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1 TIP PROTECTION DEVICE

BACKGROUND OF THE INVENTION
1. Field of the Invention
5 The present invention relates generally to
stick prevention apparatus for protecting medical
personnel from injury. More particularly, the present

invention relates to tip covering elements having
internal elements which prevent a retracted needle from
10 Feinserting therethrough. '

2. Description of Prior Art
Medical care of individuals in hospitals,
clinics, and other health care facilities often includes
15'Ehe taking of blood samples, intravenous supplying of
medication, and the introduction or removal of other
fluids via cannulae, needles, or syringes. The present
medical environment, in which there exist diseases, for
example Acquired -Immune Deficiency Syndrome, AIDS, for
20 which there are no cures, and which are transmitted via
blood to blood contact, has raised concerns relating to
the potential for contaminated "needle sticks".

A wide variety of devices have been provided
in the prior art for prevention against accidental
contaminated "needle sticks". For example, U.S. Patent
No. 5,215,528 to Purdy et al. (hereinafter Purdy)
teaches an assembly for introducing a catheter into a
blood vessel, wherein there is provided a tip cover.

The tip cover of the Purdy device is provided with an
elastically deforming L-shaped member which remains in a
deformed state until the cannula is drawn back into the
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per sonnel fron1injuryf More particularly, the present I nvention rel ates

to tip coverinrg el enents having I nternal elenents which prevent a

retracted needle from 10 reinserting therethrough.
Description of Prior Art Medi cal care of individuals in
hospital s, clinics, and other health care facilities often includes 15

the taking of blood sanples, intravengus supplying of nmedi cat i on,

2.

and

the_introdUction or renoval of other “ fluids via cannul ae, needles, or
syringes. The present medi cal environnent, in which there exist
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permit the cannula to reemerge from the cover

5 U.S. Patent 4,826,490 to Byrne et al.
(hereinafter Byrne) teaches a safety cover and syringe
assembly wherein an external cylindrical sleeve, through
which the cannula extends, is slidably mounted to a
track on the external surface of the syringe. Sliding

10 the external cylindrical sleeve relative to the cannula
and the syringe, such that the cannula is fully
retracted into the sleeve, causes a locking mechanism to
engage between the syringe and the sleeve so that the
cannula may not be advanced out of the sleeve without

15 disengagement of the locking elements by a user.

U.S. Patent 5,127,905 to Lemieux teaches a
protection cap, which is similar to the device disclosed
by Purdy, as described above. 1In the Lemieux devicé an
externally mounted rotating L-shaped lever is disposed

oo along the axis of the cover, manual actuation of which
by a user once the cannula is retracted prevents the
cannula from reemerging from the cover. Manual
retraction of the external L-shaped lever from the path
of the cannula permits the cannula to reemerge.

25 The above described devices each include means
for preventing "needle sticks" by interfering with the
exposure of a cannula once it is retracted into a cover.
In each case, however, the cannula may reemerge by
removal or disengagement of the preventing means. 1In

30 the devices disclosed by Purdy and Lemieux a user may
retract the L-shaped element; in Byrne, the device
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in the prior art for prevention against accidental 25 contam nated "needl e
sticks". For exanple, U S. Patent No. 5,215,528 to Purdy et al.

(herei nafter Purdy) teaches an assenbly for introducing a catheter into a
bl ood vessel, wherein there is provided a tip cover. The tip cover of the
Purdy device is provided with an 30 elastically deform ng L-shaped nenber
mﬂich remains in a deforned state wy« | the cannula is drawn back into

t he 35

1 includes a simple means for disengaging the locking
elements. It is of considerable concern for users of
such devices that, if a means for disengaging the
retaining element is provided, random forces may expose

5 the contaminated cannula, thus presenting a danger to
medical personnel. This concern is applicable to the
variety of "needle stick" prevention devices which
include extetnally mounted prevention means.

It is, therefore, a principal objeét of the
10 present invention to provide a needle cover which
includes an element or elements which prevent exposure
of a contaminated cannula.
It is further an object of the present
invention to provide a needle cover which cannot be
15 compromised, whereby the cannula may not reemerge
therethrough, by application of random environmental
forces..
It is further an object of the present
invention to provide a needle cover which is more
oo reliable in its safety aspects.
_ Other objects and advantages of the invention
will be more fully apparent from the ensuing disclosure
and appended claims.

or;, SUMMARY OF THE INVENTION
The present invention is directed to a needle
cover which includes an interior chamber and an axial
path along which a cannula may extend therethrough.
Within this interior chamber is a set of moveable
30 elements which contain through holes. The elements are
initially oriented so that the through holes are
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1:-cover.

prevent
menber

IS necessary to permt the cannula to reenerge fromthe cover

U S. Patent 4,826,490 to Byrne et al. (hereinafter Byrne) teaches a
safety cover and syringe

-4~ -

] coaxial, and aligned with the axial path such that the
cannula may extend through the cover. After use, once
the cannula has become contaminated, the cannula is
retracted {(or the cover is advanced aloﬁg the shaft of

5 the cannula). such that the needle is removed from the
through holes of the moveable elements. Once freed from
the'aligning influence of the cannula, the moveable
elements are quickly randomized. Advance of the cannula
back along the axial path is preven;ed by the

10 misalignment of the elements.

A variety of embodiments of the present
invention are contemplated in which the set of elements
comprises, for example rings, spheres, and spring
mounted interlocking conical elements. More

15 specifically, in a first embodiment a cylindrical safety
cover comprises an axial through hcle which extends
along the elongate axis thereof. The cover includes an
inner chamber, wherein a pair of metal rings are
positioned. The pair of rings have an inner diameter

oo which is equal to or greater than the outer diameter of
the cannula. In a preferred variation of this
embodiment the outer diameters of each one of the pair
of rings is different.

Prior to its use, a cannula is positioned

25 through the cover, wherein the rings are disposed about
the shaft of the cannula. The cannula causes the inner
holes of the rings to remain coaxial. Once the cannula
has been inserted into a patient and removed, the cover
and cannula are moved relative to one another.

30 Retraction of the cannula along the axial path of the
cover, to a point wherein the cannula shaft is removed
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Once retracted, the L-shaped nenber springs into a position to
reenergence of the needle. Manual repositioning of the L-shaped
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assenbly wherein an external cylindrical_ sleeve, through whi ch the
cannul a extends, is slidably nounted to a track on the external surface
of the syringe. Sliding 10 the external cylindrical sleeve relative to the
cannul a and the syringe, such that the cannula is fully retracted
into the sl eeve, causes a | ocking nmechanismto engage between the
syringe and the sleeve so that the cannul a may not be advanced out of
the sl eeve without 15 di sengagenent OP the | ocking el enents by a user.

U S. Patent 5,127,905 to Lem eux teaches a protection cap, which is

simlar toelhg gﬁ¥'§fn§%zcl'£t?$§s ehVfild o Tariphiencd cplave. 1N the

Lem eux devf&e an nDunte otatin S aped ever I s di sposed
20 al ong t hendemized the rings, prsw&nﬁ thﬁlkﬁﬂqmﬁﬂﬂenﬂﬁ thepy a user once
the cannul g4 #ﬁ uigtracted prevents the cannula fromreenerging fromthe
cover. Manua

retraction of the external, L-shgpe Ver fron1the pat h
of the cannul a perniiB the REgfRIEEd V3 fpt?’e Y

5=nbod1ment in which the correspondlng outer diameters
of the rings are different, randomization of the rings
is enhanced by the difference in relative size.

In a second embodiment, an elongate cover,
having an axial through hole and an inner chamber,

10 similar to the one described above with respect to the
first embodiment, is provided. Within the inner chamber
is disposed at least one rigid ball element having a
through hole. Prior to its use, the cannula is
initially positioned extending through the axial through

15 hole of the cover and the through hole of the at least
one rigid ball. 1In this orientation the respective
through holes are aligned coaxially. The cannula
provides the aligning means whereby the through hole of
the at least one rigid ball remain substantially coaxial

oo with the through hole of the cover.

Once it is used, and thereby contaminated, the
cannula is retracted along the through hole of the
cover, and backed out of the through hole of the at
least one rigid ball. Once the respective through holes

25 of the rigid ball and the cover are no longer held
coaxially aligned, the at least one rigid ball prevents
the reemergence of the cannula through the cover. 1It is’
understood that a plurality of rigid balls would be
preferable so that the randomization of the orientation

30 of the plurality of balls would be significantly more
difficult to overcome.
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25 The above described devices each include neans f or

preventing "needl e sticks" by interfering with the exposure of a cannul a
once it is retracted into a cover. In each case, however, the cannul a
may reenerge by renoval or di sengagenent of the preventing neans. In 30

t he devices disclosed by Purdy and Lem eux a user may retract the
L-shaped el ement; in Byrne, the deviceg- 35

1 In a third embodiment, a similar cover element
is provided, having a through hole and an internal
chamber. A pair of nesting conical elements are
provided, each comprising an offset through hole. One

5 of the conical elements is spring mounted so that it is
biased into a nesting arrangement with the other
element, therein keeping the offset through holes from
being coaxial. In their initial orientation, however,
the conical elements are held apart, so that the offset

10 holes may be coaxially positioned. The cannula, which

‘' is disposed through the through holes of both elements
and the cover holds the conical elements in the coaxial
position, against the biasing force of the spring.

Once the cannula has been used, it is
15 retracted into the cover, and withdrawn from the through
holes of the conical elements. The springs then move
the coﬁical sections into a fully nesting arrangement so
that the through holes are not coaxial with one another.
In a highly preferred variation of this embodiment, the
20 Spring further causes the other conical element to move
so that its offset hole is also no longer coaxial with
the through hole of the cover.
In each embodiment, it is also preferred that
the cannula include a radially thickened rib adjacent to
o5 the tip. The forward portion of the through hole in the
cover, and the through holes of the elements in the
internal chamber, i.e. the rings, balls, and conical
elements, are large enough for the thickened rib to be
retracted therethrough. 1In the preferred variations,
30 however, the rear portion of the through hole of the
cover is narrow enough that only the unthickened shaft
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- 3- 1 includes a sinple neans for disengaging the | ocking el enent s.

