30 JUN 2004 SAFETY | NTRAVENOUS CATHETER Field of the Invention Thi

i nvention relates to the field of nedical devices and in particulgi~w82gu
safety intravenous (IV) catheter. Background Blood borne. diseases such
as AIDS and Hepatitis present significant risks to nedical personnel

adm ni stering vascul ar injections. 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 arns of attendi ng nmedi cal personnel.

G oves or simlar protective garb may provide sone protection, but making

such itens entirely resis t | tentimes sacrifices
the wearer's nobility andégﬁﬁ}rgmnggn@m he .degr ee of

pr ot ect on ¥h refore, protective wear is not a total answer to the

pr obl enk—iu&éﬁﬁ&l—f—%—ﬁﬁt equately protect nedical personnel frominadvertent
puncture and__ woundi ng, cathete been devel oped to cover, and
shiel d the diTBiSINVEREEN &elates tﬁttfls%ﬁﬁ OFB F@Beﬁai HeVicRaand g rﬂam@ﬂsafq a sefety

These systens have taken a nunber of enbodi ments and have various degrees
of el abBiteaviespus 8 catleeterrechani smincludes z cylindrical sheath of
pl astic which tel escopes out fromthe flash chanber to surround the needle
shaf t,. Backgiound t he distal tip. Such mechani smincreases costs of
manuf act ur e substantially and may mal function, especially in a fluid filled
envi ronneni Blveddbarmentiyeases siictoas AIDH anﬂiﬂéepn?telnis pmsehiosignifizaptrisks tonder
these circunstances al so
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 personnel. Gloves or similar protective
garb may provide 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
wounding, catheter systems have been developed to cover and shield the distal needle
point after its withdrawal from the patient. These systems have taken 2 number of
embodiments and have various degrees of elaboration. One such mechanism includes 2
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
manufacture substantiélly and may malfunction, especially in a fluid filled environmenti
where it may stick or slip. The need for ldcking 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




I ncreases risk of failure. Qther types of needl e caps require noving parts,
such as a spring activation, to close off the needle in the cap ai%ﬁﬁme§
wi t hdrawal . These sonetines conbine noving parts with specially t ed
needl es having two or nore 1 3 0 JUN 2004 separate wi dths so that the

| arger circunference and dianmeter either trips the spring and/or blocks
the needle'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 disposable along with the
need| e. separatecwidthe sotthat thedaxger sirsumiferenoé eid aliametes either tupethespring
present as little inposition as possible to the adm nistration and function
of t heardy{ dweblecks Menegllgaremowal febrmtie capl f unction or stick such as
springs and simlar biasing mechanisnms, as well as tel escopi ng sheaths
requi ring degiwesitdt the asedloprbtersdy, hoWavbetonfinfel il Beebhriphitated pirs
regard and can drive up the manufacturing cost Tor a disposable unit.
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particul ar segnents requites precise tooling and hence s tantially added
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biasing mechanisms, as well as telescop'ing sheaths requiring deployment from the flash
chamber, are less desirable in this regard and can drive up the manufacturing cost for a
disposable unit. Lathering the needle circumference to alter the circumference over
particular segments requires precise tooling and hence éubstanﬁaﬂy added cost. The
further requirements for sealing the system against fluid leakage and backflow may
also show such designs to be problematic. |

Therefore, it is desirable that a protective system be simple and dependable in its

depldyrnent, cheap to manufacture, expedient in its operation and effective in sealing

off the distal point and preventing fluid leakage or backflow.




3 0 JUN 2004 SUMVARY A nedical intravenous (1V) catheter is described
conprising a needle cannula having a distal point, a proximal endj@iN 2004
further having a shaft with a circunference, a tip protector having a base
and defining an opening to receive the needl e cannula shaft. The tip
protector is slideably nmounted on the cannula shaft. The catheter also

i nclude neans coupled to the tip protector for blocking the tip protector
opening so as to enclose the needl e cannula distal point within the tip
protector, a gasket coupled to the tip protector base defining an opening
of a size to receive the needl e cangUIMARY, neans coupled to the needle
cannul a shaft inpeding novenent of the tip protector along the needle
cannul a shaft beyond a pre-determ ned di stance fromthe needle cannula

di stal point A gidliél ihsterrhanPe] cahoRresdesritea i §in aNbédde ﬁémﬁh@

needl e cannula proximal end. O her features and advantages of the
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means coupled to the tip protector for blocking the tip protector opening so as to
enclose the needle cannula distal point within the tip protector, a gasket coupled to the
tip protector base defining an opening of a size to receive the needle cannula shaft,
means coupled to the needle cannula shaft impeding moﬁement of the tip protector
along the needle cannula shaft beyond a pre-determined distance frém the needle
cannula distal point, and a flash chamber coupled to the needle cannula at the needle
cannula proximal end.

