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A needle safety device has a collar (4) and a housing (6) pivotally connected thereto. Cooperating locking members are provided at
the collar and the respective lower sections of the housing so that, once the housing Is pivoted to be in alignment with the collar, the

C an adg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca

OPIC - C]

PO 191

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

OPIC




(57) Abrege(

CA 2712327 A1 2002/12/27

en 2 (12 327
13) A1

suite)/Abstract(continued):

locking members would coactingly mate with each other to thereby retain the housing to die collar. To ensure that the coacting

locking meirr

bers could not be sabotaged by the sidewalls of the housing being deliberately forced away from the collar, barriers

(24a, 24b) In the form of guard flaps or arms are provided at the collar so as to prevent those sections of the sidewall that are
susceptible to being forced away from the collar from being exposed. As an added benefit, the guard flaps could be used as an
anchor to provide stabllization for the use of a hypodermic needle fitted with the safety needle device of the instant invention during
a subcutaneous procedure to a patient.
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ABSTRACT

A needle safety device has a collar (4) and a housing (6) pivotally connected
thereto. Cooperating locking members are provided at the collar and the respective lower
sections of the housing so that, once the housing is pivoted to be in alignment with the
collar, the locking members would coactingly mate with each other to thereby retain the
housing to die collar. To ensure that the coacting locking members could not be
sabotaged by the sidewalls of the housing being deliberately forced away from the collar,
barriers (24a, 24b) in the form of guard flaps or arms are provided at the collar so as to
prevent those sections of the sidewall that are susceptible to being forced away from the
collar from being exposed. As an added benefit, the guard flaps could be used as an
anchor to provide stabilization for the use of a hypodermic needle fitted with the safety
needle device of the instant invention during a subcutaneous procedure to a patient.
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Title: NEEDLE SAFETY DEVICE WITH ANTIREMOVAL PROTECTION
Related Application

This application is a divisional of Canadian Patent Application
No. 2,451,679 having an effective filing date of June 12, 2002, and claims priority

from therein.

Field of the Invention

This invention relates to a safety device for hypodermic needles and
particularly a safety device that has increased protection measures to ensure that

a contaminated hypodermic needle is securely enclosed by a needle sheath.
Background of the Invention

The prior art discloses a number of ways in which a hypodermic
needle may be prevented from being exposed to the environment. One of these
ways Is to have a housing that may be pivoted from an open position whereby the
needle is exposed to a closed position for enclosing the needle. References that
disclose such pivotable housing include the following Hollister U.S. patents:
4,982,842; 5,139,489; 5,154,285; 5,232,454, 5,232,455; 5,277,311; 5,423,765;
0,615,771, 5,649,622; 5,993,426 and Re37,110. All of the above noted Hollister
U.S. patents are assigned to the same assignee as the instant invention.

For the prior art needle protection housings, particularly those with
the Side Snap feature wherein coacting mechanisms at the base and the housing
of the device coact to fixedly retain the housing to the base once the housing is
pivoted to a position in alignment with the base, there is always the possibility that
some person will deliberately remove the needle protection housing by prying the
sidewalls of the housing so that the coacting mechanisms could no longer cbact.

This is possible due to the fact that the prior art devices are most likely made
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of plastic and therefore the needle sheath housing would have a built-in
elasticity that allows a certain flexing of the sidewalls of the housing.
This flexibility is required, on the one hand, to allow the coacting
mechanism at the housing to snap over the corresponding coacting
mechanism at the base for fixedly retaining the housing to the base.
On the other hand, the same flexibility allows a person, if he is intent on
sabotaging the integrity of the needle protection device, to pry the
housing from the base by applying an extra amount of force. An

illustration of the Side Snap feature is best shown in the aforenoted
U.S. patents 5,615,771 and 5,649,622.

There is another shortcoming in the prior art needle protection
devices. Such shortcoming results from the base, or the collar, of the
device being snapped onto the hub or neck of the medical device.
Such snap-dn feature enables the safety device to rotate about the
needle so as to enable the bevel of the needle to be oriented at a best
position for use, relative to the needle housing. A device with such
snap-on base or collar is best illustrated in the aforenoted U.S. patents
5,142,285 and 5,277,311. The disadvantage of such snap-on collar is
the possibility that a large enough force may be applied, accidentally or
otherwise, tb the collar of the device so that the device may be

dislodged from the hypodermic needie during use. -

Yet a further disadvantage of the prior art needle protection'
devices is that there is a lack of support for use when a patient is being
pricked with a needle equipped with the safety device. Oftentimes,
during the procedure of either injecting a patient or withdrawing fluid
from the patient, particularly when the needle is to be subcutaneously
inserted to the patient, there is a need to provide a support or anchor

to stabilize the device as the needle is inserted to the patient.
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Currently, clinicians have to gauge by experience and instinct how best

to stabilize a needie when performing an intradermal procedure on a

patient.

