.29 JUN 2004 NEEDLE SAFETY COVER Field of the Invention This invention
relates to the field of nedical devices and in particular to a needle
_safety cover. 5 Background Bl ood borne di seases such as Al DS and H@@agliN 084
“present significant risks to nedical personnel adm nistering vascul ar

i njections. The neans by which a patient's vessel and skin are pierced to
either draw or introduce fluids can just as effectively pierce the hands
and arnms of attending medical personnel. doves or simlar protective 10
garb may provide sone protection, but nmaking such itens entirely resistant
to needie penetration oftentNEBDLERAFETYdsOMR vearer' s mobility and
dexterity proportionate to the degree of protection. Therefore, protective
wear iBiehtbbf thd biwdntaeolswer to the problem In order to adequately protect
medi cal personnel frominadvertent puncture and 15 wounding, catheter

syst ens havEnhjbervenitoerelped to the fiekr ofanddichl devicehand irspartindadtaea ngediet
after its withdrawal fromthe patient. These systens have taken a nunber of
enmbodi geat,Toelel have various degrees of elaboration. One such mechani sm

i ncl udes cylindrical sheath of plastic which tel escopes out fromthe
flagh §hin0 surround the needle shaft, including the distal tip. Such
nmec amﬁ—%ﬁéases costs of 20 manufacture substantially and may
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medical personnel administering vascular injections. The means by which a patient’s
vessel and skin are pierced to either draw or introduce fluids can just as effectively
pierce the hands and arms of attending medical personngl. Gloves or similar protective

10  garb may i:)rovide some protection, but making such items entirely resistant to needle
penetration oftentimes sacrifices the wearer’s mobility and dexterity proportionate to
the degree of protection. Therefore, protective wear is not a total answer to the
problem.

In order to adequately protect medical personnel from inadvertent puncture and

15 wounding, catheter systems have been developed to cover and shield the distal needle
point after its withdrawal from the patient. These systems have taken a number of
embodiments and have various degrees of elaboration. One such mechanism includes a
cylindrical sheath of plastic which telescopes out from the flash chamber to surround
the needle shaft, including the distal tip. Such mechanism increases costs of

20 manufacture substantially and may malfunction, especially in a fluid filled environment
where it may stick or slip. The need for locking parts under these circumstances also

increases risk of failure. Other types of needle caps require moving parts, such as a

spring activation, to close off the needle in the cap after its withdrawal. These

sometimes combine moving parts with specially tooled needles having two or more




‘increases risk of failure. Qther types of needle caps require noving parts,
such as a spring activation, to close off the needle in the cap after its
wi t hdrawal . These sonetimes conbi ne noving parts with specially taophegy 20
needl es having two or nore 1 29 JUN 2004 separate widths so that the |arger
circunference and di aneter either trips the spring and/or blocks the

needl e's renoval fromthe cap. Gven that the needle protector, however
configured, will be contam nated upon each use, cost-benefit requirenents
dictate that a desirable shielding systembe 5 disposable along with the
needl gepkttté hetuns & thah thes lgentinnet fepenaguanckd immeteneijhardripgdhe apring
present as little inposition as possible to the adm nistration and function
of  t hgdyairhebads. thipeedls'Prmhovaliiorh thewapral f unction or stick such as
springs and simlar biasing nechanisns, as well as tel escoping sheaths
requiring deRbARAB e ia@Ié Peotbttashoveharhenfigatal, heisibelasitamithatetl nupidri
regard and can drive up the manufacturing cos? for a 10 di sposable unit.
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parti cular “Segnents re res precise tooling and hence stantially added
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2hg1[ ,? )%g?ala\xﬁ %gﬁ%egl lag lig»!ilé Erglpogli%gm aisﬂagasgﬁ%'lles{or@\e%ldrgﬁnl?gﬂat{wgﬁ@ futdich eedl e
the catheter. Moving parts which may malfunction or stick such as springs and similar
biasing mechanisms, as well as telescoping sheaths requiring deployment from the flash
chamber, are less desirable in this regard and can drive up the manufacturing cost for a
10 disposable unit. Lathing the needle circumference to alter the circumference over

particular segments requires precise tooling and hence substantially added cost. What

is desirable is.a low cost, easily manufactured needle cover.




