0 9 JUN 2604 NEEDLE SAFETY DEVICE Fib of the Invention This invention

rel ates generally to nedical devices and nore particularly to a ndddildl 2004
safety device for safely closing a needle up a catheter. 5 Background

| ntravascul ar devices such as catheter assenblies are generally used for
passing fluids between a device such as a syringe or a drip to or from body
| umens such as veins or arteries, or other internal target sites. Such an

assenbly usually includes a hu h r_t and a needl e. An eyel et
ring is typically inserted intogﬁﬁﬁpﬁgéégﬁﬁgpgﬂgﬁ$he cat heter tube,
together with the eyelet ring, is then inserted into an opening in the
nose of the hub ar)d is secured to the hub by press fitting the eyel et
ring wthi Y, e hub. This hub and tube assenbly is then nounted
over a sharp needle which is in turn attached to a plastic hub. The sharp
tip of the needle is used for piercing a bpdﬁ | umen so that access may be
gai ned into t hdhisoyention relptesigenendlyntvemedicahdevigessani amrepartienlady teteer .
Once the catheter and the needle are |located within the body |unen, the
needl e i sneadiesatbtpadvibefonsalely dbsihg atrieedleast eatheterube remains in the
body | unen. A syringe or a tube of a drip is then attached to the hub so
that fluids may be passed through the hub and the catheter between the
drip of tBeclgroupde and the body lumen. The hub is typically made of 20
materials that provide sufficient rigidity to securely attach drip |lines
thereto and the
Intravascular devices such as catheter assemblies are generally used for
passing fluids between a device such as a syringe or a drip to or from body lumens
such as veins or arteries, or other internal target sites. Such an assembly usually
includes a hub, a catheter tube, and a needle. An eyelet ring is typically inserted into
10 the catheter. The catheter tube, together with the eyelet ring, is then inserted into an
opening in the nose of the hub ar}d is secured to the hub by press fitting the eyelet
ring within the nose of the hub. This hub and tube assembly is then mounted over
a sharp needle which is in turn attached to a plastic hub. The sharp tip of the needle
is used for piercing a body lumen so that access may be gained into the body lumen
15 by the needle and subsequently the catheter. ‘Once the catheter and the needle are
located within the body lumen, the needle is removed and discarded while the
catheter tube remains in the body lumen. A syringe or a tube of a drip is then
attached to the hub so that fluids may be passed through the hub and the catheter
between the drip or the syringe and the body lumen. The hub is typically made of

20 materials that provide sufficient rigidity to securely attach drip lines thereto and the




1 0 9 JUN 2004 catheter tube is usually nade of a material which is
flexible and soft to mnimze bodily injury. To prevent the used s@@qm@ﬁmg
distal tip of a needle frominadvertently piercing the skin of a
heal t hcare worker, a cover may be used in conjunction with 5 an inner
shield to cover the needle. U S Patent No. 5, 344,408, issued to Partika
(Partika) represents an exanple of a device used in the art. In Partika,

| evers and teeth secure the needle such that the needl e does not extend
out si de ofcathétenaibgis usiibllg rpadd b ndtbdial WARK!iS YRKibA B SoRABfhRed W th
an aperture for receiving the needle and the distal end of the lever arm

contacts tﬂwimrfurface of the housing. 10 However, this assenbly is not
stabl e since the'l éver armcontacts only one point of the assenbly. The

assenbly may becone detached if a force is applied to the proxinml end of

he | I ' . h o]l h
| ncreases the SRy AR A N & S pBRRSRER oy

di sl odgenent_ of the,.assenbl 2 9 9 JUN 2004 SUMVARY .An apparatus and a
et hodar Hrcits Becskis 37 SRenlingtis warkry 2 G0V DA Rped i sORRMEBE VA ng

a proximal and a diftal end,. a fl exible nmenber having a.
5 an inner shueld to cover the needle. U.S. Patent No. 5,344,408, issued to Partika