It is of *consi*derabl e concern for users of such devices that, if a neans
for disengaging the retaining elenent is provided, random forces may
expose 5 the contam nated cannul a, thus presenting a danger to medi cal
personnel. This concern is applicable to the variety of "needle stick"
preventi on devi ces which ~7-

1 may be retracted, and the enlarged rib is prevented from
being withdrawn all the way through the cover. In these
variations, once the tip of the cannula has been
retracted through the chamber, and is withdrawn from the

5 through holes of the elements disposed therein, the
cannula may not be advanced or further retracted,
therein preventing the potential for injury and/or
infection due to accidental "needle sticks".

10 BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a side view of a medical assembly
including a catheter, a cannula, a syringe, and the
safety cover of the present invention.
Figure 2 is a side cross-section view of omne
15 aspect of the present invention including a pair of
metal ring elements with the cannula in its initial
position.

Figure 3 is a side cross-section view of the
aspect of the present invention shown in Figure 2,
oo Wherein the cannula has been retracted and the pair of
rings have randomized.
’ Figure 4 is a side cross-section view of
another aspect of the present invention including a pair
of rigid balls with through holes, disposed in the
o5 interior chamber, with the cannula in its initial
position.
Figure 5 is a side cross-section view of the
aspect of the present invention shown in Figure 4,
wherein the cannula has been retracted and the pair of
30 rigid balls have randomized.
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I nclude externally nmounted prevention neans. It is,

a principal object of the 10 present invention to provide a needle cover

t her ef or e,

whi ch i ncludes an el enent or el enents which prevent exposure of a
cont ami nat ed cannul a. It is further an object of the present

I nvention to provide a needl e cover which cannot be 15 conprom sed, whereby
t he cannul a may not reenerge t her etgr ough, by application of random
envi ronnent al forces. It is further an object of the

pr esent i nvention to provide a needle cover which is nore 20 reliable in

its safety aspects. Figure 6 1s aObaee Obbest-Seﬁﬁﬂoﬁdvﬁaha@ESamf

i nvention re full ar ent fno enSU|n di scl osure
appended c|aaﬁp‘$s~4t I iR Presen 3BR&LE LA £RM L3NS D0, %F

nesting conlcal elements having offset through holes,
disposed in their incomplete nesting position with the
5 cannula in its initial position.

Figure 7 is a side cross-section view of the
aspect of the present invention shown in Figure 6,
wherein the cannula has been retracted and the pair of
nesting conical elements have fully nested via spring

10 biasing. |

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
This invention relates to the field of
hypodermic needles and most particularly to devices for
15.inserting catheters into blood vessels. Referring now

to the drawings, Figure 1 shows a catheter insertion
apparatus 10, having a safety cover 20. The apparatus
10, which is shown in a side view, includes a syringe
body 12, with an annular ring 14 at the base thereof,
oo and a standard slidable plunger element 16 which

translates within the syringe body 12. A cannula 18
extends axially outward from the annular ring 14; the
narrow hollow internal passage within the cannula 18
providing a connection from the internal volume of the

t he

25 syringe body 12 to the exterior through which fluids may

flow.

The cannula 18 extends ocutward from the
annular ring 14 through a safety cover 20 which is
constructed so that the cannula 18 may be inserted

30 axially therethrough and so that the cannula 18 and
safety cover 20 may be translated relative to each
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25 SUMVARY OF THE | NVENTI ON The present invention is directed
to a needke = cover which includes an interior chanber and an axi al

pat h al ong which a cannul a nay extend therethrough. Wthin this interior

chanber is a set of noveable 30 el ements which contain through holes. The

el enents are initially oriented so that the through holes are 35
-0~

1 other. 1In the embodiment shown in Figure 1, which is
designed to insert a catheter into a blood vessel, the
apparatus 10 further includes a catheter 25. The
catheter 25 includes an elongate narrow, flexible, tube

5 section 24, through which the cannula 18 is disposed
prior to the catheter being inserted into the patient.
The catheter 25 further includes a hub 22 having a
widened receiving port 26, in which a portion of the
safety cover 20 is initially nested; The nested portion

10 21 of the safety cover 20 is shown in phantom. The
cannula 18 therefore extends outward from the annular
ring 14 of the syringe body 12, sequentially through the
safety cover 20, the widened receiving port 26 of the
catheter hub 22, and ultimately through the elongate

15 narrow flexible tube section 24.

In use, the cannula 18 is disposed through the
narrow flexible tube section 24, to enable puncturing
and insertion of the flexible tube 24 through the skin
of a patient, and positioning of the tube 24 into the

oo desired blood vessel. If properly positioned in the
blood vessel, the user withdraws the cannula 18 from the
patient without removing the catheter 25, therein
providing an open conduit through which the medical care
provider may draw blood, or input appropriate medication

o5 @irectly to the vasculature.

The process of removing cannulae from patients
and decoupling syringes and cannulae from their
corresponding catheters, in apparatus of the prior art,
exposed the medical care providers to the sharp tip of

30 the cannula 18 which had been contaminated by the
patient's blood. 1In the present invention, the
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-4- 1 coaxial, and aligned with the axial path such that the cannula
may extend threugh the cover. After use, once t he cannul a has becone
contam nated, the cannula is retracted (or the cover is advanced al ong
the shaft of 5 the cannul a) such that the needle is renmoved fromthe

t hrough hol es of the noveable el enents. Once freed from the aligning.

i nfluence of the cannula, the noveabl490-

1 receiving port 26 of the catheter hub 22 and the
external surface of the safety cover 20 are releasably
mated in the initial disposition of the apparatus 10.
During extraction of the syringe 10 and cannula 18, the

5 safety cover 20 and the receiving port 26 remain coupled
until the tip of the cannula 18 is fully retracted into
the safety cover 20. Once the tip of the cannula 18 is

- fully retracted, the safety cover 20 is released from
the catheter hub 22. A variety of mechanisms for

10 releasably holding the safety cover 20 to the receiving
port 26 of the catheter hub 22 are shown in the art, any
one of which may be employed in the present assembly.
Such releasable couplings may be manually actuatable or
automatically actuated by the retraction of the tip of

15 the cannula 18.

Referring now to Figure 2, a side cross-
section view of a first embodiment of the safety cover
20 of the present invention is provided wherein the
cannula 18, catheter 25, and safety cover 20 are

o0 illustrated in their initial, pre-insertion,
disposition. The cannula 18 extends axially through the
safety cover 20 and the catheter 25, and the safety
cover 20 which is nested within the receiving port 26 of
the catheter hub 22. |

25 More specifically with respect to the safety
cover 20, the cover comprises an elongate and generally
cylindrical body 101 having an axial through hole 100,
which extends from a conical forward portion 102,
through a rearward portion 106 having an interior

30 chamber 104. The rearward portion 106 comprises a thin
annular section 107 which includes a center hole 105
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et enments are quickly random zed. Advance of the cannul a back al ong the
axial path is prevented by the 10 m salignnent of the el enents.

A-variety of enbodi nents of the present i nvention are contenplated in
which the set of elenents conprises, for exanple rings, spheres, and
spring nount ed i nterl ocking conical elenents. Mdre 15 specifically, in a
first enmbodiment a cylindrical safetyji- cover conprises an axial through
hol e whi ch ‘ext ends al ong the el ongate axis thereof. The cover includes
an i nner chanber, wherein a pair ‘.of netal rings are posi tioned. The

'toﬁi r OI r{ mm@va anameter whaoht &5 poevdiebyi sqeivalend to theater than
e ot eaTRLet B enel REnRASULE, |5y BoBLERELA CHy Lkl of (1S
di fferent. chamber 104 iBr aopalips ofsanselan ringsl k08 s1bdsthiewghli 25 t hr ough
the cover,dgy% ekﬂet@gnﬁhigslgrfsdkﬁge§§ﬁl§b83§itibned. The rings
5 108,110 are otherwise free to move relative to one
another and within the internal chamber 104. The rings
108,110, further, preferably have different diameters.
Referring now to Figure 3, a side cross-
section view of the apparatus shown in Figuré 2 is
10 provided, wherein the cannula 18 has been retracted from
the catheter hub 22. It is understood that the catheter
hub 22 which is shown in Figure 3 as remaining nested
with the safety cover 20 may-have been released prior to
the retraction of the cannula 18 to the position shown
15 herein. As is shown, the retraction of the tip 116 of
the cannula 18 beyond the interior chamber 104 frees the
rings 108,110 from coaxial alignment with each other and
the axial through hole 100 of the safety cover 20. Once
freed from the axial alignment provided by the shaft of
oo the cannula 18, the rings become randomized. The
differences in ring diameters provides for enhanced
randomization of the relative alignment of the passages
through which the linear cannula 18 would have to be

disposed.
25 Once the rings have randomized, the cannula 18

is prevented from advancing forwardly through the safety
cover 20. In order to prevent complete back out of the

cannula 18, from the safety cover 20, the tip 116 of the

" cannula 18 is provided with a thickened rib 118 which is
30 spaced from the tip 116, at a distance therefrom which
is less than the length from the interior chamber to a

35 : R
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the shaft of the cannula. The cannul a causes the inner hol es of the
rings to remai h coaxial. Once the cannul a has been inserted into a
patient and renoved, the cover and cannul a are noved relative to one
anot her. 30 Retraction of the cannula along the axial path of the cover,
to a point wherein the cannula shaft is renoved 35

-12-

1 rearwardly disposed annular section 107. The axial
throﬁgh hole 100 {as well as the internal passage 103 of
the catheter 25) has a diameter which is large enough
for the thickened rib 118 to be retracted through,

5 however, the diameter of the center hole 105 of the
rearwardly disposed annular section 107 is too narrow
for the thickened rib 118 to pass through. As a result,
the tip 116 is prevented from fully retracting out of
the safety cover 20, but can be retracted far enough

10 that the rings may be freed to randomize.