“clip having a bridge, a proxinmal end coupled to the bridge and a distal end
coupled to 5 the bridge. The clip is disposed within the housing squ @ﬁﬁhm
it retains aresilience inparting a biasing force to the clip ends®su
"that the ends grip the needle shaft. Wen the housing is advanced beyond
the needle distal tip, the clip distal end releases to contain the needle
distal tip within the housing. Ot her features and advantages of the
invention will be apparent fromthe 10 acconpanying drawi ngs and fromthe
detail ed description that follows below. 3 29 JUN 2004 BRI EF DESCRI PTI ON OF
THE DRAW NGS The invention is ill uSUMMARYY way of exanple and not by way
of limtationin the figures of the acconpanying drawings in which |ike
ref erences Andippatensiisiisalosedcemgpiisingathousingtizling a griogimal éndhnds a
perspective view of an enbodi nent of the invention as fit over a needle

shaf {3 Ela0bh, fheHBUbingsEAAIYaNOSHEE O £Headle angitdEhadiaTitidle tidtliaip, the
e

invention as fit over a needle shaft. Figure 3 shows a cutaway si Vi ew

of Onec1®fQM§g§mri@ e,fsaﬁgrdx&nsmﬂ&eo@ieegg gg?gi&gg@gnﬁ\éedisﬁﬂ%n@&i led kp Of

the nee _ ure Ws a perspe ( ay view of one enbodi ment of
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imparting a biasing force to the clip ends such that the ends grip the needle shaft.
When the housing is advanced beyond the needle distal tip, the clip distal end releases
to containrthe needle distal tip within the housing.

Other features and advantages of the invention will be apparent from the

10 accompanying drawings and from the detailed description that follows below.




~Figure 6 shows a top view of a flat metal piece prior to its bending to
forma clip 15 of one enbodi nent of the invention. 4 29 JUN 1004 DETAI LED
"DESCRI PTION Figure,1 shows one enbodi ment of the invention where ng8dUd 2004
cover 10 is nounted upon a needle shaft 15. In this enbodi ment, housing 20
for needle cover 10 is barrel shaped. Needl e cover 10 is slidably nounted
on needl e shaft 15 and prior to its 5 deploynent, is |ocated back fromthe
needl e distal tip (not pictured) such that the shaft extends through
housi ng 20 of the needle cover 10. For ease of sliding, needle shaft 15
may be |ubricated or coaBRIEF WESCREPEIGNGRF THEDRAWNNGEedl e shaft 15
and distal tip 22 are illustrated wiwth one enbodi nent of the invention
mount ed t hepgdihventidnhis StEstRadd B Way bhexdmpRMirdAot BY wdicoiUiestaltionsinng 20
defining openings 24, 26 at the proxinmal and distal ends, respectively, to
acco : : : 4 i ilhave
o et B B R e R et he

housi n Sl.i : needl e shaft 15 and contacts substantially the
e B v aR Y

entire S outer circunference. Inside housing 20 are clips

11, 12. In Qnhe e diment, clj ; i i

ags 16, 17 DE 80Ny o persbeiile ity dlatiBad bR b dh v ERaR A B bt
bridge 13 cﬂay b@ arched with the apex of the arch approaching or engagi ng
hor i zghiegadlgghpld- 30 of housing 20. Clips 11, 12 are |oaded into housing 20

under a conpressive force mhich.giases egs 1%,%7 toyafglneedl shaft, 15.
I n one igure 2 shows a cutaway side view ot ofte embodiment O the mnvention as fit

over a needle shaft.
Figure 3 shows a cutaway side view of one embodiment of the invention as
10  deployed over the distal tip of the needle.
Figure 4 shows a perspective cutaway view of one embodiment of the invention
deployed over the distal tip.
Figure 5 shows a perspective view of a clip of one embodiment of the invention.