(Partika) represents an example of a device used in the art. In Partika, levers and
teeth secure the needle such that the needle does not extend outside of a housing.
More particularly, one lever arm is configured with an aperture for receiving the
needle and the distal end of the lever arm contacts the inner surface of the housing.
10 However, this assembly is not stable since the lever arm contacts only one point of
the assembly. The assembly may become detached if a force is applied to the
proximal end of the lever arm. It is therefore desirable to have an assembly that

increases the stability of the needle within a housing to prevent dislodgement of the

assembly.




proxi mal and distal end and an aperture to receive the needle, and a
housing. The 5 proxinmal and distal end of the flexible nenber com@qmwﬁw@he
housing at a first point |ocated near the proximal end of the housi'ng a

at a second point located near the distal end of the housing. Additional
features, enbodi nents, and benefits will be evident in view of the figures
and detailed description presented herein. 3 0 9 JUN 2004 BRI EF DESCRI PTI ON
DRAW NGS The acconpanyi ng drawi ngs are included to provide a further

understanding of the invention, anqﬂgﬁﬁﬂggg?rporated in and constitute a
part of this specification. The drawngs ITTustrate enbodi nents of the

i nvention and, ,together with th desgrhpLl akn the
principl es of 2R&PPATAIHE ABH 2 ‘F—‘F@‘l??ea"? @%ﬂlggegﬁggg?tgé%l?i%%éf )a\%g\t/:v of an

enbodi ment of the invention wherein nber i.s _i,n n i.tiQn.
Figure 2 domprisngosnese haHiE 3 Pedrior] aachisial worc » SExLit BRETERhe 9
wherein the nenber is in a |locked position. 10 Figur§%3 i,S ﬁn Lsonﬁi{ic
vi ew of gpromivhabamae distalf ertchand ancaperbie kP SeErye therrecdie and 3 Rowsingc J0§
position. Figure 4 is an isonetric view of an enbodi nent of the_ invention
wher eish ap/SRIMAET ahd didtalPer Dok ek odblei roambEr gontacts the hawsiag|at agdist 288 onal
view of & nmenber used in accordance with

located near the proximal end of the housing and at a second point located near the

distal end of the housing. Additional features, embodiments, and benefits will be

evident in view of the figures and detailed description presented herein.




15 one enbodi nent of the present invention. Figure 6 is an isonetric view
of the nmenber of Figure | in accordance with one enbodi nent of theﬂ UN_ 700
invention. 4 0 9 JUN 2004 DETAI LED DESCRI PTI ON A net hod and an appar%t

for securing a needl e safety device assenbly is disclosed. In the
foll owi ng description, numerous specific details are set forth in order to
provi de a nore thorough understandi ng of the present invention. It wll 5
be apparent, however, to one skilled in the art, that the present invention
may be practiced mnthout enploylng t hese speC|f|c details. In other

i nstances, well known pmr 356 bR AR e DIEAWINGES have not been
described in detail in ofder o  avord Unnecessar!l y obscuring the present

i nvention. Figures 1-4 show one enbodi ment of the invention. Assenbly 10

i ncludes 10 h f sﬁﬁg1 QRS .

proxi mal end a g%l) ?%ﬁlﬁgggirg‘ﬂé‘%ﬁst%gﬁn &to 8?%‘39 L155 se}oppos?tﬁlédg}gdes
that are connected to th r oxi mal nd taI ds 20 is. C rised
of " 1 oxPOAE HeHOR 204 2F SoTTPIIBAn 5%}*“%2% M8 ShistapsphisERER
menber 20 to be bent by a variety of nethods |ncludug% u§§ﬁ8§ﬁ1%%§ to
press on Wbatssawings slustiate ambadgnentgof vhe ilBYRNts MG tPEe

Menmber 20 has at |least two points in which nenber 20 is angl ed. These

angl es5 magesariptiyem, fseore wpgpdainnthe girincples od th@inventienangl ed points in
menber 20 are

Figure 1 is a cross-sectional view of an embodiment of the invention wherein

a member is in an unlocked position.

Figure 2 is a cross-sectional view of an embodiment of the invention wherein

the member is in a locked position.

10 Figure 3 is an isometric view of an embodiment of the invention wherein a

member is in a locked position.

Figure 4 is an isometric view of an embodiment of the invention wherein a

member is in a locked position.

Figure 5 is an enlarged sectional view of a member used in accordance with

15 one embodiment of the present invention.