Referring now to Figures 4 and 5, a second
embodiment of the present invention is provided in
cross-section views showing the cannula 18 and the
safety cover 20 in the initial and retracted positions,

15 respectively. This embodiment includes a pair of rigid
balls 120,122 having through holes 124,126,
respectively, in place the rings 108,110 of the first
embodiment. More particularly, the safety cover body 20
comprises an axidl through hole 100 through which the

20 cannula 18 is disposed in its initial position. 1In this
initial position, each of the spheres 120,122 comprises
a through hole 124,126, respectively, which, as shown in
Figure 4, are coaxially aligned with one another having
been oriented by the cannula 18. Figure 5 illustrates

o5 the randomized disposition of the spheres 120,122 once
the cannula has been removed.

It is understood that the number of rings or
spheres utilized is an engineering expedient which does
not alter the teachings of the present invention in any

30 Way. It is entirely anticipated that one may chose to
include a plurality, greater than two, of rings or

35 N

T




-5- 1 fromthe rings, causes the rings to random ze. Once random zed

the rings:prevent the re-energence of the cannul a. In the
preferred variations of the first 5 enbodinment, in which the correspondi ng
outer diameters of the rings are different, random zation of the rings
I s enhanced by the difference in relative size.

-13-

1 spheres so that the orientational randomization, and
therefore, the prevention of cannula advance, may be
more complete.

Referring now to Figures 6 and 7, a side

5 cross-section view of a third embodiment of the present
invention is provided, wherein the safety cover is shown
having the cannula in its initial, fully inserted,
position and retracted in respective illustrations.

With respect to Figure 6, the safety cover 200 comprises
10 an axial through hole 202, similar to the through hole
100 of the safety cover 20 of the first and second
embodiments. In this embodiment, however, the interior
chamber 204 has a forward surface 205 which is conical
in shape. Within the chamber 204 are a pair of conical
15 elements 210,212. The rear conical section 210 is
mounted to the rear surface 207 of the chamber 204 via
springs 218 which bias the section 210 forwardly. The
forward conical section 212 is positioned so as to
receive the rear conical section 210 into a fully nested
oo Orientation, and is not otherwise coupled to any
fixation means. Each conical element, further, includes
a hole 214,216 which is offset from the center line of
the, respective, conical element 210,212.
In the initial disposition, with the cannula
25 18 fully inserted through the safety cover 200 and the
holes 214,216 in the conical elements 210,212, the
conical elements 210,212 are necessarily displaced
relative to their fully nesting position so that the
respective holes 214,216 may be axially aligned. As
30 shown in Figure 6, the forward conical element 212 is
displaced upward so that the offset hole 216 therein is

35 This Sheet Has Been Rep
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I n a second enbodi ment, an el ongate cover, havi ng an axi al through hole
and an inner chanber, 10 simlar to the one described above with respect to
t he first enmbodinent, is provided. Wthin the inner chanber S

di sposed at |l east one rigid ball elenent having a t hrough hole. Prior to
its use, the cannula is initially positioned extending through the axi al
t hrough 15 hole of the cover and the és ‘ough hole of the at |east one
rigid ball. Inthis orientation the r D“pectlve t hrough hol es are aligned
coaxially. The cannul a provides the aligning nmeans whereby the through

hol f ball t | 20 th
tgeetgroubh 1;% f»ﬁ[ﬁ{e £ eﬂr@u%h flhe %a' st'ﬂﬂé ea&aeg defosggwt ﬁerebyw

contamnatéH)-théfIhe ngﬁnnngqulreﬂem@n@dzépohg FﬁérFﬁPGB@hnﬂbYe of the
cover, and d?@éiﬂ%éwtd&fnda% fslaf%‘ﬁ*& H@Eeoﬁksbhehaie 21hepst 06 rigid

ball. Once thé respectlve hrough holes 25 of the rigid, ball_and the cover
are no | onf@¥@ldy aligned. 1In this pcs1tlon, the prlngs 218,

5 which couple the rear conical element 210 to the rear
surface 207 of the chamber 204, are compressed.

Once the cannula 18 is retracted through the
holes 214,216 of the conical element 210,212, as shown
in Figure 7, the biasing springs 218 force the rear

10 conical element 210 forward into its fully nested
position with the forward conical element 212. 1In doing
so, the forward conical element 212 is displaced
downward, the forwardmost tip 222 thereof entering into
the through hole 202, and the rear conical element 210

1555'translated upward relative to its initial
disposition. In this orientation, the offset holes
214,216 of the conical sections 210,212 are no longer
aligned relative to one another, nor are they aligned
relative to the through hole 202. Further, the cannula

20 18 may not be advanced forward through the safety cover
200, as the holes through which it had originally
translated were misaligned under spring biasing. It is
understood that the conical shape of the nesting
elements 210,212 prevents the cannula 18 from forcing

25 the elements back into their initial arrangement. It is
further understood that the spring biasing provides a
force which eliminates any concern that the elements
might realign with one another and with the through hole
202, via random motion.

30 As previously described with respect to the
first and second embodiments, it is preferable that the
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" THis Sheet HasBeen Replaced

T




coaxially aligned, the at least one rigid ball prevents t he reenergence
of the carinul a*through the cover. It is understood that a plurality of
rirgid balls would be preferable so that the random zation of the
orientation 30 of the plurality of balls would be significantly nore

difficult to overcone. 35
-15-

1 cannula 18 include a thickened portion 118 of the shaft,
spaced appropriately from the tip 116 thereof, which is
engaged by the narrow diameter of the center hole 105 of
the rearwardly disposed annular section 107 so that the

5 thickened portion cannot pass therethrough. As a
result, the tip 116 is prevented from fully retracting
out of the safety cover 20, but can be retracted far
enough that the conical elements may be freed to fully
nest. ' '

10 While there has been described and illustrated
specific safety covers for preventing accidental "needle
sticks" with contaminated needles, it will be apparent
to those skilled in the art that variations and
modifications are possible without deviating from the

15 broad spirit and principle of the present invention
which shall be limited solely by the scope of the claims
appended hereto.

20

25

30

35 - This Sheet Has Been Replaced

(T

X




- B- In a third enbodinent, a simlar cover el enent IS
provi ded, *having a through hole and an i nternal chanber. A pair of
nesting conical elenments are provi ded, each conprising an offset through
hole. One 5 of the conical elenments is spring nounted so that it is

bi ased into a nesting arrangenent with the otheL, elenent thereln
keeping the offset through holes fromji their

ori entat i on, _however i ﬂilllll IHIMIIIH Hlll | llll
1 WHAT IS CLAIMED IS:
1. A safety cover for locklng a tip of a
cannula therein, comprising:
an elongate body having an interior chamber,
5 said elongate body being slidably mountable on said
cannula;

a through hole, extending along the entire
axial length of the elongate body, from a forward
portion of the body, through said interior chamber and

10 through a rearward portion of said body, said cannula
being slidable therethrough; and

at least one element, disposed in said
interior chamber, said at least one element having a -
hole for receiving said cannula therethrough, and which

15 displaces upon retraction of the tip of said cannula tip
such that subsequent readvancement of said cannula
through a forward portion of said safety cover is
prevented.

2. The safety cover as set forth in claim 1,

oo wherein said at least one element comprises a plurality
of annular rings.

3. The safety cover as set forth in claim 2,
wherein said plurality of annular rings comprises a
pair.

25 4. The safety cover as set forth in claim 2,
wherein each of said plurality of annular rings has a
different outer diameter.

5. The safefy cover as set forth in claim 1,
wherein said at least one element comprises a plurality

30 of rigid spheres having through holes.
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the conical elenents are held apart, so that the offset 10 hol es may be
coaxi al ly ,posi tioned. The cannula, which '"is disposed through the through
hol es of both el enents and the cover holds the conical elements in the
coaxi al posi tion, against the biasing force of The sprimng:

Once the cannula has been used, it is 15 retracted

w t hdrawn fromthe through hol es oflthe coni cal ummmnﬂnmui’ml ngs
t hen nove the conical sections into a fully nestihg &rrangenment*so

that the through holes are not coaxial wth one another. In_a highly
preferredlvariation of- tThe SHARIY RAWET @% Se6 £prthginuFLAdm Lauses the

other coni cghe£dHioRdid GtMichst dife 'ditindricS cBib¥ekeBohepasrabg0 no | onger

coaxial with, éhthrough hol e of the cover. In each

enbodi nent , T+919 SRUSESSr ef erred t hat the cannula include a radially

thi ckened rib adjacert. tThe2sdfetyt iqovethask eetafdripnr thoolaimt bp t hrough

hole in t r%e' heréin Haid nq_' t heastthro%léghelré?nle%st %‘::mth?sS'se”EBtas | 0! he
conical elements each having an offset through hole

therein.

8. The safety cover as set forth in claim 7,

wherein a first one of said pair of conical elements is
10 Spring biased within said interior chamber, whereby

retraction of said cannula permits said first one of

said pair to fully nest within the other of said pair,

therein misaligning said offset through holes and

preventing subsequent readvancement of said cannula tip
15 through said forward portion of said safety cover.

9. A safety cover for locking a tip of a
cannula therein, comprising:

an elongate body having an interior chamber,
said elongate body being slidably mountable on said

20 cannula;

a through hole, extending along the entire
axial length of the elongate body, from a forward
portion of the body, through said interior chamber and
through a rearward portion of said body, said cannula

25 being slidable therethrough; and

at least one orientationally randomizable
element disposed in said interior chamber, said at least
one randomizable element having a hole for receiving
said cannula therethrough, said at least one element

30 being orientationally randomized by the retraction of
the tip of said cannula so that subsequent readvancement

35
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I nternal chanber, i.e. the rings, balls, and conical el enents, are |arge
enough for the*thickened rib to be retracted therethrough. In the
preferred variations, 30 however, the rear portion of the through hoIe of

t he cover is narrow enough that only the unthickened shaft

ae- (HHIN III|| I

i1 of said cannula tip through said safety cover is

prevented.
10. The safety cover as set forth in claim 9,

wherein said at least one orientationally randomizable
5element comprises a plurality of annular rings.

