CATHETER AND | NTRODUCER NEEDLE ASSEMBLY W TH SAFETY DEVI CE Technical Field
The present invention relates to a catheter and introducer needl e assenbly,
and nore specifically relates to a safety device for a catheter and

i ntroducer needl e assenbly. Back Ground of the Invention Intravascul ar

Cat heters, particularly intravenous (I catheters, are used for infusing
fluid, such as nornal @ATHE%TEBIAMD) T DUG‘&ER@IEE@REMS and tot al

parenteral nutrition, m pl ood froma patient.
Peri pheral |V catheters {x gﬁﬁ&b'ygﬂgg% |ve T#E g and typically are on
the order oflcalmgeal Kigdd i nches or less in Iength The nost common type of IV
catheter is an over the needle peripheral |1V catheter. As its nane inplies,

an over the needle catheters is nounted over an introducer needl e having a
shar p di st allheiprescitiéncentivet enlatanto alvethicterranduatioduestaneedie assggddvibl ed so

that the di shal mid:p HedBGIERICSD NOGMG BURAITPRY eiheldiCafstal tip

of the catheter w he nee aC| ng up away fromthe
patient. Théatcedunst acedledissemblbiducer needl e assenbl y is inserted at a
shal | ow angl e through the patient's skin into a peripheral blood vessel,

.e a small er bl ood vessel that is not connected directly to the heart but
|s one of t RackrGuondoidhe dnwenriion ral bl ood vessels that is directly
connected to the heart In one technique, the introducer needl e and
catheter are inserted conpletely into the bl ood vessel together. |n another
techni que, imigavaseplsd (Sathetessdrastivulagyr mtraveyous (V0 eathetert are fse at het er

after the i gt ffusih nﬂﬁim%peds ﬁBﬁnﬁaMlﬁfeeiolhﬁoﬁ heﬁlbﬁssaiéd@@arﬁ&{fm etely

into the blood vess veri proper placenment Qf %Mh in the
bl ood vessepnditpial @arﬁﬂt@namu(ﬁr@wm,rmo aHptionheF @Vltlgdrﬁwa% 8 Bl ood in

the needi e g0deh Rriph8BlOAC katRAFDEnd 06 Beodialva) ShBfo¥hIRpieay of t he

needl e. The ashpback chamher is typ art of "the needle

ne
hub. Al t er natg 9BIthe order (Pﬁﬂbcﬂﬂdﬁfé’rmﬁh‘éﬁjf”‘eyeéﬁ (yqu@ ThE most c9BHBaR K not ch

or opening ftﬁieﬁ%@ 1§ eafieferdis SrAbveP Hid ﬁeedlbemqfheﬁa I adathidier. Aad
fl ashback can be observed in the annul space bet \Agen t he.i ntroducer

heedl o and OREICHRINISS AR GYSH hhBcedeHaihateis ds {ROIHEES ONKE 2B MNEPAYGEL ¢
transl ucent peliieenRiAL S slliﬂr?ctﬁﬂﬁﬁ'ttlp Sl"lfd)ﬂzﬁthéf@(hndtﬁté itiouctRneedlpl i es

pressure to the blo ves p n atl t's, skin over
the distal &% a@@rpﬁgd, Be r@&héﬁ? ‘iié‘@g tﬁﬁdﬁh@qeﬁ%&‘}ee C¥ MR ger
pressure oc @)h\éﬁlﬁ‘& theldishg tigpoPare ddtivet Rithubl Helrel ofitheogkecke favdegilp.

Qccl usi on of Dblood flow can al so be achi eved through a septum The

clini ci an WAPRIENE P3Pt oducer needl e, |eaving the catheter in place,
and attaches a fluid delivery device, a PRRMor a dead ender cap to the

Ca et UGS (o A HES e e SO AJRR B 1 1
through the patient’s skin into a peripheral blood vessel, i.e a smaller
blood vessel that is not connected direcﬂy to the heart but is one of the
branches of the central blood vessels that is directly connected to the
heart. In one technique, the introducer needle and catheter are inserted
completely into the blood vessel together. In another technique, the
introducer needle is partially withdrawn into the catheter after the mitial
venipuncture. The catheter is then inserted completely into the blood

vessel.