Figure 6 is an isometric view of the member of Figure 1 in accordance with

one embodiment of the invention.



represented by first contact point 30 and second contact point 40. It wl

be appreciated that by having first contact point 30 and second cdHiﬁHi UL
point 40 at different points of the inner surface of housing 15, one
enbodi nent of the 3D invention is able to provide greater stability for
hol di ng needl e 45 securely in place prior to, during, and after the

I nsertion of needle 45 into a patient- In addition to first and second
Contact points (30, 40), third contact point 25 and fourth contact 5 0 9
JUN 2004 point 35 between nenber ﬁgﬂggﬂgﬁﬂggggggﬁigELOV|de addi ti ona
support for securely hol ding need » er 20 further has
aperture 42 to receive needle 45. Although it is shown that aperture 42 is

substantially cent aI |y located in nber | reci gted 5 that
ot her configuré F? %ﬂ%BP‘EEBﬁfE ts‘écuﬁi‘%ﬁ:‘l‘ F‘E"éﬂf’ﬁége%aﬁﬂf BIPETLRYY 18
exanpl e, nmenber 20 ave a plurality of angled p0|nts that al | ow nenber
20 to havdisclpggds Imhe éﬂewmsa&eﬁ@wﬁm,mroes fpedifie dawils mre seteforthaing 3
illustrate nmenber 20 in an unl ocked position in which needle 45 extends

t hr ough harder hg ptSvide axnoréiébatomghSunderstanding eimthegkresergdeiention.ditrwily 10

I nsertion of needle 45 into the patent and while needle 45 is in the

pat ents. Theapphrehghowvebepr toxorskiled iwtharepthat INe paysenagtviention mapbe 20.
VWil e the di stal end of nenber 20 is adjacent to nmenber 20, needle 45 is

capabl e q;raﬁf@é@d‘ﬁlt\ﬂbhh bﬂ\pl@ﬁﬁgttﬂéﬁe %f&fd&ﬁmﬁ?eh Sfher instances, well known

processes and processing techniques have not been described in detail in order to

avoid unnecessarily obscuring the present invention.

~ Figures 1-4 show one embodiment of the invention. Assembly 10 includes

10 housing 15, needle 45, and member 20. Housing 15 has a proximal end and a distal
end. Additionally, housing 15 has opposing sides that are connected to the proximal
and distal ends. Member 20 is cagmprised of a flexible material such as stainless steel
shunt stock that allows member 20 to be bent by a variety of methods including
using a die to press on member 20 to form an angle at various points in member 20.

IS  Member 20 has at least two points in which member 20 is angled. These angles may
range from approximately 20° to 90°. The angled points in member 20 are
represented by first contact point 30 and second contact point 40. It will be
appreciated that by having first contact point 30 and second contact point 40 at
different points of the inner surface of housing 15, one embodiment of the

0 invention is able to provide greater stability for holding needle 45 securely in plaee
prior to, during, and after the insertion of needle 45 into a patient. In addition to

first and second contact points (30, 40), third contact point 25 and fourth contact




Figure 2 illustrates a cross-sectional view and Figure 4 shows anU@sqummic
15 view of the | ocked position at X2 of nmenber 20. Once needle 45 °7s
renoved fromthe patient and the catheter (not shown). The distal end of
menber 20 contacts the beveled end of needle 45 after needle 45 slides out
of the catheter (not shown). When the distal end of nenber 20 contacts the
beveled tip of needle 45, a clicking or snapping noise is produced. This
noi se indicates to the healthcare worker that 20 needle 45 is securely in
pl ace wi t pointiiSubktwgensnember Haand housing|15inrarslewiditipnalssupperefdrseamrely

I nadvertently piercing his or her skin by the used needle. 6 0 9 JUN 2004
Figure 5 hbhlingaweedld 45 geplagect i onal view of a member used in accordance

wi th one enbodi nent of the invention. Figure 5 shows that wall 150 forns
aperture 100. Although aperture 100 is shown to have a top portion that is
substantial |y Benthdral0 huptifetdRe apiftute 1DVerechivetricedld iRt Althoaghsgt andtiown y
elliptical in 5 shape, other shapes may al so be used. For exanple, aperture