11. The safety cover as set forth in c¢laim 10,
wherein said at least one orientationally randomizable
element comprises a plurality of rigid spheres having
holes therethrough. _

10 12. A safety cover for locking a tip of a
cannula therein, comprising:
an elongate body having an interior chamber,
said elongate body being slidably mountable on said
cannula;
15 ' a through hole, extending along the entire
ax1a1 length of the elongate body, from a forward
portion of the body, through said interior chamber and
through a rearward portion of said body, said cannula
being slidable therethrough; and
a pair of displacing elements, disposed in

said interior chamber, each of said pair having a hole
for receiving said cannula therethrough, wherein at
least one of said pair is spring biased such that
retraction of the tip of said cannula causes the pair to
25 Move relative to one another such that subsequent

readvancement of said cannula tip through said safety

cover is prevented.

13. A safety cover as set forth in claim 12,
wherein said pair of displacing elements comprises a

3ijair of conical elements, each of said conical elements

20
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-7- 1 may be retracted, and the enlarged rib is prevented from Dbeing
w thdrawn :all the way through the cover. In these vari ations, once the
ttp of the cannul a has been retracted through the chanber, and is

wi t hdrawn fromthe 5 through hol es of the elenents d|$ﬁosed therein, the

cannul a may not be advanced or further retract eﬂ l m ”mljﬁi/entl ng the
potential for injury and/or i nf ect =,A@8-due to e sticks"

1 having an offset hole therefhrough, and wherein a first
of said pair is spring biased relative to the other.
14. A cannula safety assembly, comprising:
an elongate cannula having a tip and a shaft;
5 an elongate body having an interior chamber,
said elongate body being slidably mounted on said shaft
of said cannula;

a through hole, extending along the entire
axial length of the elongate body, from a forward

10 portion of the body, through said interior chamber and
through a rearward portion of said body, said cannula
being slidable therethrough; and

at least one element, disposed in said
interior chamber, said at 1east_one element having a

15 hole for receiving said cannula therethrough, and which
displaces upon retraction of the tip of said-cannula
such that subsequent readvancement of said cannula tip
through a forward portion of said safety cover is
prevented.

20 15. The cannula safety assembly as set forth
in claim 14, wherein said elongate cannula further
comprises a thickened section adjacent to said tip, the
through hole extending through said rearward portion
having a diameter which is smaller than the déameter of

o5 said thickened rib of said cannula whereby the tip of
the cannula may not be retracted from said elongate
body.

30
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10 BRI EF DESCRI PTI ON OF DRAW NGS Figure 1 is a side view of a
medi cal assenbly I ncluding a catheter, a cannula, a syringe, and the
safety cover of the present invention. Figure 2 is a side
cross-section view of one 15 aspect of the present invention including a
pair of metal ring elements with the cannula in its initial posi tion.
Figure 3 is a side cross-section view.gf. the aspect of the present

i nvention shown in Figure 2, 20 wherein the cannula has been retracted and
t he pair of rings have random zed. Figure 4 is a side
cross-secjion view of anot her a;ggqhag@ t he present invention including
a pair of rigid balls with thro S, dlsEosed in the 25 |nter|or

chamber, with the caﬁhﬁ§§QQX FP?an%PPSP segyEpplynand reliably
locks the tip of a cannula in an interior chamber within

the safety cover. The cover comprises an elongate bedy
5 having the interior chamber and an axial through hole

which extends along the entire length of the body,
through the interior chamber and through which the
cannula is slidably received. Displacing elements are
prositioned within the interior chamber, each of which

10 includes a hole for receiving said cannula therethrough,
and which displaces upon retraction of the tip of said
cannula, thereby preventing subsequent advancement of
said cannula tip. In a first embodiment the displacing
elements are annular rings. In a second embodiment, the

15 elements are rigid balls having through holes. 1In a
third embodiment, the displacing elements are a pair of
conical elements, one of which is spring biased, each of
which includes an offset hole. In each embediment, it
is preferable that the cannula should include a

20 thickened rib adjacent to said tip, and the safety cover
should correspondingly include an annular section in the
rear portion thereof. The through hole extending
through the rear portion has a diameter which is smallexr
than said thickened rib of said cannula whereby the

25 cannula tip may not be retracted from the safety cover.

30
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Figure 5 is a side cross-section view of the -aspect of the present
i nvention $howl in Figure 4, wh

erein the cannula has been retracted and
the pair of 30 rigid balls hﬁ‘e\vandom' zed. 35
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present irvention includirn

1- Figure 6 is a él
di's

of-f set through hol es, .
5 cannul a in |ts |H4

the

cross-section view of
Fi gure 6, wherei n th cé
nesting conical ' el ement{s h4
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cross sectlon vi ew of an
"nesting coni cal

sed in their

v

jor
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fei

posi tion.
pect of the present

ozz

aspect of the
el enment s havi ng

i nconpl ete nesting position with

st

Figure 7 is a side

I nventi on shown in
inmyulfa has been retracted and the pair of

|1y nested via spring
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10. bi asi ng. DETAI LED DESCRI PTI ON OF PREFE
This invenfion‘relates to the field of h
particularly to devices for 15 inserting ca
Ref erri ng now to the drawings, Figure 1

apparatus 10, having a safety cover 20. The
in a side view, includes a syringe body

t he base thereof, 20 and a standard sli dabl
translates within the syringe body 12. Ac

D EIVB(I)I MENT

needles’ &Md nost

to bl ood vessel s.
catheter insertion
10, . which is shown
n atfnul ar ring 14 at

el enrent 16 which

tends axially

outward fromthe annular ring 14; the narfow hol I'Q int®nal passage
within the cannula 18 prOV|d|ng a conngciion froa-t e i nternal vol une of
the 25 syringe body 12 to the exterior th gh whi ¢h ¥ Rui ds may flow.

The cannul a 18 extends outward fromthe
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annul ar r|ng 14 t hrough a safety cover 20 which is constructed so that
the cannul & 18 fray be inserted 30 axially therethrough and so that the
cannul a 18 and safety cover 20 nay be translated relative to each
35
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-9- 1 other. In the enbodi nent shown in Figure 1, which is desi gned
to insert @ catheter into a bl ood vessel, the apparatus 10 further

i hcl udes a catheter 25. The catheter 25 includes an el ongate narrow,
flexible, tube 5 section 24, through which the cannula 18 is disposed
prior to the catheter being inserted into the patient. The cat heter 25
further includes a hub 22 having a W dened receiving port 26, in which a
portion of the safety cover 20 is initially nested. The nested portion
10 21 of the safety cover 20 is shown in phantom _The
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cannula 18 therefore extends outward fromthe annul ar ring 14 of the
syrlnge botly 12, sequentially through the safety cover 20, the w dened
réceiving port 26 of the catheter hub 22, and ultinmately through the

el ongate 15 narrow fl exi bl e tube section 24. I n use, the
cannula 18 is disposed through the narrqw fl exi bl e tube section 24, to
enabl e puncturing and insertion of the flexuble tube 24 through the skin
of a patient, and positioning of the tuybs iht o the 20 desired bl ood

vessel . If properly positioned in the d vessel, the user w thdraws
the cannula 18 fromthe patient wthp novi ng the catheter 25, therein
provi di ng an open conduit through @hL&1 nmedi cal care provi der nay
draw bl ood, or input appropriate nmdi CH 25 directly to the vascul ature.
The process of renoving cannulae fromp ts and decouplfi ng syringes
and cannul ae fromtheir correspondi ph theters, in appargtus of the
prior art, )
e
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i
exposed the nedical care providers to the sharp tip of .30 the cannula 18
whi ch had been® cont ani nated by the patient's blood. In the present
i nvention, the 35
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1 receivjing port 26 of the catheter hub 22 and the external surface of
the safety cover 20 are rel easably mated in the initial disposition of

t he apparatus 10. During extraction of the syringe 10 and cannula 18, the
5 safety*.cover 20 and the receiving port 26 remain coupled until the tip
of the cannula 18 is fully retracted into the safety cover 20. Once the
tip of the cannula 18 is fully retracted, the safety cover 20 is rel eased
from the catheter hub 22. A variety of nechanisns for 10 rel easably -

hol ding the safety cover 20 to the receiving port 26 of the catheter hub

22 are shown in the art, any

1 TIP PROTECTION DEVICE

BACKGROUND OF THE INVENTION REPLACEMENT SHEET
1. Field of the Invention : l&::i:??ijﬂfi~]
5 The present invention relates gene aﬂ to
stick prevention apparatus for protecting medical
personnel from injury. More particularly, the present
invention relates to tip covering elements having

internal elements which prevent a retracted needle from
10 reinserting therethrough. '

2. Description of Prior Art
Medical care of individuals in hospitals,
clinics, and other health care facilities often includes
ls'the taking of blood samples, intravenous supplying of
medication, and the introduction or removal of other
fluids via cannulae, needles, or syringes. The present
medical envirdnment, in which there exist diseases, for
example Acquired -Immune Deficiency Syndrome, AIDS, for
20 which there are no cures, and which are transmitted via
blood to blood contact, has raised concerns relating to
the potential for contaminated "“needle sticks".
A wide variety of devices have been provided
in the prior art for prevention against accidental
25 contaminated "needle sticks". For example, U.S. Patent
No. 5,215,528 to Purdy et al. (hereinafter Purdy)
teaches an assembly for introducing a catheter into a
blood vessel, wherein there is provided a tip cover.
The tip cover of the Purdy device is provided with an
30 elastically deforming L-shaped member which remains in a
deformed state until the cannula is drawn back into the

S
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one of which may be enployed in the present assenbly. Such rel easabl e
couplings may be nmanual |y actuatable or automatically actuated by the
retraction of the tip of 15 the cannula 18. Referring now to

Figure 22 a side cross- section view of a first gmbodr-rent—ef—the-gafety

cover 20 of the present invention is provided mher%ﬂﬂﬁ@ﬁMtNTiﬁﬂﬁﬁu a 18,
cat heter 25, and safety cover 20 are 20 illustrated]in

pre-insertion, di sposition. The cannula 18 extends aqigliy%ggmou hi t he
safety cover 20 and the catheter 25, and the safety cover” which}is
nested within the receiving port 26 of t he cat hefernub—22—25
More specifically with respect to the saf¥ty coypr 20, the cover
conprises an eIongate and general ly cylindrical 'body Iortraving axi al
t hrough hol e 100 ch _extends from a_coni cal formard ortion 102,

t hrough a reérﬁbﬁﬁ'poFPFSnr5663ﬁ§§§ngt3ﬁ Frishaped member springs into

a position to prevent reemergence of the needle. Manual
repositioning of the L-shaped member is necessary to
permit the cannula to reemerge from the cover

5 U.S. Patent 4,826,490 to Byrne et al.
(hereinafter Byrne) teaches a safety cover and syringe
assembly wherein an external cylindrical sleeve, through

which the cannula extends, is slidably mounted to a
track on the external surface of the syringe. Sliding
10 the external cylindrical sleeve relative to the cannula

and the syringe, such that the cannula is fully
retracted into the sleeve, causes a locking mechanism to
engage between the syringe and the sleeve so that the
cannula may not be advanced out of the sleeve without

15 disengagement of the locking elements by a user.