After the assembly is inserted into the blood vessel, it is important to
verify proper placement of the assembly in the blood vessel. In order to



In recent years, there has been great concern over the contam nation of
clinicians with a patient' blood and a recognition that "blood contam nated
shar ps" nust be i medi ately di sposed. This concern has ari sen because of
the advent of currently incurable and fatal diseases, such as Acquired

| mmunosuppr essi ve Deficiency Syndrone ("AlDS"), ich cap be.transmtted by
t he exchangerdy m5epg plageasnt va)%eafﬁ‘sf’ @éi‘b&%@t‘)\é\gﬁf etgﬁglaﬂﬁﬁg’rmﬁ@r son.

Thus, = cont ag fithdshhbihehePO &Y flhdtibacIobf Blbodl iRShe hkedleathdor s dashibask be

avoi ded. As noted above, if an intro ugégé n glcail e hfﬁli bﬁfln ﬂ%@g?ﬁt pl ace a
cat het er i rchameboselasatad &6 hepgreximal( p‘éf 0, 19965 nffo “Reedle is a
vehicl e fOrcﬁaﬂ?oetrri@i??iicﬁﬁﬂl%rr%dtah%eﬁﬁ sfasenedlit haibg M Iedrhatieilanhcar e awar e
of the need to propet ggﬁr;al e "FI od O%am nate@ shargqs" E}nf o&tunatel y
in certain ing@dsesr aacdle frige A Hashback potel & PREAIPEAOTEIF s o
resul t of iﬂéﬁ%%’ﬁi&ﬁppeﬁi&?ﬂi&%ﬂsmﬂﬁﬂﬂfb SlobakGashbatk 2at betobgenated |

i ntroducer needle stifll

. occur. cont.am nated sharps;, varjous safety
devi ces havia the GAnBEY SPage ACTSSE; ?217@0311%1}?&5@65@%%@%%“{ 8 uding a
spring cli phkQiatRke! BCirhikpatdif dSAleadiardmsbicent. @ntd/ peapdrgilacanelnt not have
a shield encl osi_ng th%ﬁsq i.ng cli P Althoug{h %hg SC??{)' n lgt'g'B coul d protect
the user frispopErNgds iheFlimeianapaies prossuteio e lp esg? ePYOSPHE user from
contacting (w\ﬁrﬁ ro%%é'ﬁa%i!éh@@@lf{frpéw&d 188 didial npgﬁltﬁe ﬁﬂtﬁodmpaﬁécﬁﬂayzdmenkt here
are sone periphery orifices found on the, n e, ., such.as e shbac
notch. Therlbegiathetetadhis, ‘88??@?%?@309(’%5@23?“2&?? Qf%)(QﬂPYVI t&lg%Mt unsaf e
to tlhe ilseri]ptﬂel%ﬁ@éﬁéééﬂléli @@%mm &f blbdelew dantaflwbemchmermmuglmm uﬂi ng a
metal clip for protecti t he user . agai pst. needl e stigks Qnce t cat het er
i s inserted®|SKPBIR: &ﬁ’@ogﬁ@'&@elmgﬁﬁag’ﬁep Cnt &F nr?@@tq’ ele?‘émge@%ved from
the cat het egathéier $PMde) ahbieatthichvs agluidf déIBR2} dedfoe, tthBROBOhet deadi nt r oducer
assenbly includes a plural.t ar cuat rojections e } fromthe
fl ange 48, 1398 t&r%‘ﬁé’caéhﬁgbj %9 ﬁ"r?smgré’ﬁfjﬁ we (g%é?)?g{m%ag@d#%% r et ai ni ng
a catheter gdapitéteB2it iONg “®icbdicohtgninated shiarpd dnd3 e fienpsopgriyose
portion 388114‘1101@?(gxtendi ng within the catheter adapter. The ends of the