Summary of the Invention

To ensure that a needle protection device with a pivotable
housing could not be sabotaged, two guard flaps, or arms are provided
to the base of the device to act as barriers to prevent sections of the
respective edges of the sidewalls of the housing from being exposed
once the housing has been pivoted be in alignment with the base of the
device. In particular, the section of each sidewall of the housing
coincides with the area of the housing whereat the locking mechanism
for the housing is, and also the location of the coacting locking
mechanism at the base, so that once the housing is pivoted to its
alighment position and the respective locking mechanisms at the
housing and the base coact to retain the housing to the base, it would
be difficult for someone to deliberately remove the housing from the

base by prying the sidewalls of the housing away from the base. -

In a first embodiment, the guard flaps or arms are integrated to
the base or collar of the device, and extend from the collar as fiat
pieces on opposite sides of the collar. The configuration of the guard

flaps are such that it would enable a user to use those ﬂapé as anchors

or supports for stabilizing the medical device, and more particularly the
needle, during a subcutaneous procedure by the user. After the
procedure, the guard flaps act as partitions to close off the respective
sections of the two sidewalls of the housing, once the housing is
pivoted to the alignment position and the corresponding locking
members or portions at the housing and collar matingly coact to retain

the housing fixedly to the collar.
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In a second embodiment, the guard flaps are configured to be
curved arms that wrap around at least those sections of the sidewalls
of the housing having the Iockirig mechanisms once the housing is
pivoted to its alignment position with the collar, to thereby provide even

S further enclosure for the appropriate sections of the sidewalis of the

housing.

A variant of the instant invention safety needle device includes
the integration to the housing a latching mechanism such as for
example a hook that grasps the needie once the housing is pivoted to

10 the position in alignment with the collar. The hook integral of the
housing acts as a redundant safety feature to the Side Snap locking

mechanism.

Another feature of the needle safety device of the present

invention is the configuration of the base, or collar of the device.
15 Specifically, the collar has an upper portion and a lower portion
separated by an internal circumferential groove. The upper portion is
an open-ended collar or ring whereas the lower portion is a closed ring.
The internal circumferential groove that separates the two portions
enables the collar to be fitted to the flange that extends from the base
20 of the needle hub of a conventional hypodermic needle. The internal
circumferential groove may be designed with respective tolerances to
enable the collar, once fitted to the needle hub of the hypodermic
needle, to either rotate about the needle, or stay fixed at a given
orientation. If the collar were to stay fixed to the needle hub, it will stay
25 fixed at a given angular orientation relative to the needle hub to position
the bevel of the needle to a particular orientation relative to the housing,
so as to provide the user with a clear view of the tip of the needle when

inserting the needle to the patient. Once the collar is fitted to the
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needle hub of the hypodermic needle and the luer end of the medical device, be it
a syringe or otherwise, the needie safety device is guaranteed to remain coupled
to the needle hub insofar as the lower portion of the collar, which is closed,

prevents the collar from being removed.

Another aspect of the invention relates to apparatus comprising: a
base having a longitudinal axis; a unitary housing pivotable relative to said base
having two side walls each having an edge for defining a longitudinal slot
therebetween wherethrough a needle passes; and a barrier extending from said
base to prevent at least one section of the edge of each of said side walls from
being exposed once said housing is pivoted relative to said base to be at a

position in alignment with said longitudinal axis.

A further aspect of the invention relates to a needle protection
apparatus, comprising: a collar having first locking portions; a housing pivotable
relative to said coliar, said housing having two side walls each having a second
locking portion that coactingly mates with a corresponding one of said first locking
portioné when said housing is pivoted to a position along a longitudinal axis of said
collar; a barrier extending from said collar to prevent the respective edges of said
side walls of said housing where said second locking portions are located from
being exposed once said housing is pivoted to said position along said longitudinal

axis.