100 may b aqiahﬁi['lhﬁf 42 if SHsRHNIP cen By TRRin MErrdRY 201 R SFillYe dHbaatape
for securely holding nmenber 20.° Needle 45 slides through the |arge portion

; ¢ . 5is i I 2 .
2l gopes | Uifay iRen Ul IRAONE afe0b bl P PO BE ! Mo
125. Ext endi 10,t he distal d fir, 40 is_fii
o on LB g el B Bl e hodls G ahAR riplidi b GTRERS |
These recessed: re%ioqs nay al so be reffréfd to as

more than one location to receive needle 45.

Figure 1 and 3 illustrate member 20 in an unlocked position in which needle
45 extends through housing 15 to X;. Needle 45 is in the unlocked position during
10 insertion of needle 45 into the patent and while needle 45 is in the patent. The
distal and proximal end of member 20 lays against member 20. While the distal end
of member 20 is adjacent to member 20, needle 45 is capable of moving within

aperture 100 of member 20.

Figﬁre 2 illustrates a cross-sectional view and Figure 4 shows an isometric
15 view of the locked position at X, of member 20. Once needle 45 is removed from
the patient and the catheter (not shown). The distal end of member 20 contacts the
beveled end of needle 45 after needle 45 slides out of the .catheter {not shown).
When the distal end of member 20 contacts the beveled tip of needle 45, a clicking or
snapping noise is produced. This noise indicates to the healthcare worker that

20 needle 45 is securely in place within housing 15 and that the healthcare worker is

safe from inadvertently piercing his or her skin by the used needle.




i ndentations and are used to contact the outer surface of needle 45 or
alternatively, contact the inner surface of housing 15. Member 20 i3 JUN 2004
generally greater in length than housing 15 to allow for tension to exi st
in menber 20 when it is forced to 15 conformto the inner dinmensions of
housi ng 15 which thereby increases the pressure against housing 15. Figure
6 shows an isonetric view of nmenber 20. Wall 150 forns aperture 100. First
arm 140 and second arm 125 are shown to be at opposing angles. Therefore,
first arm 140 Pigyre6ishbwisrart érdargedxientionaliviegtdf anmembepusedhin agroraeice20
shown) and second arm 125 may point in the direction of the distal end of

housi ng (58 esibRAihentof Ble AVBhEOr.20igTd Sstnoveittangral 15D faing he first
and second arm /7 0 9 JUN 2004 generally have an angle at approxi mately

w thin 10@%%5%2@3,? Oméuéﬂé?%lfeefmg gggml BShaRYa @,lpslgomnamﬁp[mdat ed.

Distally- orces on nmenper 20 will cause an initial sliding

nmovenent of the enti.re,assenbly 10 Lqur A ' ERakLat qEer 20
from 5 hotHystRptiasty wff‘rn’ﬁ‘e%f‘n & %r@vgéjr g"%%%%?%ﬁ%ect gg&a%?%l force on
menber 20 after mepber 20 is | ocked in place,wth nee | ) se no
furthey ashapeeethenshapes magd %PSE%C c‘?ﬂfcﬁ"ﬁﬂ’fp}?' APREES g‘%"ﬁ%“g‘?’i Brgvéel% uig
of fers an advantage over the prior art since th am)un‘t gfi force réaﬁ%l.#or ed
to di sl odgetarigulareggshaped orgnwzethenayitable shaps for securely; Rolgding mERPaLAT d
i kel y .be destroyed. _ . s in th
Needle 45 slides through the large portion of aperture 100 while needle 45 is in the

unlocked position shown in Figure 1 and 3.

Protruding from wall 150 is first arm 140 and second arm 125. Extending at
10  the distal end of first arm 140 is first recess region 105 and extending from second
arm 125 is second recess region 110. These recessed regions may also be referred to as
indentations and are used to contact the outer surface of needle 45 or alternatively,
contact the inner surface of housihg 15. Member 20 is generally greater in length
than housing 15 to allow for tension to exist in member 20 when it is forced to

15 conform to the inner dimensions of housing 15 which thereby increases the

pressure against housing 15.