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

accompanying drawings and from the detailed descriptioﬁ that follows below.




invention. Figure 2 shows the |V catheter apparatus according to an

enbodi nent of the invention as enployed with catheter cover and @gq ?g@ 0
JUN 2004 DETAI LED DESCRI PTION Referring to Figure 1, depicting a tH%

and needl e cannula 10 including dist', tip protector 20 according to the
invention, tip protector 20 defines an opening 77 through which extends
needl e cannula 10. Tip protector 20 is slideably novable along the length
of needl e cannula shaft 11 fromthe point where needl e cannul a 10 engages
the flash chanmber 30 to agﬁgﬁgiﬁﬁiﬁaﬂﬁq disignge fromdistal tip 40 of
needl e cannula 10. In on : ' udes walls 35
whi ch defi ne slot 37 into which tip protector base 25 snugly fits before
it is noved J&Bﬁ&"ﬁ’é@ﬁ?éﬁﬁ%ﬁ@t@&i by waymleeanplerad nqt;bymaymgéimiéatmml a
10 defiﬂgs,a | unen, pat hway (not pictured) and conprises an insertion

needl e HEABYr$aiihedcermpany@grawings sxwhich bkel réforaricenalicate stailanl a 10
is fixed to distal end of flash chanber 30 so as to be in fluid

comuni elements anddnaviich: Needl e cannul a 10 may be affixed by adhesive such
as epoxy to forma plug sealing flash chanber 30. Needl e cannula 10 nmay

al so be af fi Kighred shvevs theslV citheteenppafatandcardigtic ieepdodirent bthenays
known in the art. Tip protector 20 has, at its proximl end, tip protector
base 25msenpioad to a superstructure 85 which together define the opening 77
t hrough whi ch needl e cannula shaft 11 extends. At tip protector base 25,

wher e need| eFigite @ showstlie IV cakbRRGPPabitdis according to an embodiment of the

invention as employed with catheter cover and hub.




the tip protector 20 fromits proximl end 50, a gasket 28 surrounds the
needl e cannula shaft 11 and creates an opening al nost identical in 30 JUN 2004
circunference to needl e cannula shaft 11. In one enbodi nent, the gasket is
formed in place to seal the opening, yet allowi ng the needle cannula 10 to
slide therethrough; in one enbodinent this nmay be further assisted by the
application of lubricant to needle cannula shaft 11. An exanple of
suitabl e lubricant nmay be silicone in a hexane sol vent applied by spraying
or dipping. Suitable gasketing material may include adhesive such as

LV3021-69, an ultraviolet (UVDEIWHABI2 DESQRIPTIARe naterial avail able
fromLoctite, Inc. An ultraviolet cured 5 3 0 04 cured adhesive is

desirabl e forRefesringpb Figare debittidghi Sihvel 4 g-,gq | g; S3is@Nd
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toward distal tip 40. Needle cannula 10 defines a lumen pathway (not pictured) and

comprises an insertion needle having pointed distal end 40. Proximal end 50 of needle

cannula 10 is fixed to distal end of flash chamber 30 so as to be in fluid communication

therewith. Needle cannula 10 may be affixed by a;:ihesive such as epoxy to form a plug

sealing flash chamber 30. Needle cannula 10 may also be affixed to the flash chamber

30 and sealed thereon by other ways known in the art.

Tip protector 20 has, at its préximal end-, tip protector base 25 coupled to a
superstructure 85 which together define the opening 77 through which needle cannula
shaft 11 extends. At tip protector base 25, where needle cannula shaft 11 extends into
the tip protector 20 from its proximal end 50, a gasket 28 surrounds the needle cannula
shaft 11 and creates an opening almost identical in circumference tc; needle cannula
shaft 11. In one embodiment, the gasket is formed in place to seal the opening, yet
allowing the needle cannula 10 to slide therethrough; in one embodiment this may be
further assisted by the application of lubricant to needle cannula shaft 11. An example
of suitable lubricant may be silicone in a hexane solvent applied by spraying or dipping.