S

proj ection de inwardly projecting lips 54 for releasably retaining
the flange 56 of the catheter adapter. Arcuate projections 50 and |ips 54
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cat heter adglpiietans2 vitlemar esatjenac!iglobd. addwew ergcoghiiatbotmt eflageiment
ol or ances. Coaraied shBt ouRgbbe mASRERE ool THLBRAR R d the
needl e tip goyar becamotohtiediadvaitl ef gucrentylidchiabbe andvatalbdisorsest he needl e
envi r onmont SUHRES A PtiPabBbiss 06 3t lenty SRR qRECAEPS™, T 1S
still needeghich tarpbeuensmétahbetlye decliange fofbodydhuide fieom andnfestadoducer
needl e assenbly, 38 Adule PYSHEOTRud, WonBREVAUTTN boag dnusschpatiges.
infected person must be avoided. As noted above, if an introducer needle
has been used to place a catheter in the vein of an AIDS infected person,
the introducer needle is a vehicle for the transmission of the disease.
Although clinicians are aware of the need to properly handle “blood
contaminated sharps”, unfortunately in certain medical environments,
such as emergency situations or as a result of inattention or neglect,
needle sticks with a contaminated introducer needle still occur.

In order to solve the problem of accidental needle sticks by “blood



Summary of the Invention One object of the present invention is to provide
a needle shield for a catheter and introducer needl e assenbly which coul d
not only protect the user fromcontacting the needle tip but also from any
needl e sticks found on the tip once the catheter is inserted into a bl ood
vessel and the introducer needle is renoved fromthe catheter. Another

obj ect of t beniamiaatedahais™t vapowysafetyadesadasthavadieen alefolopadcat het er and

i ntroducer needl e assenbly with perfect di sengagenent accuracy and
dependabi ity between the catheter adapter and the needle shield. The

obj ects of US628T2@Rtdisclosesel ahatlmted inglulisgfetpringeoiip dof proteetitet er and
i ntroducer peedle y { it r senbly
conpri si ng: 3 gg?rhgf%?é@égsg}éﬁyd?%gg%gﬁt ﬁ&ﬁé&q&%‘{%héggﬁagh%r{&?ﬁ%§ﬁr oxi mal
end, a di st spriegdelipndlithemtheaher spibg a¢lip xeahld opratectptloxi wser &woth of

cat heter; an | . e. ' i.ng. j LL.heedl e
havi ng a sth%&éfigg gﬁ @@ F%@ggipp rlg‘?(?lﬁrmﬂ}}{% %S&gﬁgf‘eg% eé#béllrl @ég&ggﬁgit%ﬂ bet ween
t he sharp dishaantt blvodnfbunideom tix incadlectipl, espediadlyneban ghengoargf amed to t he

proxi mal end; .sal iice. shid C e t at heter
assenbly ange?ﬁgéls'nt% ?ifg%%%e@%\égeg?eéhgsggér%@;gﬂggicaé fshae? glttay e\l/{| ?gtciﬁhcl uding a
needl e shi ellhentford; thefliVheathatdremfi USGRRALTY ars siel diomevphasurfeieie h an

el ongat e Opﬁ{%ﬂsﬁ% a spring clip fitted in the |ongitudinally extending
passage t houg e el ongate opening and a stop neans for bl ocking the

enl arged portion of the introducer needle, said |ongitudinally extending
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needl e shield he 'sprin OVI ¢ rst catch t0 be engaged with
the cat het eclihuferaprptesingndhe atsen againshinggdien stielee @nse SHe efathetst 15 east part

of the spriggeelhRnisa b s361 A% iR ipﬁrgaa@arfe%af@is%n{da@diﬁmqﬂecer-

needl e before the I ntroducer needle w rawal_ _fromthe catheter assenbly

and to rel egegibetardAsrspw ethshdiawings pAIUSTH SaRBethe eathetenin f needl e
- withdraval 6 mi1penERES L Plutee 8P hicuate projections 50 extending from the

flange 48, and the arcuate projections define a receptacle 53 for retaining
a catheter adapter 52. One end of the tubular body 38 defines a nose
portion 38a for extending within the catheter adapter. The ends of the .
projections include inwardly projecting lips 54 for releasably retaning
the flange 56 of the catheter adapter. Arcuate projections 50 and lips 54
should be designed to engage flange 56 so that it is easier to push the tip
cover away from the needle hub by means of tab 48b than it is to remove
catheter adapter 52 from receptacle 53. However, the above engagement
relationships are not reliable as it depends on the manufacturing
tolerances. As such, the disengagement between the catheter adapter and
the needle tip cover is not predictable and could happen even before the
needle tip is safely protected. This erratic behavior is not acceptable in an
environment that requires accuracy and dependability.