A still further aspect of the invention relates to needle protection
device, comprising: a base having a longitudinal axis; a housing pivotable relative
to said base having two side walis each having an edge for defining a longitudinal
slot therebetween; locking mechanisms at said base and said housing that coact
with each other to retain said housing to said base once said housing is pivoted to
a position in alignment with said longitudinal axis; and two arms each extending
from said base in perpendicular relationship to the edge of a corresponding one of

said side walls once said housing is pivoted to said alignment position, said arms

preventing said side walls of said housing from being manipulated to sabotage the

integrity of said locking means that retains said housing to said base.
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Yet another aspect of the invention relates to needle safety
apparatus, comprising: a collar having an upper portion and a lower portion
separated by an internal circumferential groove, said upper portion being an open
ring and said lower portion being a closed ring; and a housing pivotably connected
to said collar at a location away from the opening of said open ring so as to enable
said collar to slidably mate to a needle hub via said internal circumferential

groove; wherein said collar is non-removably fitted to said needle hub once said

needle hub is mated with a luer end of a medical device.

Still another aspect of the invention relates to safety device,
comprising: a collar having a longitudinal axis and two ears extending from
opposite sides of said collar orthogonal to said longitudinal axis; a housing having
two side walls for defining a longitudinal slot therebetween pivotably connected to
said collar, each of said two side walls having a groove or finger that coactingly
mates with a corresponding one of said ears when said housing is pivoted to a
position in alignment with said longitudinal axis; two arms each extending from
said collar proximately to a corresponding one of said ears to prevent respective
sections of the edges of said side walls of said housing from being exposed once

said housing iIs pivoted to said alignment position.

‘ It is therefore an objective of some embodiments of the present
invention to provide a needle safety device that has an anti-removal feature which

prevents the deliberate removal of a needle protective housing to expose a
contaminated needle.

It is yet another objective of some embodiments of the present
invention to enable the needle safety device to be used as an anchor in a

subcutaneous prbcedure’ with a patient.

It is yet another objective of some embodiments of the present

invention to provide a needle safety device that, once fitted to the needle hub of a
hypodermic needle, would remain fixedly coupled thereto once the luer end of a

medical device is fitted to the needle hub of the hypodermic needle.
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Brief Description of the Figures

The above mentioned objectives and advantages of the present
invention will become apparent and the invention itself will best be understood by
reference to the following description of the present invention taken in conjunction

5 with the accompanying drawings, wherein:

Fig. 1 is a perspective view of a first embodiment of the needle

safety device of the instant invention;
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Fig. 2 is a side view of the first embodiment of the present

inventive needle protection safety device;

Fig. 3 is a plan view of the first embodiment of the needle safety

device of the instant invention;

5 Fig. 4 is a perspective view of the needie safety device fitted to

the needle hub of a hypodermic needle;

Fig. 5 is a side view of a the needle safety device fitted to a

hypodermic needle;

10 Fig. 6 is a second embodiment of the needle safety device of the

instant invention;

Fig. 7 is a plan view of the second embodiment of the safety

needle device of the instant invention; and

Figs. 8a to Fig. 8c illustrate a different variant of the instant
15 invention in which locking flaps, in addition to both a Side Snap locking

mechanism and an internal hook, are provided.

Detailed Description of the Present Invention

With reference to Figs. 1-3, a first embodiment of the neédle

20 ~ safety device of the present invention is shown. As illustrated, needle
safety device 2 has a base or collar 4 to which is attached a needle

sheath or housing 6 by means of a pivotable hinge 8. Base 4 has a
longitudinal axis 10 toward which housing 6 Is pivotable per shown by
directional arrow 12. Sidewalls 6a and 6b of housing 6 define

25 therebetween a slot 22 wherethrough a needle, such as 14, passes
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when housing 6 is pivoted to be in an alignment position with base 4.
As is disclosed in the aforenoted incorporated by reference patents,
housing 6 is pivoted to a position along longitudinal axis 10 so as to be
in alignment with base 4, for enclosing a needle such as for example

cannula 14, which is a part of a hypodermic needle.

Base 4 has extending at opposite sides thereof two locking
portions 16a and 16b. These portions may be in the form of downward
sloping members or ears that slant downwards to form a larger base or
Qrasping portion. Each of the ears 16a and 16b coacts with a
corresponding locking member formed at the lower portion of housing
6. These locking members are referenced as 18a and 18b, and may be

~ in the form of retaining grooves formed with grasping fingers 20a and

15

20

25

20b, respectively. Thus, when housing 6 is pivoted to the position
along longitudinal axis 10 so as to be in alignment with base 4, due to
the elasticity of the plastic material from which the needle safety device
is manufactured, the respective sidewalls 6a and 6b of housing 6 would
flex when it makes contact with the top portion of ears 16a and 16b until
fingers 20a and 20b become'engaged to the base of ears 16a and 16b,
respectively, so that ears 16a and 16b are retained in retaining grooves
18a and 18b, respectively. Once ears 16a and 16b are retained in

grooves 18a and 18b, respectively, housing 6 is fixedly retained to base
4.