Suitable gasketing material may include adhesive such as LV3021-69, an ultraviolet

(UV) curable acrylic base material available from Loctite, Inc. An ultraviolet cured




needl e cannula shaft 11, giving it an irregular or basically oval
cross-sectional shape. In one enbodi nent, the conpression does not [P‘ﬂFN' il
the lunen, but nerely elongates it so that the area of the |unen tanrougw
whi ch fluid passes is unchanged and fluid flow uninpeded. As an
alternative to a crinp in needle cannula shaft 11, a protuberance nay be
formed on the outer surface of needl e cannula shaft 11, such as by
soldering or pressure fitting a durable Oring around needle shaft 11. In
its irregular or oval shape, the needl e cannula shaft 11 outer dianeter is

| engt hepegbd adieneveis deditable for ite rapid@urtiosii € $5¢RRoldha iRireffacthifing process
| engt heni ng prevents needl e cannula shaft 11, and hence distal point 40,

from behAd it YMNEOLd a1 10090 0li@RASKI AbplidatioRl HHRE hAhesi?s @nduIfaTidI&d by
gasket 28. The circul ar gasket opening is ™ nearly equivalent to the
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25 is receiveqd within sl 37 defined by walls 35 of flash chanper, 30,
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cannul ﬂqshaft 11 bl ocks the pening of gasket 28, thus preventing further
movenerRetweenGPrbie chelp f4pfdistal point 40. Crimp 70 may be simply a

deformity in the uniform circumference of the needle cannula shaft 11, collapsing the
cannula needle lumen diameter (not piMredj, but not 'closing off the needle cannula
]uinen. Crimp 70 may be stamped upon the needle surface by machining techniques
known in the art. In one embodiment, crim'p 70 compresses the uniformly circular
needle cannula shaft 11, giving it an irregular or basically oval cross-sectional shape. In
one embodiment, the compression does not seal the lumen, but merely elongates it so
that the area of the Jumen through which fluid passes is unchanged and fluid flow
unimpeded. As an alternative to a crimp in needle cannula shaft 11, a protubéra.nce
may be formed on the outer surface of needle cannula shaft 11, such as by soldering or
pressure fitting a durable O-ring around needle shaft 11.

In its irregular or oval shape, the needle cannula ,she;ft 11 outer diameter is
lengthened in one direction, ie., the compression diameter. This lengthening prevénts
needle cannula shaft 11, and hence distal point 40, from being removed through the
opening at tip protector base 25 defined by gasket 28. The circular gasket opening is
nearly equivalent to the diameter and circumference of needle cannula shaft 11 when
uniformly circular. Needle cannula crimp 70 compression diameter exceeds that of the

gasketed opening and prevents further movement of the tip protector 20 along the




needl e cannul a shaft 11. The positioning of crinp 70 on needl e cannul a
shaft 11 is predeternined so that when crinp 70 engages gasket Zd JUN 7804
protector superstructure 85 covers distal end 40 of needl e cannula 10.
Resiliently nounted within tip protector superstructure 85 in the passage
occupi ed by needle cannula shaft 11 is tab 18 renoving the inpedinent of
needl e cannul a shaft 11. The- presence of needl e cannula shaft 11 in tip
protector superstructure 85 holds tab 18 in a stressed position against
shaft 11. Once distal tip 40 of needle cannula 10 is drawn bel ow the |evel

of tab rdbdlé bentala shafif Tlewwiard the didtalaesins40.t Thus pEmp B0 prevehts the tip ot ect or
superstructure 85 bl ocking needle cannula distal tip 40 fromre-energing

