15. The needle tip cover of claim 14 wherein:
said friction surface is a layer of adhesive supported within

said shell.

16. A method of rendering a used disposable needle safe from

accidental punctures comprising the steps of:
providing a housing having a open channel which supports a

gripping surface therein capable of gripping the shaft of a needle

brought into contact therewith;
moving the tip of a used disposable needle into said open

channel in a motion that is at least partially transverse to an

axis defined by the needle;
contacting the shaft of the needle against the gripping

surface thereby gripping the shaft of the used needle.

17. The method of claim 16 wherein:
said motion is substantially transverse to an axis defined

by the needle.

18. A method of rendering a used disposable needle safe from

accidental punctures comprising the steps of:
a) providing a needle tip cover which is capable of
assuming a first open shape but tending to resiliently assume a

second closed shape;
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b) providing means for opening said needle tip cover to
assume said first open shape;

c) placing a used disposable needle tip within said needle
tip cover in a motion which is substantially transverse to an axis
defined by the needle; and

d) disabling said means for opening said needle tip cover,
thereby allowing said needle tip cover to resiliently assume its
second closed shape over the tip of the used disposable needle.

19. The method of claim 18 wherein:

the shaft of the used disposable needie pressing against
said needle tip cover provides said means for opening said needle
tip cover.

20. The method of claim 18 wherein:
said means for opening said needle tip cover is a column
wedged within said needle tip cover.

21 The method of claim 18 wherein:
said step of disabling said means for opening said needle tip
cover is accomplished by striking the needle against said column.
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