Figure 6 shows a top view of a flat metal piece prior to its bending to form a clip

15 of one embodiment of the invention.




enbodi ment, housing 20 is made of a polyner and clips 11 and 12 are | oaded
as 20 hou5|ng 20 is injection nolded. dips 11, 12 nay be made of re39LMﬁQ%A
material so as to inpart a menory upon bending or contorting clips 11,

i nto housing 15 when | oaded. As such, housing 15 and clips 11, 12 can be

of a conplenentary size to acconnDdate bi ased clips 11, 12 and fit them
within the housing. Clip ™gs 16, 17 termnate in tabs 25 which define a
semcircular circunference to 25 fit around needle shaft 15. This all ows
for a nore close fit of tabs 25 to the needle shaft 5 2 9 JUN 2004 15

i ncreasing their grip thereopETAIIER HPSORIPEION tab ends (not pictured)
are not equivalent lengths, rather one is shorter than the other. The

resul ting af %ur@fl dHaev dsid é}ﬁgodﬁﬁéﬂﬁfftﬁémﬁdﬁwﬁaﬁ Reddle@668N0isc. Such
configuratioff allows for a greater ability to grip needle shaft 15 when

| egs rgoglﬁtﬁ §881§ %tr?éetd?gslltﬁt T@gW&1$%oﬁlﬁQm thol:élrgﬂﬁ‘fbrmh?e vt Wrisdge

13 | ess rees, prOV|d|ng greater constrictive orce
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shaft q@gn HSoRBEHRITED PRl <Frrratha o3 sl lﬁsa'ﬂeeﬂ%ﬁ Sﬁaft on

legs 16 have depl oyed over distal t|p 22. Figure 3 shows the result of

sl i di ngeardedrRECoE IR0 Etal tip 22 of the needl e
With reference to Figure 2, needle shaft 15 and distal tip 22 are illustrated with

one embodiment of the invention mouhted thereon. In this embodiment, the invention

10  includes housing 20 defining openings 24, 26 at the proximal and distal ends,
respecﬁvely, to accommodate needle shaft 15 extending therethrough. The openings
have diameters slightly larger than needle shaft 15 outer diameter so that the housing
20 slides along needle shaft 15 and contacts substantially the entire needle shaft 15 outer
circumference. Inside housing 20 are clips 11, 12. In one embodiment, clips 11, 12 each

15 having bridge 13 and two legs 16, 17 coupled to bridge 13 at opposite ends. In one
embodiment, bridge 13 may be arched with the apex of the arch approaching or
engaging horizontal walls 30 of housing 20. Clips 11,12 are loaded into housing 20
under a compressive force which biases legs 16, 17 toward needle shaft 15. In one |
embodiment, housing 20 is made of a polymer and clips 11 and 12 are loaded as

20  housing 20 is injection molded. Clips 11,12 may be made of resilient material so as to
impart a memory upon bending or contorting clips 11, 12 into housing 15 when loaded.
As such, housing 15 and clips 11, 12 can be of a complementary size to accommodate
biased clips 11, 12 and fit them within the housing.

Clip legs 16, 17 terminate in tabs 25 which define a semicircular circumference to

25 it around needle shaft 15. This allows for a more close fit of tabs 25 to the needle shaft