As best shown in Figs. 1-3, retaining grooves 18a and 18b, as
well as grasping fingers 20a and 20b, are integrally formed in the
intemal surface of sidewalls 6a and 6b, respectively. Due to the
elasticity of the plastic material, prior to the instant invention, if a person
were intent fo remove housing 6 from base 4, she could do so by

applying a great force to the edges of sidewalls 6a and 6b so as to pry
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the lower portion of housing 6, and therefore coacting locking
mechanisms such as 18a, 16a and 18b, 16b from each other. In other
words, a person can deliberately sabotage the integrity of the locking
mechanism of a prior art needle safety device, if such device is

o provided with locking mechanisms similar to the Side Snap mechanism

illustrated in Figs. 1-3.

The present invention substantially eliminates such possibility by
providing barrier means in the form of two guarding flaps, or arms, 24a
and 24b at the front portion of base 4 opposite to hinge 8, and therefore

10 housing 6. Arms 24a and 24b each extend from base 4 at a location
proximate to ears 16a and 16b, respectively, so as to hide or guard
those locking members, when viewed in the direction designated by
directional arrow 26. Thus, when housing 6 is pivoted to be In
alignment with longitudinal axis 10 so that retaining grooves 18a and

15 18b coact with ears 16a and 16b, respectively, to lock housing 6 to
base 4, the edges of the respective sections of sidewall 6a and 6b,
which coincide at least with the sections of the sidewalls that have the
integral retaining grooves 18a, 18b and gasping fingers 28a and 28D,
are hidden when viewed from direction 26. And with a hypodermic

20 needle fitted to needle safety device 2 as shown in Fig. 4 so that the
needle hub 28 of the hypodermic needie substantially fills the space 30

of housing 6, it would make it extremely difficult for a person to grasp
the lower portions of the edges of sidewall 6a and 6b and deliberately
force those sidewalls away from base 4. As best shown in Fig. 4, the

25  sections of sidewalls 6a and 6b that are guarded by arms 24a and 24b

are sections 32a and 32b, respectively.

For the embodiment shown in Figs. 1-3, the fact that guard arms

24a and 24b are flat enables a user to place needle safety device 2 in
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such a position that arms 24a and 24b are flatly placed against the skin
of a patient, during a procedure whereby a user inserts needle 14
intradermal to a patient. Thus, arms 24a and 24b act as anchor means
to provide the stabilizing that is desired to prick a patient with a
hypodermic needle fitted with the safety needle device of the present

invention.

As best shown in Figs. 1 and 4, base 4 has an internal
circumferential groove 4g that separates an upper portion 4u and a
lower portion 41. Both upper portion 4u and lower portion 41, as is collar
4 itself, are ring shaped. However, upper portion 4u is in the shape of
an open collar or ring, while lower portion 4l is a closed ring or collar.

Thus, collar 4 has a mouth or opening 4m that is formed by upper
portion 4u that leads to internal circumferential groove 4g, which in turn

is sandwiched by upper portion 4u and lower portion 4.

As best shown in Fig. 4, a hypodermic needle,‘ ‘and specifically its
needle hub 28, which has a flange 30 extending at its base, is fitted to
base 4 by means of mouth 4m from the direction of 26. Intermnal
circumferential groove 4q is configured such that it has a dimension that
substantially matches the dimension of flange 30. By design, the
dimension of internal circumferential groove 4u could be made wider
than flange 30 so that base 4, and therefore housing 6, could be rotated
about cannula 14.  Altematively, the dimension of internal
circumferential groove 4u could be configured so that, once fitted to
base 4, needle hub 28 is frictionally fixed thereto. In the instance where
needle hub 28 is fixed, the orientation of needle hub 28 could be
calculated so as to ensure that the bevel 14b-of cannula 14 has a given
orientation, with respect to housing 6, when housing 6 is pivoted away

from cannula 14 so that a user can readily see tip 14t of cannula 14 for
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insertion to the patient. If the dimension of internal circumferential
groove 4g is made such that base 4 is rotatable about cannula 4, but
with sufficient friction to prevent free rotation, then there is no need to

provide any predetermined orientation of bevel 14b, with respect to

housing 6.

Given that lower portion 4l of base 4 is a closed ring, when a luer
end of a medical device {(not shown) is mated to needle hub 28 per
directional arrow 34, the hypodermic needle is non-removably mated to
collar 4. This prevents needle safety device 2 from being removed,

accidentally or otherwise, from the hypodermic needle during use.