Therefore, it is still needed to improve the safety device for a catheter and
introducer needle assembly so as to overcome the above-mentioned

disadvantages.



The present invention also provides a catheter and introducer needle
assenbly, conprising: a catheter assenbly including: a catheter that has a
proxi mal end, a distal end, and a catheter hub affixed to the proximl end
of catheter; an introducer needle assenbly including: an introducer needle
having a sharp distal tip, a proximal end, and an enl arged portion between
t he sharp dSwhaiary jof thethvenéiopr oxi mal end, and a needle hub affixed to the
proxi mal end; said safety device slidably connected between the catheter
assenbly and the introducer needl e assenbly;

One object of the present invention is to provide a needle shield for a

catheter and introducer needle assembly which could not only protect the
user from contacting the needle tip but alse from any needle sticks found
on the tip once the catheter is inserted into a blood vessel and the
introducer needle is removed from the catheter.

Another object of the invention is to provide a safety device for a catheter
and introducer needle assembly with perfect disengagement accuracy and
dependability between the catheter adapter and the needle shield.

The objects of the invention are achieved by a safety device for catheter
and introducer needle assembly, said catheter and introducer needle
assembly comprising: a catheter assembly including: a catheter that
has a proximal end, a distal end, and a catheter hub affixed to the
proximal end of catheter; an introducer needle assembly including:
an introducer needle having a sharp distal tip, a proximal end, and an
enlarged portion between the sharp distal tip and the proximal end,
and a needle hub affixed to the proximal end; said safety device
slidably connected between the catheter assembly and the introducer
needle assembly;

Said safety device including a needle shield which defines a
longitudinally extending passage with an elongate opening, a spring
clip fitted in the longitudinally extending passage through the
elongate opening and a stop means for blocking the enlarged portion
of the introducer needle, said longitudinally extending passage
allowing the introducer needle to extend longitudinally through
needle shield, the spring clip provided with first catch to be engaged
with the catheter hub and second catch catching the needle shield, at
least part of the spring clip is shaped so as to be compressed by the
introducer needle before the introducer needle withdrawal from the
catheter assembly and to release and trap the sharp distal tip after



an safety device including a needle shield which defines a |ongitudinally
extendi ng passage with an elongate opening, a spring clip fitted in the

| ongi tudi nal | y extendi ng passage t hrough the el ongate opening and a stop
nmeans for blocking the enlarged portion of the introducer needle, said

| ongi tudi nal 'y extending passage allowi ng the introducer needle to extend
| ongi t udi natHeyirthsduek Meedit evigidrahd] from therdathetek iagsembly ded with first
catch to be engaged with the catheter hub and second catch catching the
needl e shield, at |east part of the spring clip is shaped so as to be
conpr essed Phethresémt imdntivn aBedhwvidéoneatheter andodtcehicee ediedleni t hdr awnal
fromthe catheter, assenbly and to release and trap the sharp distal tip
after the i R¥YEUUCeFOHEES 80 t hdrawal from the catheter assenbly . Bri ef
Description of the Drawi ngs The present invention will be described with

reference to the acconmpanyi ng_dyaw ngs i . C I d odi nent s
of the inveftS et @Sﬁmﬁ&rgpgkﬂnﬁ %Cfﬁl%t\sqphgﬁ%g%@&ﬁgég ﬁgter and

i ntroducer negutsl esdeumhldyavdthetdrehabf eaffixtalitoethef proximalesedt of nvention
encl osed vvlthtl n. Fig 2 shows the introduce needle tip enclosed by safety
devi ce of tﬁ%hﬁ@sent invention after the withdrawal of the introduce

ne;adl ?h FI IG 3?.-d ShO\(ljvl t heh_saf gty devi ce conprising the spring clip, fitted
into the plastic needl e shi e :and [ j I the U
feature of ?ﬂei’%ﬁrf’gu‘é‘?d qq?éﬁ%oﬁégegﬂ%wem%ﬁp%ﬁ Oi %Jél wgdgm%rﬁ rfé%gl gl e gn

it hef neesll e hlair'ﬂ#gja sham?diéualF'tig_, Zaprexinegl endpantl ame alf@dypqﬁimte, Fig 3b
saf ety devi BEtwasth e 58 HitEY biptand ol i5pkind! BEHCAGA L Hedleuty” 1 he