from tielﬂ-o@é@b?ﬁb% béfhpMhowBd MRMeRENRY 8f hbedldinAdld T) IeHBEL afd hahtey of the
type described in U S~ Patent No. 5,419,766. It is stanped and formed of
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illustration, in qne odi nent, .7 JUN 2004 tip protector
super stORFOERE ef Egsci?ﬁiﬁgh PIRVEtE Hfareéﬁﬁ?ﬁelaﬁnsﬁgvﬁﬂfﬁﬁﬁ@f 071988 i nches
and 120 cedle eannua shaft 1. The positioning of cmp 70 on needle dannala shaft {15 ' "%
| predf_rtermi_ned so that when crimp 70 engagés gaéket 28, tip protector superstructure 85
covers distal end 40 of needle cannula 10. Resiliently mounted within tip protector
superstructure 85 in the passage occupied by needle cannula shaft 11 is tab 18 removing
the impediment of needle cannula shaft 11. The presence of needle cannula shaft 11 in
tip protector superstructure 85 holds tab 18 in a stressed position against shaft 11. Once
distal tip 40 of needle cannula 10 is drawn below the level of tab 18, the tab is free to
pivot across the opening 77 of tip protector superstructure 85 blocking needle cannula
distal tip 40 from re-emerging from tip protector 40 which now covers it.
Tab 18 is substantially of the type described in U.S. Patent No. 5419,766. It is
stamped and formed of stainless steel metal and heaf treated to create a resilient
property or spring action in order tﬁat the tab, if biased or streSsed; retains memory to
return to a flexed position.
Tab 18 is located a pre-determined distance from the top opening of the tip
protéctor superstructure 85 so that distal tip 40 of needle cannula 10 passes‘tab 18,
releasing the tab to pivot and block the top opening of superstructure 85, before the
crimp 70 engages gasket 28 opening at tip protector base blocking further movement of

tip protector 20 along needle cannula shaft 11. As an illustration, in one embodiment,




fromthe top opening of tip protector superstructure 85. Thus, preferably
tip protector 20, from superstructure 85 to base 25, will be a

predeterm ned length so as to enconpass needl e cannula 10 from i t3{) HiNsi{Bd
tip 40 to crinp 70, within tip protector 20. Figure 2 illustrates an
enbodi nent of the invention as used with a catheter assenbly. Catheter 21
sheat hes the needl e cannul a 10, where the needl e cannula distal point 40
ext ends beyond the catheter sheath to nake the incision. Catheter 21 then
provi des the |lunmen which maintains fluid communication with the patient

af ter ditiptpdotedtbp sdPestruraad!ss maphala ahQbvesalMidrpdh awg%pféﬁéiﬂﬁttél? onsp 24

fits over tip protector 20 while tip protector Dase fits wwthin flash

chanber iredhels a2d, taBefd Mag bRYoédias ApphakiRafielyWvier 803 Eﬁ@?} é}gdi .OQ%CHel%I ,
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At approximately the point where gasket 28 defining the tip protector base
openi nd)rgglé%%égmﬂgbmhg}b@qﬁupwscﬂuiﬁﬁmpum@mngith the patient after distal
tip 40 of needle cannula 10 is withdrawn. Catheter hub 24 fits over tip protector 20
while tip protector base 25 fits within flash chamber slot 37, defined by flash chamber
walls 35. Flash plug 90, is coupled to flash chambér 30 proximate end of flash chamber
30 partially sealing the chamber. Flash plug 90, in one aspect, vents air accumulated
through venipuncture, permitting back flow of blood into the chamber as appropriate,
while containing blood within flash chamber 30.
In one embodiment, the invention operates as follows: when needle cannula
distal tip 40 and catheter distal tip 22 is inserted into a patient and fluid communication
is established with flash chamber 30, tip protector 20 remains coupled to flash chamber
30 which receives tip protector base 25 tucked inside slot 37 defined by flash chamber
walls 35. Upon completion of the insertion, the catheter 21 and catheter hub 24 are left
as inserted, distal tip 40 of needle cannula 10 is removed and withdrawn gradually
through catheter 21 and catheter hub 24. Meanwhile, tip protector 20 is manually slid
along the length of needle cannula shaft 11. At approximately the point where gasket
28 defining the tip protector base opening 16 engages needle cannula crimp 70, blocking

further movement of protector tip 20 along needle cannula shaft 11, distal tip 40 of
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further novenent of protector tip 20 al ong needl e cannula shaft 11, distal
tip 40 of 8 3 0 JUN 2004 needl e cannula 10 slides bel ow bi ased taf 18
pressi ng agai nst needl e cannula 10, thus renoving the resistance 0 dUN 2084
tab bias. Tab 18, now free to nove, then pivots to block the tip protector
opening 77, sealing distal tip 40 within tip protector 20. Were distal

tip 40 of needle cannula 10 is prevented fromre-energing fromtip
protector superstructure 85, needle cannula crinp 70 prevents tip protector
20 fromsliding further ug needl e cannul a shaft 11 and off distal tip 40.
At such naeree ¢anaulp A shdessbelgw bigsed tabel § pressidgegainst ndedlieasedutd 10)thus