Figure 6 shows an isometric view of member 20. Wall 150 forms aperture
100. First arm 140 and second arm 125 are shown to be at opposing angles.
Therefore, first arm 140 may point in the proximal direction of housing 15 (not
20 shown) and second arm 125 may point in the direction of the distal end of housing

15 (not shown). First angle 120 and second angle 130 of the first and second arm



.0 In the preceding detail ed description, the invention is described wth
reference to specific enbodiments thereof. It will, however, be evildefiN 2004
that various nodifications and changes may be made t hereto w t hout
departing.fromthe broader spirit and scope of the invention as set forth
in the clains. The specification and draw ngs are, accordingly, to be
regarded in an illustrative rather than a restrictive .5 sense. 8 0 9 JUN
2004 CLAIMS What is claimed is: 1. A needle safety device conprising: a
needl e haenarplly pavxamanglenat apptoxsinedtelynatithin 10°eofidakle othemrident differerg a
proxi mal end and a distal end and an aperture to receive the needle, the

pr oxi mal aglg(ksafﬂdytamw&ain(ﬂﬂfbdhavi ng recessed regions to contact an
outer surface of the needle; and a housing, wherein the proximl end and

the distal end of the flexible nenber contact the housing at a first point

| ocat ed near trijgtalliyCekikéPéd RitdesixebRUSINSeA s 20 SAHQAUs® oA Hhitiall 9GairRd near
the distal end of the housing. 2. The needl e safety device of claiml,

further LSl nge | f ot gl BiR i t
further SRERERSIGE oRSHHEE BesciRA) 10| Rig 5 AMOR def ol ehlbtr Metrom
5 housing 15. Continued exertion of a distally-directed axial force on member 20 after
member 20 is locked in place with needle 45 will cause no further advancement of
needle 45. Accordingly, the claimed invention offers an advantage over the prior

art since the amount of force required to dislodge the device is so great that the

device in its entirety would likely be destroyed.

In the preceding detailed description, the invention is described with
reference to 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.




froma first longitudinal position to a second |ongitudinal position. 3.
The needl e safety device of claim1, wherein the flexible nmember igqanglef
at the first point at the proximl end approxinmately in the range of 20 to
90. 4. The needle safety device of claim1l, wherein the flexible nenber is
angled at the second point at the dj |..end approximately in the range of
20 to 90. 5. The needle safety of cl S wherein the distal end of the
flexi ble menber contacts a portion of the housing at a distal end of the
housing. 6. The needl e safety device of claim1, wherein the proxinmal end
of the fl eWbetisclammadés contacts a proximal end of the housing. 7. The
needl e safety device of claiml1l, wherein the flexible nenber contacts the

i nner surface of the housing. 8. The needl e safety device of claim]1,

wherein the fl exingedle g®foiaIevitRTomMpHsiAgd JUN 2004 substantially Z-shape. 9.
The needl e safety device of claim1l, wherein the flexible nmenber is
slidably di sposiesdipmavingwpiesipgland adistgd epdedl e safety unit conprising: a

need| &; a_housi gt il Sathia rbnAPHR 48 I YN GhFarkl SpWRbrepd and @

di stal end; an
receive the needle, the proximal end and the distal end having recessed regions to

contact an outer surface of the needle; and

a housing,

wherein the proximal end and the distal end of the flexible member contact the
housing at a first point located near the proximal end of housing and a second point

located near the distal end of the housing.

2. The needle safety device of claim 1, further comprising:
securing means for substantially preventing the flexible member from moving

from a first longitudinal position to a second longitudinal position.

3. The needle safety device of claim 1, wherein the flexible member is angled at

the first point at the proximal end approximately in the range of 20° to 90°,

4, The needle safety device of claim 1, wherein the flexible member is angled at

the second point at the distal end approximately in the range of 20° to 90°.

5. The needle safety of claim 1, wherein the distal end of the flexible member

contacts a portion of the housing at a distal end of the housing.

6. The needle safety device of claim 1, wherein the proximal end of the flexible

member contacts a proximal end of the housing.

7. The needle safety device of claim 1, wherein the flexible member contacts the

inner surface of the housing.