: ~ affixed to the proximal end; said safety device slialabiy connected

between the catheter assembly and the introducer needle assembly;

an safety device including a needle shield which defines a
longitudinally extending passage with an elongate opening , a spring
clip fitted in the longitudinally extending passage through the
elongate opening and a stop means for blocking the enlarged portion
of the introducer needle, said longitudinally extending passage
allowing the introducer needle to extend longitudinally through
needle shield, the spring clip provided with first catch to be engaged
with the catheter hub and second catch catching the needle shield,
at least part of the spring clip is shaped so as to be compressed by
the introducer needle before the introducer needle withdrawal from
the catheter assembly and to release and trap the sharp distal tip -
after the introducer needle withdrawal from the catheter assembly

Brief Description of the Drawings

The present invention will be described with reference to the
accompanying drawings in which the preferred embodiments of the

invention are illustrated.



FI G 4a-4g shows the shape of the spring clip of the first enbodinent, in
which Fig 4a is bottomview of the spring clip, Fig 4b is a front view of
the spring clip, Fig 4c is a top view of the spring clip, Figd4e and Fig 4g
are two perspective views of the spring clip, and Fig 4f is a side view of
the spring clip. FIG 5a-e show the structure of the needle shield of the
present i nvidif} ileshowntheheanphite catheter andbmteplicet necdle @ssanblyhwitheed| e

shield, Fig,5b ] si de_ A I ' :Fig 5c is a bottomview
of the needh® S@fﬁ%%ﬁﬁf”cﬁi"f‘dé‘g\ﬁf%@g{p‘%&nﬁggieg\‘fvﬂék’&b’ﬁteh‘ﬁegd| e shield, and Fig
Sﬁ IS aht op vijew 01;] the needle shield. Fig 6 is an enlarged vi ew which
shows the needle,shie ri i |05 | ALL: needle ti
2t the di s0aE aryonseits HEaRRe Pic ob PREGRAL P LS, BEREUPHRCCTE (TP
are one or presentriavéiqosited theaditbdrava of theimfoduenagedleéf the shiel d body
to allow easy slidability due to mnimal contact points. FIG 8 shows a
section view of the safety device of the present invention enclosed by the
i ntroducer FEedheal shiow dneisafiety denibetempnisng thelsprimgsHipuditiedinimitie ed

section view of . | : et [
( y, in
ani ch 1 he. Shrgts REe Shictd TR ERHS B0 PRERCEIPRRCE By LD FARAEIEY, e
cat het er huhg dipdandéh/ hodndnothetdlp spinciding Iwigh ¢hehglss ontibe megdles on t he
catheter hugﬁ'ield, in which Fig 3a is top view of the safety device, Fig 3b is front

view of the safety device, Fig 3c is a perspective view. of the safety

device, and Fig 3d is a side view of the safety device.

FIG 4a-4g shows the shape of the spring clip of the first embodiment, in
which 'Fig 4a is bottom view of the spring clip, Fig 4b is a front view of
the spring clip, Fig 4c is a top view of the spring clip, Figde and Fig 4g -
are two perspective views of the spring clip, and Fig 4f is a side view of
the spring clip.

FIG 5a-e show the structure of the needle shield of the present invention,
in which Fig 5a is a perspective view of the needle shield, Fig 5b is a side
view of the needle shield, Fig 5c is a bottom view of the needle shield,
Fig 5d is a front view of the needle shield, and Fig Se is a top view of the
needle shield.

Fig 6 is an enlarged view which shows the needle shield and spring clip
enclosing the introduce needle tip at the distal end.

FIG 7 shows the needle shield and spring clip. There are one or more rails
positioned on the circumferences of the shield body to allow easy
slidability due to minimal contact points.

FIG 8 shows a section view of the safety device of the present invention
enclosed by the introducer needle hub and the catheter hub.