medi cal personnel, with catheter 21 and catheter hub 24 remaining with the
pat i ent remevang:thentesistanaetto thetabllgias.s Tak18) ndwdted to mavé, thén Pt et t6 bigek?5
housed within tip protector superstructure 85 and defining Oopening 77 as a
t hr ough thetip privtestigrhoperiing 77 neeating ch'aahu? a03biahin g peoteeind LOMA e distal
operation. Through hole 77, typically will have a dianeter slightly

gr eat er tiph0hof eedibe edtiraile a0nsibeevehedd frbin Mﬁl@rghgrfﬁﬁﬁ rtprﬁgbtewok' vary
dependi ng on the needl e gauge used. Metal clip 75 may b de froma
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Cyhnderhﬁ%zﬂ?&nﬁﬁ{iﬁg%i@klthé)f;attié}ﬁ. way to the end of the cylinder so long as
the length o

In one embodiment, tab 18 is metal that is part of metal clip 75 housed within tip
protector superstructure 85 and defining opening 77 as a through hole through which
needle cannula shaft 11 extends when in operation. Through hole 77, typically will
have a diameter slightly greater than the needle cannula shaft 11 outer diameter and
will vary depending on the needle gauge used. Metal clip 75 may be made from a
cylindrical piece of metal such as tube stock which has tab 18 punched therein and bent
toward the inside of cylindrical metal clip 75. Tab 18 is formed by being cut from the
clip cylinder interior, heat treated for spring action, and pressed inward, retaihing an
elastic bias or memory to flex outwards and across through hole 77. Tab 18, in this
embodiment, thus may be formed from metal clip 75, at a point intermediate the clip
cylinder or may extend all of the way to the Vend of the cyli.ﬁcler so long as the length of
the cut creating tab 18 enables the tab to flex outward and across through hole 77, so as
to either bridge the opening entirely or to block movement of the needle cannula shaft
therethrough.

Retraction of distal tip 40 of needle cannula 10 into metal clip 75 portion below -
the level of tab 18 releases the biased tab 18 which flexes to close through hole 77 of

metal clip 75 over distal tip 40. Metal clip 75 may include a windowed opening (not




the cut creating tab 18 enables the tab to flex outward and across through
hole 77, so as to either bridge the opening entirely or to bl ock d@viNeng
of the needl e cannula shaft therethrough. Retraction of distal tip 40 of
needl e cannula 10 into netal clip 75 portion below the level of tab 18
rel eases the biased tab 18 which flexes to close through hole 77 of netal
clip 75 over distal tip 40. Metal clip 75 may include a wi ndowed openi ng
(not 9 3 0 JUN 2004 pictured) on the cylinder through which, where tip
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br oader spiri nd sco invention as set forth in the clains. The
speci fi cati onlnatﬁﬁ PJF%Qﬂplﬁﬁéleé?l Ly desspticngthe inventien issdesceibed iwith peference 1
illustratiyv. rathe than a restrlqtlve sense. 10 3 0 JUN 2004 CLAI M5 What
is clai ﬁBHC& m}@nt&ﬁpﬁﬁaf- u§ willnpe wev ey be 2videre eba tevariuhadifadtions a
di stal poin a proxi mal end and further having a shaft

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.
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3 wth acircunference; 4 a tip protector having a base, the tip pr%QQQiQW‘
defining an opening to receive the 5 needle cannula shaft and the tip
protector is slideably nounted thereon; 6 neans coupled to the tip
protector for blocking the tip protector opening so as to 7 enclose the

di stal point of the needle cannula within the tip protector; 8 a gasket
coupled to the tip protector base defining an opening of a size to receive
9 the needl e cannul a shaft; 10 neans coupled to or fornmed on the needle
cannul a shaft for 11 engagenent by the _gasket for inpeding novenent of the
tip protector along 12 the needle cakdABMSnat t beyond a pre-determ ned

di stance fromthe needl e cannula distal point. 1 2. The apparatus of claim
1 further confyhasisglabnedash chamber coupled to 2 the needl e cannul a at

t he needl e cannul a proximl end 3 3. The apparatus of claim 1, wherein the
gasket is fornmed in place at the tip 4 protector base of an adhesive

mat etial. 1 4. TheAamppazaiws comppiangn 3, wherein the gasket adhesive
material is selected 2 fromthe group consisting of paraffin, polyester
and pol yan de ndedie caiveufpaving usliahl ?d)i(mit,rﬂ proxifhal end ahlerughek dhv shafe
material is cured by 2 exposure to ultraviolet light. 11 3 0 JUN 2004 6.