U.s. Patent 5,127,305 to Lemieux teaches a
protection cap, which is similar to the device disclosed
by Purdy, as described above. In the Lemieux device an
externally mounted rotating L-shaped lever is disposed

op along the axis of the cover, manual actuation of which
by a user .once the cannula is retracted prevents the
cannula from reemerging from the cover. Manual
retraction of the external L-shaped lever from the path

L of the cannula permits the cannula to reemerge.

25 The above described devices each include means
for preventing “needle sticks" by interfering with the
exposure of a cannula once it is retracted into a cover.
In each case, however, the cannula may reemerge by
removal or disengagement of the preventing means. In

30 the devices disclosed by Purdy and Lemieux a user may
retract the L-shaped element; in Byrne, the device

35



30 chamber 104. The rearward portion 106 conprises a thin annul ar section
107 which includes a center hole 105 35
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1 includes a simple means for disengaging the locking
elements. It is of considerable concern for users of
such devices that, if a means for disengaging the
retaining element is provided, random forces may expose

5 the contaminated cannula, thus presenting a danger to
medical personnel. This concern is applicable to the
variety of "needle stick" prevention devices which
include extefnally mounted prevention means.

It is, therefore, a principal object of the
10 present invention to provide a needle cover which
includes an element or elements which prevent exposure
of a contaminated cannula.
It is further an object of the present
invention to provide a needle cover which cannot be
15 compromised, whereby the cannula may not reemerge
therethrough, by application of random environmental
forces.- '
It is further an object of the present
invention to provide a needle cover which is more
oo reliable in its safety aspects.
. Other objects and advantages of the invention
will be more fully apparent from the ensuing disclosure
and appended claims.

25 SUMMARY OF THE INVENTION
The present invention is directed to a needle
cover which includes an interior chamber and an axial
path along which a cannula may extend therethrough.
Within this interior chamber is a set of moveable
30 elements which contain through holes. The elements are
initially oriented so that the through holes are

35



-11- 1 having a dianeter which is precisely equivalent to the

di ameter of the cannula 18. Disposed in the interior] charber—104-1.s a
pair of annular rings 108,110 t hrough whi ch t he |c &ERUAGEMENT SHEET t]i al | y
positi oned. The rings 5 108,110 are otherw se fredg tp ToveTetrat+ye jt o
one another and within the internal chanber 104. The r‘ggggplﬁgﬁ,_l ,
further, preferably have different dianeters. eferring mow to
Figure 3, a side cross- section view of the apparjatus snowmrTmf glire 2
is 10 provided, wherein the cannula 18 has been retiracted from th
catheter hub 22. It is understood that_jhe catheter hub ™ ZZwirth—1s$

shown in Figure 3 as renai ning nested

1 coaxial, and aligned with the axial path such that the
cannula may extend through the cover. After use, once
the cannula has become contaminated, the cannula is
retracted {or the cover is advanced aloﬁg the shaft of

5 the cannula) such that the needle is removed from the
through holes of the moveable elements. Once freed from
the aligning influence of the cannula, the moveable
elements are quickly randomized. Advance of the cannula
back along the axial path is prevented by the

10 misalignment of the elements. |

A variety of embodiments of the present

invention are contemplated in which the set of elements
comprises, for example rings, spheres, and spring
mounted interlocking conical elements. More

15 specifically, in a first embodiment a cylindrical safety
cover comprises an axial through hole which extends
along the elongate axis thereof. The cover includes an
inner chamber, wherein:a pair of metal rings are
positioned. The pair of rings have an inner diameter

o0 which 1s equal to or greater than the outer diameter of
the cannula. In a preferred variation of this
embodiment the outer diameters of each one of the pair
of rings is different.

Prior to its use, a cannula is positioned

25 through the cover, wherein the rings are disposed about
the shaft of the cannula. The cannula causes the inner
holes of the rings to remain coaxial. Once the cannula
has been inserted into a patient and removed, the cover
and cannula are moved relative to one another.

30 Retraction of the cannula along the axial path of the
cover, to a point wherein the cannula shaft is removed

35



with the safety cover 20 may-have been rel eased prior to the retraction
of the cannula 18 to the position shown 15 herein. As is shown, the
retraction of the tip 116 of t he cannul a 18 beyone—+hednterigr chanber
104 frees the rings 108,110 from coaxial al i gnmerjt REPUACEMENT Sfte | and
the axial through hole 100 of the safety cover 20. qe~— Y=Ta om{ t he

axi al alignnment provided by the shaft of 20 the canfulja | NS
beconme random zed. The differences in ring dianefedfs p

enhanced random zation of the relative alignnment|of—th XS

t hrough which the linear cannula 18 would have to b di sposed. 25

Once the rings have random zed, the catirula 18 i Sprevent-ed-fLom )
advancing forwardly through the safety cover 20. In order to prevent
conpl ete back out of the cannul a 18, fromthe safety cover 20, the tip

116 of thel fr¥athel H10gsi scpuserdthewrings thikandmeiiaH LPgewhich is 30
spaced fromdaidomiRedl€heatingdi 1806kt L1 ofd-UReHYdiite of the

cannula.
In the preferred variations of the first
5 embodiment, in which the corresponding outer diameters
of the rings are different, randomization of the rings
is enhanced by the difference in relative size.

In a second embodiment, an elongate cover,
having an axial through hole and an inner chamber,

10 similar to the one described above with respect to the
first embodiment, is provided. Within the inner chamber
is disposed at least one rigid ball element having a
through hole. Prior to its use, the cannula is
initially positioned extending through the axial through

15 hole of the cover and the through hole of the at least
one rigid ball. In this orientation the respective’
through holes are aligned coaxially. The cannula
provides the aligning means whereby the through hole of
the at least oné rigid ball remain substantially coaxial

o0 with the through hole of the cover.

Once it is used, and thereby contaminated, the
cannula is retracted along the through hole of the
cover, and backed out of the through hole of the at
least one rigid ball. Once the respective through holes

25 of the rigid ball and the cover are no longer held
coaxially aligned, the at least one rigid ball prevents
the reemergence of the cannula through the cover. 1It is’
understood that a plurality of rigid balls would be
preferable so that the randomization of the orientation

30 of the plurality of balls would be significantly more
difficult to overcome.
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is less than the length fromthe interior chanber to a 35
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1 In a third embodiment, a similar cover element
is provided, having a through hole and an internal
chamber. A pair of nesting conical elements are
provided, each comprising an offset through hole. One

5 of the conical elements is spring mounted so that it is
biased into a nesting arrangement with the other
element, therein keeping the offset through holes from
being coaxial. 1In their initial orientation, however,
the conical elements are held apart, so that the offset

10 holes may be coaxially positioned. The cannula, which

*is disposed through the through holes of both elements
and the cover holds the conical elements in the coaxial
position, against the biasing force of the spring.

Once the cannula has been used, it is
15 retracted into the cover, and withdrawn from the through
holes of the conical elements. The springs then move
the coﬁical sections into a fully nesting arrangement so
that the through holes are not coaxial with one another.
In a highly preférred variation of this embodiment, the
o0 Spring further causes the other conical element to move
so that its offset hole is also no longer coaxial with
the through hole of the cover.
In each embodiment, it is also preferred that
the cannula include a radially thickened rib adjacent to
25'the tip. The forward portion of the through hole in the
cover, and the through holes of the elements in the
internal chamber, i.e. the rings, balls, and conical
elements, are large enough for the thickened rib to be
retracted therethrough. 1In the preferred variations,
30 however, the rear portion of the through hole of the
cover is narrow enough that only the unthickened shaft

35




-12- 1 rearwardly di sposed annul ar section 107. The axi al t hr ough
hole 100 (as well as the internal passage 103 of t cat-het-er-25)_has a
di aneter which is large enough  for the thickened ri bREﬁMQEMBDH ghtETagt ed

t hrough; 5 however, the dianeter of the center hole 5 t-he

rearwardly di sposed annul ar section 107 is too narrow ﬁf\gc}g@ eped
rib 118 to pass through. As a result, the tip 116 is preve rom
fully retracting out of t he safety cover 20, but can PeTEtracted-f af
enough 10 that the rings may be freed to random ze. | Ref err}] ng
now to Figures 4 and 5, a second nafdlnent of the presemt—imrentod is
provided in cross-section views showmng the cannula 18 and the

1 may be retracted, and the enlarged rib is prevented from
being withdrawn all the way through the cover. In these
variations, once the tip of the cannula has been
retracted through the chamber, and is withdrawn from the

5 through holes of the elements disposed therein, the
cannula may not be advanced or further retracted,
therein preventing the potential for injury and/or

" infection due to accidental "needle sticks".