FI G 10 shows a stage during the withdrawal of the introducer needle, in
whi ch the introducer needle notch is still enclosed by the head of the
septum and the distal wall of the spring clip is still conpressed by the
i ntroducer needle and the V bend engages the recess on the catheter hub.
FIG 11 shows a stage during the withdrawal of the introducer needle, in
whi ch the introducer needle tip has noved past the distal wall of the

spring clip d.the distal |'l, of .the.spri | iR LS I e t he

i ntroducer ﬁg@dﬁ)é SHd %F%ﬁ:grill\ﬁgdisﬁf’?%ﬁ’&%‘? ‘#neg?ﬁ?é’fﬁps m&@%ﬁgr%vliq%@? oward the

IO:|II Sét iﬂz dlhreﬁhﬂocfath@taﬂ éxts@;&nMybﬁndwﬁidH thee Bafege deviee iecasksofl mathet er hub.
shows a stage ring t Wit her | of | e, in

whi ch the vl%é@%?%ﬁglﬁdaﬁq %8 F%%S%gleﬁefm@%‘& HB@@%’ M%E‘E‘gﬁ?ﬁ%gﬁ@g’m e shield

i s separ at edlipleagngdietheatbassem thelcativadert tneb.bunp feature on the introducer

needl e preventing the introducer needle fromnoving toward the proxi nal

direction, the extended nose at the proximal end of the needle shield
prevent | eakigel ®Ehdiveadsthgoruting thatwithidrasmal wédhé entmodwder meedel 3n shows t he

L eace NS GPThLSHLEL) 85 A% 08 SLLTCEhINR B3 BRBPLERE .
blrjrbngd}c (r)rla L?V\/(%?bt{amehh?etgeﬁik@ Fal Dfahe sphiogscliphés sﬁl‘lelomptevmdeb}ﬁfthc he second
om0 Mo SndR PRl ES, b Bl RGPt ety S o 1
bottom vi ew of the

FIG 11 shows a stage during the withdrawal of the introducer needle, in

which the introducer needle tip has moved past the distal wall of the

spring clip and the distal wall of the spring clip is released by the

introducer needle and trap the introducer needle tip from moving toward

the distal direction, and the V bend still engages the recess of catheter

hub.

FIG 12 shows a stage during the withdrawal of the introducer needle, in
which the V bend disengage the recess of catheter hub and the needle
shield is separated from the catheter hub and the bump feature on the
introducer needle preventing the introducer needle from moving toward
the proximal direction, the extended nose at the proximal end of the
needle shield prevent leakage of blood from the introducer needle notch.

FIG 13 shows the introduce needle configuration of the crimped bump
followed by the flashback notch.

FIG 14 shows the introduce necedle configuration of the 3D bump
followed by the notch.

Fig 15a-¢ shows the safety device of the second embodiment of the
present invention, in which Fig 15a is a top view of the safety device, Fig
15b is a front view of the safety device, Fig 15¢ is a bottom view of the



safety device, Fig 15d is a perspective view of the safety device, and Fig
15e is a side view of the safety device. Fig 16a-h shows the spring clip
used in the safety device of the second embodinent, in which Fig 16a is a
left side view of the second spring clip, Fig 16b is a front view of the
second spring clip, Fig 16c is a perspective view of the second spring
clip, Fig katetydevicd, ghig 1Siddis avperspedtiteheiesecbiin: syfetyndevaed, mndrfig 16e is a
per spectiv iew of, the