The appafidh dsi@lintledéritel Wherein the bl ocki ng nmeans conpri ses:
4 a tip protector having a base, the tip protector defining an opening to receive the
5 needle cannula shaft and the tip protector is slideably mounted thereon;
6 means coupled to the tip protector for blocking the tip protector opening so as to
7  enclose the distal point of the needle cannula within the tip protector;

8 a gasket coupled to the tip protector base defining an opening of a size to receive

9  the needle cannula shaft;

10 means coupled to or formed on the needle cannula shaft for

11  engagement by the gasket for impeding movement of the tip protector along

12 the needle cannula shaft beyond a pre-determined distance from the needle cannula distal
point.
1 2. The apparatus of claim 1 further comprising a flash chamber coupled to

2 the needle cannula at the needle cannula proximal end

3 3. The apparatus of claim 1, wherein the gasket is formed in place at the tip

4  protector base of an adhesive material.

1 4. The apparatus of claim 3, wherein the gasket adhesive material is selected

2 {from the group consisting of paraffin, polyester and polyamide.

1 5. The apparatus of claim 3, wherein the gasket adhesive material is cured by

2 exposure to ultraviolet light.
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a tab having a length sufficient to block the tip protector opening, the
tab pivotably coupled to the tip protector within the tip protectQ% 0
openi ng and slideably engagi ng the needl e cannula shaft in a first qg@%@
position such that upon renoval of the needle cannula shaft the tab is
free to pivot to a second position extending across the tip protector
opening. 7. The apparatus of claiml wherein the inpeding neans conpri ses:
an irregularity in the needl e cannula shaft circunference a pre-determ ned
di stance fromthe needl e cannul a distal point occluding passage of the
needl e cannula shaft through the gasket opening. 8. The apparatus of claim
6, wherein tde tabhéapparatng of dhimi wikérin thbbldkingweanpesapusenf claim 7,
wherein the irregularity is a crinp inscribed in the needl e cannula shaft.

10. The appa abUsafihg@ RhgitbsuffifiehetdblolR thé BpdpRiteadbPopénihg e tabNpr i ses:
a superstructure cougl ed To the base; a cylindrical anti-stick netal clip

housed i, L [ Within ghélfy ;ﬂ%@éﬂt&% éih8aAHE desiyneed| e
cannul ﬂé&ﬂy&ﬁ% C |p§%(§ Ilrdljg&’tt e tlab, thept ab di spo%ed i thin theygl i p

openi ngnggg}r;]a&t a%tnée;qlé ggxgmlsﬁham% ;.tdrggwagsd %Qid&héicﬁ%gg% %g,itl R&hobiof

needl e sha In1ts second position the ta s to bl ock

th [ i ng. 131, T . . ' i '
o opt e REMelfnnida sEHIF oRPRB EHS (GbifAoR SontifRich ndinh RiGE Y
and th%PciI:}(Reétggtd%%;\m.dge.fi nes a 12 3 0 JUN 2004 :

7. The apparatus of claim 1 wherein the impeding means comprises:
an irregularity in the needle cannula shaft circumference a pre-determined
distance from the needle cannula distal point occluding passage of the needle cannula

- shaft through the gasket opening.
8. The apparatus of claim 6, wherein the tab is an anti-stick metal tab.

9. The apparatus of claim 7, wherein the irregularity is a crimp inscribed in

the needle cannula shaft.

10.  The apparatus of claim 6, wherein the tip protector further comprises:

a superstructure coupled to the base;

a cylindrical anti-stick metal clip housed within the superstructure defining an
opening to receive the needle cannula shaft, the clip housing the tab, the tab disposed
within the clip opening such that in its first position the tab is biased against the needle

cannula shaft and in its second position the tab pivots to block the clip opening.