10 BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a side view of a medical assembly

including a catheter, a cannula, a syringe, and the
safety cover of the present invention.
Figure 2 is a side cross-section view of one
15 aspect of the present invention including a pair of
metal ring elements with the cannula in its initial
position.
Figure 3 is a side cross-section view of the
‘aspect of the present invention shown in Figure 2,
oo Wherein the cannula has been retracted and the pair of
rings have randomized. '
" Figure 4 is a side cross-section view of
another aspect of the present invention including a pair
of rigid balls with through holes, disposed in the
25 interior chamber, with the cannula in its initial
position.
Figure 5 is a side cross-section view of the
aspect of the present invention shown in Figure 4,
wherein the cannula has been retracted and the pair of
30 rigid balls have randomized.
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safety cover 20 in the initial and retracted positions, 15 respectively.
Thi s enbodi nent includes a pair of rigid bal s 120, 122 havi ng t hrough
hol es 124, 126, respectively, in place the rings JUS ti6—ef—the first

embodi ment. More particularly, the safety cover bod LACEMENTrSHmEs pin
axi al through hole 100 t hrough which the 20 cannul af1 1 fn Its
initial position. In this initial position, eachfof t 120, 122
conpri ses a through hol e 124,126, respectively, cgﬁpégﬂgﬁgaﬁ i n
Figure 4, are coaxially aligned with one another hajing beermrerHerft ed by
the cannula 18. Figure 5 illustrates 25 _the randomjzed di sposition off the
spheres 120, 122 once the cannul a has8een renoved. -t s T

understood that the nunber of rings or spheres utilized is an engineenfng
ce ey L £, S0ce, el § s DS fstias Aol BigIERE Wertlon T
plurality, greaeet efarhe eressnt ijngerndrion including a pair of .

nesting conical elements having offset through holes,

disposed in their incomplete nesting position with the

5 cannula in its initial position.
Figure 7 is a side cross-section view of the

aspect of the present invention shown in Figure 6,

wherein the cannula has been retracted and the pair of

nesting conical elements have fully nested via spring

10 biasing. .

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
This invention relates to the field of
hypodermic needles and most particularly to devices for
15 inserting catheters into blood vessels. Referring now
to the drawings, Figure 1 shows a catheter insertion
apparatus 10, having a safety cover 20. The apparatus
10, which is shown in a side view, includes a syringe
| body 12, with an annular ring 14 at the base thereof,
oo and a standard slidable plunger element 16 which
translates within the syringe body 12. A cannula 18
extends axially outward from the énnular ring 14; the
narrow hollow internal passage within the cannula 18
providing a connection from the internal volume of the
25 syringe body 12 to the exterior through which fluids may
flow.

The cannula 18 extends outward from the
annular ring 14 through a safety cover 20 which is
constructed so that the cannula 18 may be inserted

30 axially therethrough and so that the cannula 18 and
safety cover 20 may be translated relative to each

35
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1 other. In the embodiment shown in Figure 1, which is
designed to insert a catheter into a blood vessel, the
apparatus 10 further includes a catheter 25. The
catheter 25 includes an elongate narrow, flexible, tube

5 section 24, through which the cannula 18 is disposed
prior to the catheter being inserted into the patient.
The catheter 25 further includes a hub 22 having a
widened receiving port 26, in which a portion of the
safety cover 20 is initially nested; The nested portion

10 21 of the safety cover 20 is shown in phantom. The
cannula 18 therefore extends outward from the annular
ring 14 of the syringe body 12, sequentially through the
safety cover 20, the widened receiving port 26 of the
catheter hub 22, and ultimately through the elongate

15 narrow flexible tube section 24. :

In use, the cannula 18 is disposed through the
narrow flexible tube section 24, to enable puncturing
and insertion of the flexible tube 24 through the skin
of a patient, and positioning of the tube 24 into the

og desired blood vessel. If properly positioned in the
blood vessel, the user withdraws the cannula 18 from the
patient without removing the catheter 25, therein
providing an open conduit through which the medical care
provider may draw blood, or input appropriate medication

25 directly to the vasculature.

The process of removing cannulae from patients
and decoupling syringes and cannulae from their
corresponding catheters, in apparatus of the prior art,
exposed the medical care providers to the sharp tip of

30 the cannula 18 which had been contaminated by the
patient's blood. 1In the present invention, the

35
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t herefore,
Ref erri ng

enbodi nent of the present i nvention is proy
cover is shown having the cannula in its
position and retracted in respective illustratifon

Fi gure 6,

simlar to the through hol e 100 of the safefy

second
204 has a

chanber 204 are a pair of conical 15 elenments 210, 212.

spheres so that the orientational random zation, and

the prevention of cannul a advance, nay be nore conpl ete.
now to Figures 6 and 7, a side 5 cross-section viewof a third

 FEBACTRE, e
S. S
i 58 FEBOugn ho

cover 20 of the
ver, the Tnrertor
LN _shape. Wthint

e 2
fir

the safety cover 200 conprises 10 a

Q)

enbodi ments. In this embodi mept,_ho
forward surface 205 which i s conical

section 210 j geceiving port 26 of the catheter hub 22 and the

external surface of the safety cover 20 are releasably
mated in the initial disposition of the apparatus 10.
During extraction of the syringe 10 and ‘cannula 18, the
5 safety cover 20 and the receiving port 26 remain coupled
until the tip of the cannula 18 is fully retracted into

02,
st and
chanber

the safety cover 20. Once the tip of the cannula 18 is

- fully retracted, the safety cover 20 is released from
the catheter hub 22. A variety of mechanisms for
lo.re;gasably holding the safety cover 20 to the receiving
port 26 of the catheter hub 22 are shown in the art, any
- one of which may be employed in the present assembly.
Such releasable couplings may be manually actuatable or
automatically actuated by the retraction of the tip of

15 the cannula 18.

Referring now to Figure 2, a side cross-
section view of a first embodiment of the safety cover
20 of the present invention is provided wherein the
cannula 18, catheter 25, and safety cover 20 are

o0 illustrated in their initial, pre-insertion,
disposition. The cannula 18 extends axially through the
safety cover 20 and the catheter 25, and the safety
cover 20 which is nested within the receiving port 26 of
the catheter hub 22.

25 More specifically with respect to the safety
cover 20, the cover comprises an elongate and generally
cylindrical body 101 having an axial through hole 100,
which extends from a conical forward portion 102,
through a rearward portion 106 having an interior

30 chamber 104. The rearward portion 106 comprises a thin
annular section 107 which includes a center hole 105

35



mounted .to the rear surface 207 of the chanber 204 via springs 218 which

bi as the section 210 forwardly. The forward coni cal section 212 is
positioned so as to receive the rear conical sectign 210 into a fully
nested 20 orientation, and is not otherw se coupl ed tjo '

means. Each conical elenent, further, includes a hoP@p§¥%3@%Exaht§h S
offset fromthe center |ine of the, respective, cqgnijcal .el enent. 0,212.
In the initial disposition, with the cannula 25 18 f{i I}y 18sEEBe9Z hfoligh
the safety cover 200 and the hol es 214,216 in thejcdanical el enentg

210, 212, the coni cal elenments 210,212 are necessafily displ aced
relative to their fully nesting positiohlso that thel—espective hol ps-

214,216 may be axially aligned. As 30-shown in Figure 6, the forward

coni cal el emgnt .212 ig. i spl aced uypward so that the offset hole 216 °
therein is 1 -§v1ng a alamegerpwﬁfch EE precf%ely equivalent to the .

diameter of the cannula 18. Disposed in the interior
chamber 104 is a pair of annular rings 108,110 through
which the cannula 18 is initially positioned. The rings
5108,110 are otherwise free to move relative to one
another and within the internal chamber 104. The rings
108,110, further, preferably have different diameters.
Referring now to Figure 3, a side cross-
section view of the apparatus shown in Figuré 2 is

10 provided, wherein the cannula 18 has been retracted from
the catheter hub 22, It is understocod that the catheter
hub 22 which is shown in Figure 3 as remaining nested
with the safety cover 20 may-have been released prior to
the retraction of the cannula 18 to the position shown

15 herein. As is shown, the retraction of the tip 116 of
the cannula 18 beyond the interior chamber 104 frees the
rings 108,110 from coaxial alignment with each other and
the axial through hole 100 of the safety cover 20. Once
freed from the axial alignment provided by the shaft of

oo the cannula 18, the rings become randomized. The
differences in ring diameters provides for enhanced
randomization of the relative alignment of the passages
through which the linear cannula 18 would have to be
disposed. | '

o5 Once the rings have randomized, the cannula 18
is prevented from advancing.forwardly through the safety
cover 20. In order to prevent complete back out of the
cannula 18, from the safety cover 20, the tip 116 of the

" cannula 18 is provided with a thickened rib 118 which is

30 spaced from the tip 116, at a distance therefrom which

is less than the length from the interior chamber to a

35
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i rearwardly disposed annular section 107. The axial

through hole 100 (as well as the internal passage 103 of
the catheter 25) has a diameter which is large enough
for the thickened rib 118 to be retracted through,

5 however, the diameter of the center hole 105 of the

rearwardly disposed annular section 107 is too narrow _
for the thickened rib 118 to pass through. As a result,
the tip 116 is prevented from fully retracting out of
the safety cover 20, but can be ret;acted far enough

10 that the rings may be freed to randomize.

15

20

25

30

35

Referring now to Figures 4 and 5, a second
empbodiment of the present invention is provided in
cross-section views showing the cannula 18 and the
safety cover 20 in the initial and retracted positions,
respectively. This embodiment includes a pair of rigid
balls 120,122 having through holes 124,126,
respectively, in place the rings 108,110 of the first
embodiment. More particularly, the safety cover body 20
comprises an axidl through hole 100 through which the

cannula 18 is disposed in its initial position. 1In this

initial position, each of the spheres 120,122 comprises
a through hole 124,126, respectively, which, as shown in
Figure 4, are coaxially aligned with one another having -
been oriented by the cannula 18. Figure 5 illustrates
the randomized disposition of the spheres 120,122 once
the cannula has been removed.