"shaft 15. As tabs 25 of front legs 16 of clips 13 are bi ased agai nst QhﬁNZWL
needl e shaft, advancing the cover 10 over distal tip 22 and past th% poi nt
-of contact with tabs 25 of 15 front legs 16, causes legs 16 to release with
resilient force to fit over distal tip 22. In another enbodinent, the two
opposing legs 16 and tab ends 25 may neet and rest on each other- either
elimnating or so constriting the area between tabs 25 to a size snaller
than the needl e outer dianmeter, including the outer dianmeter at the distal
tip 22, so that reinsertion through front opening 24 is blocked. 20 As the
front 15igsrebsirgetiiedygripyhereon) ile enefeprbadimengrtabliendsi(net picgeddarg Bek its
reinsertion through opening 24, rear legs 17, given their obtuse angles to
need| eetiedient ehgths)rathier ohaiis sterrtérrtvanahe ptheemditte resulbiogsirngo2tretdabira
distal tip 22 thus preventing renoval of the housing 20 over distal tip 22

and ohsidusfetdreresthegifoge Beasdritic2Gutheohfigurdtionaicvoforregrtatersttality tib,
thus falling off distal tip 22. 6 2 9 JUN 2004 Figure 4 shows an enbodi nent

of t heyinyem leQRaftiBRBeh WIS 18)12Qré SoldHee!to eplgape detdivishgftd S dmatn gleal
configuration. Transparent W ndows 35 on opposing sides of the housing

al lsow (e, fe8s Mhe&8Y00 Héél‘é@s,tpﬁo_dﬁiiﬁ ThP ErdaterdiotsBictivel fokce? fmparGAgt ai ned

thérein, a thus bl ocked fromreinsertion through opening 24. In one
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di st al®poin occupy upon depl oynent p legs 16. Inability to
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engagement of legs 16, 17 of the opposing tabs at the proximal end of housing 20 also
provide greater restrictive force opposing advancement of housing 20 toward distal end

10 22 of needle shaft 15, thus obstructing removal of housing 20 over distal tip 22 when
legs 16 have deployed over distal tip 22.

Figure 3 shows the result of sliding housing 20 over distal tip 22 of the needle
shaft 15. As tabs 25 of front legs 16 of clips 13 are biased against the needle shaft,
advancing the cover 10 over distal tip 22 and past the point of contact with tabs 25 of

15 front legs 16, causes legs 16 to release with resilient force to fit over distal tip 22. In
another embodiment, the two opposing legs 16 and tab ends 25 may meet and rest on
each other- either eliminating or so constricting the area between tabs 25 to a size
smaller than the needle outer diameter, including the outer diameter at the distal tip 22,
so that reinsertion through front opening 24 is blocked.

20 As the front le'gs 16 deploy, by resilient force, over distal tip 15 to block its
reinsertion through opening 24, rear legs 17, given their obtuse angles to needle shaft

15, inhibit further frontal movement of housing 20 toward distal tip 22 thus preventing

removal of the housing 20 over distal tip 22 and obstructing sliding housing 20 too far

forward on needle shaft 15, thus falling off distal tip 22.




The housing is made frommaterials and in manners known in the art for
catheter 10 accessories such as pol yuret hane and ot her pol yner matled VBN 4004
It may be injection nolded in accordance with the practice of the art.
Metal reinforcing my be used to provide further support and strength
within the polymer mx or the injection nolding process. Figure 5 shows a
nmetal clip 11. Cip 11 is™bent at two ends to formlegs 16 and 15 17,
according to nmethods-known in the art. In one enbodiment bridge 13 is
arched to provide greater biasing force to legs 16 and 17. Anot her

embodi nent Fighoas shbws aniageodimetd df she emvmintiosu bdteaehasing Hosibagralal i n
relation to shaft 15 while legs 16, 17 are bent to forman angle to bridge

13 of shaped hadhgd cobadaes c@ﬁﬂgﬁhﬂldh .aFiangphrent evindparst3Scon eppasialgegides t o
a hinging force at the point o connectlon bet ween bridge 13 and | egs 16,