11.  The apparatus of claim 10, wherein the tip protector is optically

transparent, the cylindrical clip opening is a first opening, and the clip further defines a

12




second openi ng extending over a portion of the cylindrical circunferfwﬁﬁn
exposing a portion of the first opening. 12. A nedical intravenous 2004
catheter conprising: a needle cannula having a distal point, a proximl end
and a shaft having a circunference; a tip protector of a pre=determ ned

| ength having a proximal end including a base and a distal end including a
superstructure, the tip protector defining an opening to receive the
needl e cannul a shaft and slideably nounted thereon; a flash chanber having
a distal end and a proxinmal end, wherein the flash chanber distal end is

coupl ed se&ridep éxtending vepagdriidh ofnHe cyhrd fitdsircahdaherce feuposiag a
havi ng wal | s extending fromthe flash chanber distal end defining a space

to rec?;o\fﬁoy@)@tﬁéﬁrﬂr@se@gﬁgr; an anti-stick netal clip housed within the
tip protector superstructuré defining an opening concentric with the tip

protector opening; a biased tab of a length sufficient to extend across the

clip openingqpi vot Alth¥dicHi SBATERLNI Edthbket BenPrisin@peni ng such that in its
first position the tab engages the needle cannula shaft and when the shaft

I's withdrawn, ' ; q ; 35%{‘9 A Pesd bhAn MHadckdviigtahe clip
openi ng; a fc?rltr(r%?l%? p éé?%’?ﬁ%?%ﬁ%@“u protaector baseadefi ni%g an

openi ng H—f a Sfe%%elc receive the needl e cannula shaft; a crinp inscribed
into th& ﬁ%’éﬁ e cahnul a shaft at a pre-determ ned distance froi the needle

cannul a di stal, pol nt. LAl NURAIRALE 12he R IREY Srok@RBM Rl HRAldinh ough
base and a distal end including a superstructure, the tip protector defining an opening
to receive the needle cannula shaft and slideably mounted thereon;
a flash chamber having a distal end and a proximal end, wherein the flash
chamber distal end is coupled to the needle cannula proximal end, the flash chamber
further having walls e);tending from the flash chamber distal end defining a space to

receive the tip protector;

an anti-stick metal clip housed within the tip protector superstructure defining
an opening concentric with the tip protector opening;

a biased tab of a length sufficient to extend across the clip opening pivotably
disposed within the clip opening such that in its first position the tab engages the
needle cannula shaft -and when the shaft is withdrawn, the tab pivots to ;)ccupy a
second position blocking the clip opening;

a formed in place gasket at the tiP protector base defining an opening of a size t
receive the needle cannula shaft;

a crimp inscribed into the needle cannula shaft at a pre-determined distance fror
the needle cannula distal point occluding passage of the needle cannula shaft through
the gasket opening, the pre-determined distance of the crimp being commensurate witl

the tip protector length such that moving the tip protector to the point where the crimp

- 13




t he gasket opening, the pre-determ ned di stance of the crinp being
comensurate wit] the tip protector |ength such that noving the tip30]UN2W4
protector to the point where the crinp 13 3 0 JUN 2004 23 occl udes the
needl e cannul a shaft al so engages the gasket and noves the tab 24 beyond

t he needl e cannul a shaftr so as to free the tab to pivot to its second
position; 25 a catheter housing, having a catheter hub and further

defining an opening, 26 coupled to the tip protector so as to cover the tip

protfcto | i of..the 27 needl e _cannul a wherein_the
needle céﬁ%ﬁ&% %F%ﬁ%%hﬁgﬁﬁﬁﬁ%%?%ﬁ %M%ﬁ?gﬁgﬁstﬁgecﬁﬁﬁEF ranSBmﬁgugiEée tab
openjng;. 29 a_flash pl coupled to, the flash gh r_proximal_ end. 3.,
The MogiRéyony theneberlsr calnminshat e ooy fE BRoalY oo B ssiRRe sbstibn »
| ubrj cated surface engaging the needl e cannula ,shaft in its first position.
1 145 The ned? 6athetsr deusinghavgng gicathatachubypad dusthendelHERg 28 PRt a shaf t

2 further conprises a lubricated surface. 14 i
26  coupled to the tip protector so as to cover the tip protector and at least a portion of the

27 needle cannula wherein the needle cannula distal point extends through the catheter
28  housing opening;

29 a flash plug coupled tothe flash chamber proximal end.

1 13.  The medical IV catheter of claim 12, wherein the tab further comprises a

2 lubricated surface engaging the needle cannula shaft in its first position.

1 14. The medical IV catheter of claim 12, wherein the needle cannula shaft

2 further comprises a lubricated surface.

14