It is understood that the number of rings or
spheres utilized is an engineering expedient which does
not alter the teachings of the present invention in any
way. It is entirely anticipated that one may chose to
include a plurality, greater than two, of rings or



1 aligned with the through hole 202 of the safety cover 200. The rear
coni cal elenent 210 is correspondi ngly di spl aced downward so that its
of fset hole 214 is al so coaxially aligned. In this position, the springs

218, 5which couple the rear conical elenment 210 to surfage 207
of the chanber 204, are conpressed. ?&Rbﬁﬁéﬂﬂﬂ'§ HEET ifs

retracted through the hol es 214,216 of the conlc I enent 210,212, as
shown in Figure 7, the biasing springs 218 force El@affgmggpm cql

el ement 210 forward into its fully nested positidn mith the for

coni cal elenment 212. In doing so, the,forward conical elenment ZI2 ifs

di spl aced downwar d, the forwardnost_ I p 222 ther€of_entering into the
t hrough hol e 202, and the rear conical elenent 210 15 is transliatea upward

relative tq bbReb8tial that RPN fdrfifbei dr 1t Righadhli&3t3bhONanihe of fset
hol es therefore, the prevention of cannula advance, may be
more complete.
Referring now to Figures 6 and 7, a side
5 cross-section view of a third embodiment of the present
invention is provided, wherein the safety cover is shown
haying the cannula in its initial, fully inserted,
position and retracted in respective illustrations.
With respect to Figure 6, the safety cover 200 comprises
10 an axial through hole 202, similar to the through hole
100 of the safety cover 20 of the first and second
embediments. In this embodiment, however, the interior
chamber 204 has a forward surface 205 which is conical
in shape. Within the chamber 204 are a pair of coﬁical
15 elements 210,212. The rear conical section 210 is
mounted to the rear surface 207 of the chamber 204 via
éprings 218 which bias the section 210 forwardly. The
forward conical section 212 is positioned so as to
receive the rear conical section 210 into a fully nested
20 Orientation, and is not otherwise coupled to any
fixation means. Each conical element, further, includes
a4 hole 214,216 which is offset from the center line of
the, respective, conical element 210,212.
In the initial disposition, with the cannula
25 18 fully inserted through the safety cover 200 and the
holes 214,216 in the conical elements 210,212, the
conical elements 210,212 are necessarily displaced
relative to their fully nesting position so that the
- respective holes 214,216 may be axially aligned. Aas
30 shown in Figure 6, the forward conical element 212 is
displaced upward so that the offset hole 216 therein is

35



214,216 of the conical sections 210,212 are no | onger aligned rel ative
to one another, nor are they aligned relative to the through hole 202.
the cannula 20 18 may not be advanced forward through the safety
200, as the holes through which it ha

Furt her,

cover

ansl at ed

wer e nisalighed under spring biasing. It is uﬁé@%@&@tﬁﬁf$ﬂﬁéf'ﬁe coni cal

shape of the nesting
forcing 25 the elenents back into their initia
further understood that the spring biasing proy
el i m nates any concern that the elenenti
and with the through hole 202, via Tahdom mdtion. 30 As
previ ously described with respect to the

Q

rriaBgEEB897 1| s

I's preferabl g1443Eat8th the through hole 202 of the safety cover

200. The rear conical element 210 is correspondingly
displaced downward so that its offset hole 214 is also
coaxially aligned. In this position, the springs 218,
5 which couple the rear conical element 210 to the rear
surface 207 of the chamber 204, are compressed.

Once the cannula 18 is retracted through the
holes 214,216 of the conical element 210,212, as shown
in Figure 7, the biasing springs 218 force the rear

10 conical element 210 forward into its fully nested
position with the forward conical element 212. In doing
so, the forward conical element 212 is displaced
downward, the forwardmost tip 222 thereof entering into
the through hole 202, and the rear conical element 210

15 is’ translated upward relative to its initial
disposition. 1In this orientation, the offset holes
214,216 of the conical sections 210,212 are no longer
aligned relative to one another, nor are they aligned
relative to the through hole 202. Further, the cannula

20 18 may not be advanced forward through the safety cover
200, as the holes through which it had originally
translated were misaligned under spring biasing. It is
understood that the conical shape of the nesting
elements 210,212 prevents the cannula 18 from forcing

o5 the elements back into their initial arrangement. It is
further understood that the spring biasing provides a
force which eliminates any concern that the elements
might realign with one another and with the through hole
202, via random motion.

30 As previously described with respect to the '
first and second embodiments, it is preferable that the

35

el ements 210, 212 preventdq the cannula L8{from
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cannula 18 include a thickened portion 118 of the shaft,
spaced appropriately from the tip 116 thereof, which is
engaged by the narrow diameter of the center hole 105 of
the rearwardly disposed annular section 107 so that the
thickened portion cannot pass therethrough. As a
result, the tip 116 is prevented from fully retracting
out of the safety cover 20, but can be retracted far )
enough that the conical elements may be freed to fully
nest. ' '

While there has been described and illustrated
specific safety covers for preventing accidental "needle
sticks" with contaminated needles, it will be apparent
to those skilled in the art that variations and
modifications are possible without deviating from the
broad spirit and principle of the present inwvention
which shall be limited solely by the scope of the claims
appended hereto.



1 cannul a 18 include a thickened portion 118 of the shaft, spaced
appropriately fromthe tip 116 thereof, which is engaged by the narrow
di anmeter of the center hole 105 of the rearwardly _di sposed annul ar
section -107 so that the 5 thickened portion canuﬁ I gh. As
a result, the tip 116 is prevented fromfully re¢ EW'PBEMEWS%&& t he
safety cover 20, but can be retracted far enoug1 fhat,t I ga
v 17 A T

e A 5 o

described and il orpreventin
acci dental "needl e* Stitck&" %ith contanmi nated nepdles, it will be jJapparent
to those skilled in the art that wvariatiléns and ‘'-sedi-fications ar :
possi bl e without deviating fromthe 15 broad spirit and principle of the
present invention whi_ch shaII be limted solely by the scope of the *

cl ai ms appEidde d S, SLAINED
1. A safety cover for locking a tip of a

cannula therein, comprising:
an elongate body having an interior chamber,
5 sald elongate body being slidably mountable on said
cannula;

S been

UJ

_ a through hole, extending along the entire
axial length of the elongate body, from a forward
portion of the body, through said interior chamber and

10 through a rearward portion of said Sody, said cannula
being slidable therethrough; and '

at least one element, disposed in said
interior chamber, said at least one element having‘a .
hole for receiving said cannula therethrough, and which
15<iisplaces upon retraction of the tip of said cannula tip
such that subsequent readvancement of said cannula
through a forward portion of said safety cover is

prevented. _
2. The safety cover as set forth in claim 1,

oo wherein said at least one element comprises a plurality

of annular rings.

. 3. The safety cover as set forth in claim 2,

wherein said plurality of annular rings comprises a

pair. .

25 4. The safety cover as set forth in claim 2,
wherein each of said plurality of annular rings has a

different outer diameter.
5. The safefy cover as set forth in claim 1,
wherein said at least one element comprises a plurality
30 of rigid spheres having through holes..

This Sheet Has Bean Replaced
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1 6. The safety cover as set forth in claim 1,
wherein said at least one element comprises a pair of

rigid spheres.
. 7. The safety cover as set forth in claim 1,
5wherein said at least one element comprises a pair of
conical elements each having an offset through hole
therein.
8. The safety cover as set forth in claim 7,
wherein a first one of said pair of_conical élements is

10 SpPring biased within said interior chamber, whereby

retraction of said cannula permits said first one of
said pair to fully nest within the other of said pair,
therein misaligning said offset through holes and
preventing subsequent readvancement of said cannula tip
15through said forward portion of said safety cover.
9. A safety cover for locking a tip of a
cannula therein, comprising:
an elongate body having an interior chamber,
said elongate body being slidably mountable on said
oo cannula; '
a through hole, extending along the entire
‘axial length of the elongate body, from a forward
portion of the body, through said interior chambexr and
through a rearward portion of said body, said cannula
25 being slidable therethrough; and
at least one orientationally randomizable
element disposed in said interior chamber, said at least
one randomizable element having a hole for receiving
said cannula therethrough, said at least one element
3Ohming orientationally randomized by the retraction of
the tip of said cannula so that subsequent readvancement

This Sheet ilis Been Replaced
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1 of said cannula tip through said safety cover is

prevented.
10. The safety cover as set forth in claim 9,

wherein said at least one orientationally randomizable
5 element comprises a plurality of annular rings.

, 11. The safety cover as set forth in claim 10, -
wherein said at least one orientationally randomizable
element comprises a plurality of rigid spheres having
holes therethrough.

10 12. A safety cover for loéking a tip of a

cannula therein, comprising:

an elongate body having an interior chamber,
said elongate body being slidably mountable on said
cannula;

15 "L a through hole, extending along the entire
axial length of the elongate body, from a forward
portion of the body, through said interior chamber and
through a rearward portion of said body, said cannula
being slidable therethrough; and

20 a pair of displacing elements, disposed in
said interior chamber, each of said pair having a hole
for receiving said cannula therethrough, wherein at
least one of said pair is spring biased such that
retraction of the tip of said cannula causes the pair to

o5 Move relative to one another such that subsequent
readvancement of said cannula tip through said safety
cover is prevented.

13. A safety cover as set forth in claim 12,
wherein said pair of displacing elements comprises a
30;pair of conical elements, each of said conical elements

SeﬂThstmR.kmmi
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retraction of the tip of said cannula tip such tbat_subseguent
readvancenent of said cannula through- a forward portion of said safety

cover is J having an offset hole therethrough and wherein a first

of said pair is spring biased relative to the other.

14. A cannula safety assembly, comprising:

an elongate cannula having a tip and a shaft;

5 an elongate body having an interior chamber,

said elongate body being slidably mounted on said shaft
of said cannula;

a through hole, extending along the entire
axial length of the elongate body, from a forward

10 portion of the body, through said interior chamber and
through a rearward portion of said body, said cannula
being slidable therethrough; and

at least one element, disposed in said
interior chamber, said at least one element having a

15 hole for receiving said cannula therethrough, and which
displaces upon retraction of the tip of said:cannula
such that subsegquent readvancement of said cannula tip
through a forward portion of said safety cover is
“prevented.

20 15. The cannula safety assembly as set forth
in claim 14, wherein said elongate cannula further
comprises a thickened section adjacent to said tip, the
through hole extending through said rearward portion

i having a diameter which is smaller than the d}ameter of

25 said thickened rid of said cannula whereby the tip of
the cannula may not be retracted from said elongate
body.