20 17 Jpigh&Roti iR gl Aldvete déor td Vidw 1heHUE deeraifib ibdigtil ﬁgmtsmmc@mambay
per pendi cul ar rientation with respect to bridge 13. at treatnent of
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The housing is made from materials and in manners known in the art for catheter
10  accessories such as polyurethane and other polymer materials. It may be injection
molded in accordance with the practice of the art. Metal reinforcing may be used to
provide further support and strength within the polymer mix or the injection molding
~ process.
Figure 5 shows a metal clip 11. Clip 11 is bent at two ends to form legs 16 and
15 17, according to methods'known in the art. In one embodiment bridge 13 is arched to
provide greater biasing force to legs 16 and 17. Another embodiment allows the bridge
o 13 to remain substantially horizontal in relation to shaft 15 while legs 16, 17 are bent to
form an angle to bridge 13 of less than 90 degrees and the biasing force imparted is
analogous to a hinging force at the point of connection between bridge 13 and legs 16,
20 17 which impels legs 16, 17 to retumn to a straight or substantially perpendicular
orientation with respect to bridge 13. Heat treatment of legs 16, 17 may be used to
provide the biasing memory and hinge resilience. Clip legs 16, 17 culminate in tabs 25

which define a semicircular circumferential surface for gripping needle shaft 15. In one

embodiment, tabs 25 on each clip 11,12 define a semicircular circumference with sides

25 notequivalent in length, and thus define an eccentric semicircle. Where clips 11, 12




‘tab side length directing the tabs along the circunference of the needle
shaft 15 to the 5 center of the tabs at the semcircle apex thus prog ﬂh%&ﬂ
sufficient support to avoid slippage. Figure 6 illustrates clip 112

flat view before bending, illustrating tabs 25 and the semcircular space
40 they define to receive the needle shaft. Bending of legs 16, 17 where
tabs 25 are | ocated nay be=done by heat treatnent to inpart biasing nenory
10 and, in one enbodinment, to arch bridge 13. In one enbodi nent, the
bendlng can also be acconpllshed by a foreslide machine. dips may be

press eén?d gesti@abeshdft dusirgehmgedTbgs 16, i1Psthumymbstingaukeedié shaly 1560 cedite a
0

nmet al y known in the art. In one enbodinent, these are stainless
steel . el 118 BRI Y0 d@gﬁéésﬁﬂtedﬁ%gﬁlaﬂttat@Ihngﬂi@sdrﬂéwke thesutdaer dread
with reference to 15 specific enbodinents thereof. It will, however, be

evi de“gngf}fﬂ M@Jdlegﬁaﬁq@'rfelmewe@nstmra@rﬁeéaraamﬁt@termdwltma{eetbagw t hout

depart mt e broader spirit and scope of the'invention as set forth

in the ? Iﬁhggerlltal—ﬁ Qirde G fth%%ﬂ)é)ﬂoﬁg Fhd b S eREEof tha Gkl sHHfY15 idtHee

regarde n Iustra ive rather~than a restrictive sense. 8 29 JUN 2004
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Figure 6 illustrates clip 11 in a flat view before bending, illustrating tabs 25 and
the semicircular space 40 they define to receive the needle shaft. Bending of legs 16, 17
where tabs 25 are located may be done by heat treatment to impart biasing memory
ld and, in one embodiment, to arch bridge 13. In one embodiment, the bending can also
be accomplished by a foreslide machine. Clips may be pressed or stamped from sheets.
The clips may be made of any suitable metal alloy known in the art. In one
embodiment, these are stainless steel.
'In the preceding detailed description, the invention is described with reference to
15  specific embodiments thereof. It will, however, be evident that various modifications
and changes may be made thereto without departing from the broader spirit and scope

of the invention as set forth in the claims. The specification and drawings are,

accordingly, to be regarded in an illustrative rather than a restrictive sense.