Figs. 6 and 7 illustrate another embodiment of the needle safety
device of the instantinvention. Components that are the same as in the

first embodiment are labeled the same. But for the guard flaps or arms,

the embodiment shown in Figs. 6 and 7 is the same as that shown In
the earlier figures. In particular, instead of using flat arms for guarding
the coacting locking portions of housing 6 and base 4, the arms for
doing so in the embodiment of Figs. 6 and 7 are curved so that each
arm wraps around its corresponding locking portion 16 of base 4.
Consequently, when housing 6 is pivoted to be in alignment with base
4 so that locking members 16 and 18 coact to retain housing 6 to base
4, curved arms 36a and 36b prevent to a greater degree the exposure
of sections 32a, 32b of respective sidewall 6a, 6b of housing 6. Thus,
it makes it even more difficult for a person to deliberately sabotage the

integrity of the coacting locking members of housing 6 and base 4.

A variant of the needle safety device of the instant invention is
shown Figs. 8a-8c. In.this embodiment, in addition to the coacting

locking members at housing 6 and base 4, there is also provided a latch
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mechanism 38, in the form of a hook, integrated to the inside of housing
6. Hook 38 grasps onto the shaft of cannula 14 when housing 6 is
pivoted to the alignment position along longitudinal axis 10, and
therefore providés a redundant safety locking mechanism for the needle

5 safety device of the instant invention.

In place of, or in conjunction with, hook 38 and the Side Snap
locking members, housing 6 may also be provided with flaps 40a and
40b, shown in Fig. 8c, extending internally from sidewalls 6a and 6b,
respectively. Flaps 40a and 40b coact with the fins of needle hub 28,

10 such as for example fins 42a and 42b shown in Fig. 4, when housing 6

| is pivoted to its alignment position. Flaps 40a and 40b are constructed
such that the tips of those flaps are pointed inward toward the back of

housing 6 so that the flaps would be biased and pushed down when
contacted by fins 42a and 42b as housing 6 is pivoted towards

15 longitudinal axis 10. But once housing 6 is in alignment with
longitudinal axis 10 and the respective tips of flaps 40a and 40b clear

fins 42a and 42b, then flaps 40a and 40b would return to their
respective original positions so that each-of these flaps would act as an
impediment to any reverse pivoting movement of housing 6 from

20  longitudinal axis 10, as flaps 40a and 40b are biased against fins 42a
and 42b, respectively.

It should be appreciated that the present invention is subject to
many variations, modifications and changes in detail. For example, the

barrier guard flaps may be provided to safety devices such as those
25 disclosed in the aforementioned '771 and '622 patents even though the
base of the devices disclosed in those patents do not havé internal
circumferential grooves. Accordingly, it is the intention of the inventors

that all matter described throughout this specification and shown in the
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accompanying drawings be interpreted as illustrative only and not in a
limiting sense. Accordingly, it is intended that the invention be limited

only by the spirit and scope of the hereto appended claims.
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CLAIMS:
1. Needle safety apparatus, comprising:

a collar having an upper portion and a lower portion separated by an
Internal circumferential groove, said upper portion being an open ring and said
O lower portion being a closed ring; and

a housing pivotably connected to said collar at a location away from

the opening of said open ring so as to enable said collar to slidably mate to a

needle hub via said internal circumferential groove;

wherein said collar is hon-removably fitted to said needle hub once
10 said needle hub is mated with a luer end of a medical device.

2. Needle safety apparatus of claim 1, wherein said housing comprises:

two side walls for defining a longitudinal slot therebetween, each of

said side walls having an edge and a locking portion formed thereat; and

wherein said collar has extending therefrom two ears each coacting
15 with the locking portion of a corresponding side wall for fixedly retaining said

housing to said collar when said housing is pivoted to a position in alignment with
a longitudinal axis of said collar.

3. Needle safety apparatus of claim 1, wherein said housing comprises

two side walls for defining a longitudinal slot therebetween, each of said side walls
20 having an edge, said apparatus further comprising:

two arms extending from said collar in opposite directions away from
the opening of said upper portion, each of said arms being extended from said
collar such that once said housing is pivoted to a position in alignment with a
longitudinal axis of said collar, each of said arms would prevent access to a given
25 section of the edge of a corresponding one of said side walls.
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4. Needle safety apparatus of claim 1, wherein said collar is matingly
fitted to a hub having a needle extending therefrom, said apparétus further

comprising:

a latch at said housing for fixedly retaining said needle when said

5 housing is pivoted to said alignment position.
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