8. The needle safety device of claim 1, wherein the flexible member has a




a menber defining a hole to receive the needle, the nenber including a
proximal armand a distal armw th recessed regions to contact an out@s JuN 2004
surface of the needle, wherein the nenber contacts the housing at two
opposi ng sides of an inner surface of the housing. 11. The needl e safety
unit of claim 10, erein the nmenber contacts the inner surface of the
housi ng atS‘@ﬁﬁﬁB'éqler?'égﬂ’@s of the cover; and a first contact between the
menber and t he housing | ocated approximtely at the distal end of the
housi ng. 12. The needl e safety unit of claim 11, wherein the nenber
contacts the i nhesneedlersafatedeorica dfecldiouliwhprein thehtexislo memer &ndidablyt he
housi ng. 1(?.. The needl e fety unit of claim10, wherein the nenber has a
subst ant i a IFRPSE‘?'D%EH’SE ne Ee The needl e safety unit of claim10, further
conprising: securing neans for substantially preventing the nmenber from
advancing to the distal end of the cover. 15. The needl e safety unit of
claim 10, the ndmgedle safeyamalidompsisingendi ng at an angl e approximately in
the range of 20 to ?Q. 16. A needl e safety device conprising: 10 09 JUN
2004 a needle;

a housing for the needle, the housing having a proximal end and a distal end;
and

a member defining a hole to receive the needle, the member including a
proximal arm and a distal arm with recessed regions to contact an outer surface of the
needle,

wherein the member contacts the housing at two opposing sides of an inner

surface of the housing,

11. The needle safety unit of claim 10, wherein the member contacts the inner
surface of the housing at opposing sides of the cover; and
a first contact between the member and the housing located approximately at

the distal end of the housing.

12.  The needle safety unit of claim 11, wherein the member contacts the inner

surface of the housing at the proximal end of the housing.

13.  The needle safety unit of claim 10, wherein the member has a substantially Z-

shape.
14.  The needle safety unit of claim 10, further comprising:
securing means for substantially preventing the member from advancing to the

distal end of the cover.

15.  The needle safety unit of claim 10, the member is capable of bending at an

angle approximately in the range of 20° to 90°.

16. A needle safety device comprising:

10




a needl e; a nenber having an aperture to receive the needle, the gﬁ@ﬂg@u
slidably disposed over the needle the nenber further having a proxi-ml %rn1
and a distal arm each with a recessed region to contact an outer surface

of the needle; and securing neans to secure the nenber to a housing that
houses a portion of, the needle wherein the nenber contacts the housing in
at least two | otB%59%hs. 17. A method conprising: covering a needle with a

nousi ng: Pl 2t NgichiberRAdhEat BeAUTodedd R BheodE e elbEIRabRe Mousi ng

such that an outer surface of the needle is in contact wth a“recessed
regi on of @spiseddver the necidieathe meemben futther hiviag apuiximalearin andi dodistahanber ; and
contacting_the .fl exibl e nmenber at, gpposin | de f the housing. 18. The
met hod of %alcgiw_rlr{hla?r,ec%ﬁ%qE’lgf?“tetﬂézo?tla‘é%%ﬁuéer%ﬁ% 0 ftﬁ‘?ﬁes"la&?a? ast one angle
approxi mat el y i declifify mefitao kcutdHend@ber 1da hgﬁﬁi‘n%ﬁitahﬁﬁhs@sf a pbrioMlof the Wherein

the flexible menber 1s slidably disposed over the needle. 20. The nethod
of cl ai m 1eedigtverasein thenmembesgdptaststherbeysingin ag legsidwodaedtiong.y Z- shape. 11

17. A method comprising:

covering a needle with a housing;

placing the needle through a flexible member within the housing such that an
outer surface of the needle is in contact with a recessed region of each of a proximal
and a distal arm of the flexible member; and

contacting the flexible member at opposing sides of the housing.

18.  The method of claim 17, wherein the flexible member forms at least one angle

approximately in the range of 20° to 90°.

19.  The method of claim 17, wherein the flexible member is slidably disposed

over the needle.

20.  The method of claim 17, wherein the flexible member has a substantially Z-

shape.