a first clip having a bridge, a proximal end coupled to the bridge and a
distal end coupled to the bridge, the first clip disposed within the
housi ng such that it retains a resilience inparting a biasing forcd & dUN 2084
clip ends such that the ends grip the needle shaft and when the housing is
advanced beyond the needl e distq&%ﬁﬁis, the first clip distal end rel eases
to contain the needle distal tip Iﬂ n the housing; and a second clip
having a bridge, a proxinmal end coupled to the bridge and a distal end
coupl édh4tos tlhendt isdge, the second clip di sposed within the housing such
that it retains a resilience inparting a biasing force to the clip ends
such that the ends grip the needle shaft and when the housing distal end

i s advanced] beyopgh dgparatogedtmpridissg:al tip, the second clip distal end

rel eases to contain the needle distal tip. mﬁtain the houa@r% 2. The

appar at us of holsingavinghapseximalendiandza disid epel, RSP S0 and t he

distal end of the second.cli.p enga a ot her upon their release to

cont ailﬁoﬂﬂ@dr@bﬂln@e&&i%‘laglcbqlgﬁ’ E\‘/ﬁ?%ﬁﬁ%fsﬁg HSusing. 3. The apparatus of
claim1, wherein.the f.ifst REn&T &t ed 8 tHe®ided ahd abs whi ch
define a seﬁiﬁg?tr%m g?“éé%c%ﬁ?%ﬁ%ﬁ%@ configured to recei v(ggthe needl e shaft.

4. Thejpppahatddtpfid @ MemBridgentier fisn clipelifpossd vatliip taabousiegsachiiericl i p
each urther conprise an ar ched bridge coupled to the dist ?l'ln end and the
pr oxi nalretansk a fes?liehckUinPA0Ag a biasing force to the clip ends such that the ends

grip the needle shaft and when the housing is advanced beyond the needle distal

tip, the first clip distal end releases to contain the needle distal tip within the

housing; and

a second clip having a bridge, a proximal end coupled to the bridge and a
distal end coupled to the bridge, the second clip disposed within the housing such
that it retains a resilience imparting a biasing force to the clip ends such that the
ends grip the needle shaft and when the housing distal end is advanced beyond the

needle distal tip, the second clip distal end releases to contain the needle distal tip

within the housing.

2. The apparatus of claim 1, wherein the distal end of the first clip and the

distal end of the second clip engage each other upon their release to contain the needle

distal tip within the housing.

3 The apparatus of claim 1, wherein the first and second clip ends terminate

in tabs which define a semicircular circumference configured to receive the needle shaft.

4 The apparatus of claim 1, wherein the first clip and the second clip each

further comprise an arched bridge coupled to the distal end and the proximal end.




5. The apparatus of claim1, wherein the first clip and second clip
proxi mal ends and distal ends are hinged to the bridge such that the angle
formed by the hinges is |less than ninety degrees when the clip prdXx§ gl 2004
end and distal end engage the needle shaft. 6. The apparatus of claimb,
wherein the proximal ends of the first clip and second clip engage the

needl e shaft soas to o stru a va cenE he hoysin t.h

needi o distal "¢ Fpeangaraeot sl BEESH heRust e AR RR R s REARE

rel ease, 7. The app r at of cI inthe first a nd C|IpS
are feRsH Bbdist Ss%fﬁhi'ﬁ‘ ‘?@«rg“d%‘f Slﬁﬁéﬁéb angle f%‘fmeiqi%‘?‘f igE? ei n
t he hou5|nﬂ quther defines a wi ndow for Vle%%uﬂ the needl e distal tip
when igdessdhae aingtytagressevhen shaglip groximad gpdrancidissl enidoengage Heareadie t he
housing is barrel shaped. 10. The apparatus of claim 3, wherein the tabs

def i nhadin eccentric semcircular circunference having sides of
substantially inequivalent |engths. 10

6. The apparatus of claim 5, wherein the proximal ends of the first clip and
second clip engage the needle shaft so as to obstruct advancement of the housing

toward the needle distal tip when the distal ends of the first clip and second clip release.

7. The apparatus of claim 1, wherein the first and second clips are fashioned

from stainless steel.

8. Theapparatus of claim 1, wherein the housing further c_lefines a window

for viewing the needle distal tip when contained within the housing.
9. The apparatus of claim 1, wherein the housing is barrel shaped.

10. The apparatus of claim 3, wherein the tabs define an eccentric semicircular

circumference having sides of substantially inequivalent lengths.
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