30
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prevent ed. 2. The safety cover as set forth in claiml1, 20

wherein said at | east one el enment conprises a plurality of annul ar
rings. 3. The safety cover as set forth in claim 2,

wherein said plurality of annular rings conprises a _

4. The safety cover as set forth in claim 2, wher ﬂgp@g@M@ﬁ §QF§T
plurality of annular rings has a di ff€rent outer di pneter.

5. The safety cover as set forth in claiml1, whergi h 48 FE& 1992adt jone
el enent conprises a plurality 30 of rigid spheres hayi t hr ough haljed.

TIP PROTECTION DEVICE ~--

1 ABSTRACT
A safety cover which securably and reliably
locks the tip of a cannula in an interior chamber within
the safety cover. The cover comprises an elongate body
5 having the interior chamber and an axial through hole
which extends along the entire length of the body,
through the interior chamber and through which the
cannula is slidably received. Displacing elements are
positioned within the interior chamber, each of which
10 includes a hole for receiving said cannula therethrough,
and thch displaces upon retraction of the tip of said
cannula, thereby preventing subsequent advancement of
said cannula tip. In a first embodiment the displacing
elements are annular rings. In a second embodiment, the
15 elements are rigid balls having through holes. In a
- third embodiment, the displacing elements arée a pair of
conical elements, one of which is spring biased, each of
which includes an offset hole. In each embodiment, it
is preferable that the cannula should include a
20 thickened rib adjacent to said tip, and the safety cover
should correspondingly include an annular section in the
rear portion thereof. The through hole extending
through the rear portion has a diameter which is smaller
than said thickened rib of said cannula whereby the
25 cannula tip may not be retracted from the safety cover.

FIG. 3

30
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6. The safety cover as set forth in
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wherein said at | east one el enent conprises a pair of rigid spheres.

7. The safety cover as set forth in claimi1, 5 wherein said at | east one
el enent conprises a pair of coni cal elenents ea ] set

t hrough -hol e  therein. 8. The safet BeEMENE SHEED( |t h i n
claim7, wherein a first one of said pair of cpnjcar erementsyi g 10
spring biased within said interior chanbey, wherepy} { & ¢#Ppp¢g970r] df said
cannula permts said first one of sairdpair to} fully nest withfind the

ot her of said pair, therein msaligning said of fset through nol gs and
preventi ng subsequent readvancenent of said cannula tip 15 throughijsaid
forward portion of said safety qoyer. 9. A'safety cover for

|l ocking a tip of a cannul a tﬂ Bi n, conpri sing: an el ongate
body having an interior chanber|, sai d el ongate body being slidably

nmount abl e on sai d .
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20 cannul a; a through hole, extending along the entire

axial length of the elongate body, froma forward portion of the body,

t hrough said interior chanber and t hrough a rear ard—pofrt+er-—of—saj d
body, said cannula 25 being slidable therethrough; rﬁPLACEMENT SHEE‘!'t | east
two orientationally random zabl e el ements di sposed | n‘bauu ' o]

g

chanber, said random zabl e el enents each faving a h
on zed

sai d cannul a therethrough, said el ements—teing orieht tlonal
by the 30 retraction of the tip of said cannula so |h
r eadvancenent
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10. The safety cover as set forth in claim9, wh rﬁfﬂA%%M%N?‘[
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5 el enment conprises a plurality of annular rings. 11. The

safety cover as set forth in claim 10, wherein sald _at | east one
orientationally random zabl e el enent conprises a " T egrd

spher es -havi ng hol es t heret hrough. 10 1 m ng‘f:'gmfw';, or

|l ocking a tip of a cannula therein, conprising: an gl gngat e
body having an interior chanber, sai d efongate bpdy LR lf@Bsmﬁaatl

nount abl e on said cannul a; 15 —a through hble _extendi n | ong
the entire axial length of the el ongate body, fﬁon1a forward porfti on of
t he body, through said interior chanber and t hr Cug offti on of
sai d body, said cannul a bei ng slidabl e therethrough; and 20 a

pair of displacing elenents, disposed in said interior chanber, each of
said pair having a hole for receiving said cannul a therethrough, wherein
at ‘
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| east one of said pair is spring biased such that retraction of the tip
of said’cannul a causes the pair to 25 nove relative to one another such
t hat subsequent readvancenent of said cannula tip through said safety
cover is prevented. 13. A safety cover Set—f-or-th— aim
12, wherein said pair of displacing elenents conpr ERQQCEMENTFBHEETO
coni cal el ements, each of said conical _Blenents

1 9 FEB 1997
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-19- . 1 having an offset hole therethrough, and wherein a first
of said pair is spring biased relative to the other.

14. A
cannul a safety assenbly, conprising: an el ongate cannul a
having & tip and a shaft; 5 an el ongat dfoE&?ﬁW~
Interior cheer, said el ongate body bei ng slidably BT EﬁTshaft
of said cannul a; < ‘
- - 13 FEB 1997
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a through hple, extending along the entire axial length of the elongate
body,. froma forward 10 portion of the body, through said interior chanber
and through a rearward portion of said body, said cannul a bei ng

sl i dabl e t heret hrough; and at least two el ements, disposed

retraction of the ti such that subsjeqiie

readvancenent of said*cafinutatig tHrough-a6forward lp ngnmﬂ madl&:
cover IS prevented. 20 15. The ca nu a safety assent
set forth in cIa|m14 ereln sai d el ongate canpul a further conpri

ecetving sai h"iaﬁﬂﬁﬁmﬂﬁmuﬂmiﬁ”m ch 15 df BBPEMEIEIoRHEET
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ses a

t hi ckened sect} Ssaid tip, the-throfigh hol e extendin

through said rearward poruom Q@féﬂﬂ Gover Uf GHEL®Ekiviy CA) tip sofhld er than
t he di aneter of sal d%% tﬁe{%ed section of said 25 cannula whereby the tip

7 acTHPF+IHISRi d el ongat e

an elongate body having an interior chamber,
5 said elongate body being slidably mountable on said
cannula; :

of the cannul a H

a through hole, extending along the entire
axial length of the elongate body, from a forward
portion of the body, through said interior chamber and

10 through a rearward portion of said body, said cannula
being slidable therethrough; and

at least two elements, disposed in said interior chamber, said

elements each having a hole for recéiving said cannula therethrough, and which

15 displaces upon retraction of the tip of said cannula tip such that subsequent
readvancement of said cannula through a forward portion of said safety cover is

prevented.

2. The safety cover as set forth in claim 1,

oo Wwherein said at least one element comprises a plurality
of annular rings.

3. The safety cover as'set forth in claim 2,
wherein said plurality of annular rings comprises a
pair.

25 4. The safety cover as set forth in claim 2,
wherein each of said plurality of annular rings has a
different outer diameter.

5. The safeiy cover as set forth in claim 1,
wherein said at least one element comprises a plurality

30 of rigid spheres having through holes.
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1 6. The safety cover as set forth in claim 1,
wherein said at least one element comprises a pair of
rigid spheres.
7. The safety cover as set forth in claim 1,
5 wherein said at least one element comprises a pair of
conical elements each having an offset through hole
therein.

8. The safety cover as set forth in claim 7,

wherein a first one of said pair of conical elements is
10 spring biased within said interior éhamber, whereby

retraction of said cannula permits said first one of

said pair to fully nest within the other of said pair,

therein misaligning said;offset through holes and

preventing subsequent readvancement of said cannula tip
15 through said forward portion of said safety cover.

2. A safety cover for locking a tip of a
cannula therein, comprising:

an elongate body having an interior chamber,
said elongate body being slidably mountable on said

o0 cannula;

a through hole, extending along the entire
axial length of the elongate body, from a forward
portion of the body, through said interior chamber and
through a rearward portion of said body, said cannula

25 being slidable therethrough; and

at least two orientationally randomizable elements disposed in said
interior chamber, said randomizable elements each having a hole for receiving

said cannula therethrough, said elements being orientationally randomized by the

retraction of the tip of said cannula so that subsequent readvancement

30
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1 of said cannula tip through said safety cover is

prevented.
10. The safety cover as set forth in claim 9,

wherein said at least one orientationally randomizable
Selement comprises a plurality of annular rings.

11. The safety cover as set forth in claim 10,
wherein said at least one orientationally randomizable
element comprises a plurality of rigid spheres having
holes therethrough. . '

10 12. A safety cover for loéking a tipof a
cannula therein, comprisinét .
an elongate body having an interior chamber,
said elongate body being slidably mountable on said
cannula;
15 a through hole, extending along the entire
axial length of the elongate body, from a forward
portion of the body, through said interior chamber and
through a rearward portion of said body, said cannula
being slidable therethrough; and
a pair of displacing elements, disposed in

said interior chamber, each of said pair having a hole
for receiving said cannula therethrough, wherein at
least one of said pair is spring biased such that
retraction of the tip of said cannula causes the pair‘to
o5 move relative to one another such that subsequent .

readvancement of said cannula tip through said safety

cover is prevented.

13. A safety cover as set forth in claim 12,

wherein said pair of displacing elements comprises a
3O;pair of conical elements, each of said conical elements

20
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1 having an offset hole therethrough, and wherein a first
of said pair is spring biased relative to the other.
14. A cannula safety assembly, comprising:

an elongate cannula having a tip and a shaft;
5 an elongate body having an interior cheer, said elongate body

being slidably mounted on said shaft of said cannula;

a through hole, extending along the entire
axial length of the elongate body, from a forward
10 portion of the body, throug_l;'"said interior chamber and
through a rearward portion of séid body, said cannula
being slidabile therethrqugh; and
at least two elements; disposed in said interior chamber, said

clements each having a hole for receiving said cannula therethrough, and which
15 displaces upon retraction of the tip of said cannula such that subsequent
readvancement of said cannula tip through a forward portion of said safety cover

is prevented.

20 15.  The cannula safety assembly as set forth in claim 14,
wherein said elongate cannula further comprises a thickened section adjacent to
said tip, the through hole extending through said rearward portion having a
diameter which is smaller than the diameter of said thickened section of said
cannula whereby the tip of the cannula may not be retracted from said elongate

25
body.
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