_ fi.r.st i .clip, Fig 16f is a left side view of
the first spififigd %ﬁ?ﬁ}e"i&!"éﬂl%ﬁasf% @gflg%nt view of the first spring clip,
Ezg g! g 1:5h |fs ahrl Ight side view of the first spring clip. Preferred
bodi ment s..0 nvent,i on. As r.-ei term. | © qand
"di stal " rgﬁlgr Eéac'ﬁ %lolwogcgﬁ %ﬁ{l%%ﬁﬁglsggtl e grsrageﬁi& | nﬁ reogﬁgie%r g%!eog | e
gﬁéegb' %/h\é\ll érglt:)@@itsnmn,t inélwhic{heFigwlﬁmisLmbﬁ sidedicy blitheasecond sptiogelipn Fig. 1
, _ er and. intro r . . HE _ devi ce
of the inv | 32 frcﬁ)@ ek @ﬁégﬁ%&zﬁ%ﬁj{ﬁg@s@ﬁgﬁén@rcaﬁg atlﬁ& S?‘fﬁétﬁ}tﬁ)cll udes a
th ha te[] e?Z\ﬁeWod)ﬁ/?%l(hecand!spri:ngch]i;erFigdédl ie aadglyrdily vBOv afidhesecdt y devi ce
0. I ass i.nc -het e, . . Fial end, a
di stal end,PAH 11%:&%‘15431%&13 L}%@P"ﬁf‘@%‘%&g ot?g)h%ﬁ(ra&tg?%%g?raaﬂp?g%?g#ggat het er
tzﬁ Sui ltablaplefasiduei\eibw dfothecttshepmng 2lipi Rig Uog is ddtondvéewistt the dirsted t o,
ermopl astj c. r esins al \ . : , pol yur et hane
and the |i KENbf @’W@lﬁ&aﬁqﬁ&g At%éﬁliga@%g@ Bgﬁﬂﬁygg?gpr)%%%@bmpt rgnspar ent
material or at |east translucent so as to observe the flashback fromthe
LI ashback nlgte(fh. V8 .en%lbf lgl. vORE ials for catheter hub 24 include,
ut are not#ﬁ%—ﬁm—nop@s% ynmeric resins such as
pol ycarbonate, polystyrene, polypropylene and the like. Introducer needle
assenbly 30,k rﬁ%'e&%%?ei%? tﬁé’%r?rfiuﬁﬁfxi&%?d bfid *distal” refers to a location on

the catheter and introducer needle assembly with respect to the introducer
needle hub 34. |

As shown in Fig. 1 and 2, the catheter and introducer needle
assembly with the safety device of the invention is identified
generally by the numeral 10. It includes a catheter assembly 20, an
introducer needle assembly 30 and a safety device 40.

Catheter assembly 20 includes a catheter 21 that has a proximal end,
a distal end, and a catheter hub 24 affixed to the proximal end of
catheter 21. Suitable materials for catheter 21 include, but are not
limited to, thermoplastic resins such as polytetrafluoroethylene
(PTFE), polyurethane and the like. More preferably, the catheter 21
is formed from transparent material or at least translucent so as to
observe the flashback from the flashback notch (if have). Suitable
materials for catheter hub 24 include, but are not limited to,
thermoplastic polymeric resins such as polycarbonate, polystyrene,
polypropylene and the like.

Introducer needle assembly 30 includes an introducer needle 31



having a sharp distal tip 32 defined by bevel and a proxinmal end connected
to needle hub 34. Introducer needle 31 is preferably forned from stainl ess
steel. Preferably, a flashback notch 33 nmay be provided on the introducer
needl e 31. Alternatively, the needl e assenbly can al so include a flashback
chanber to take the place of the flashback notch. Needl e hub 34 could
include a rpgyal dibtal eipt Sﬂdd@ﬁne@ﬂayemmt alnl dlm}uméo&rni hub 34

coul d be forned e s i,ffere pes are used
to form cat ﬁ@’f‘%?‘:tﬁab %@e%g?ehk}{’d Z%fq ﬁg eagﬁ g%@iﬁ#@ﬁ}d 41 whi ch
is prefer agfdnﬂ_ @@'Q‘r(%’li‘l qthadesesteab %ﬂvfﬁn‘abl f&bshBacl@«hot@nGélmlag lwat het Sr 21
.is inserted int ood ve and t i ntyro jenove
fromthe capF@t’ 2?“ gﬂ% g&?‘%‘{l %e?ieggl%g’t]w %r'i FQ%%@J the i t%r oduce
rl\llgeg: e tlh p Fggéiﬁb Bt esh aﬁfxg m@l@lrdea@a‘larm)aoleeﬂﬂaalqban ik sakeathes ptage &f g. hz

edl e shie rn_de na i ng e havi ng
a proxi nal ﬁ@?hrb?ézlt( Ll Eﬁb uééfnftﬁ}ﬁgg % #gfﬁggm on 45.
:_ongl tugl nalbjlungﬁﬂ ndxm stabe36| BMOldlﬁ od%mﬂenbldnllibﬁliifmﬂd et end

ongl t udi na thr 41. The [ portlon
43 %0l st al - GONRR oM LA et e o e 4B BRET Rl |
slightly | afgen dakisgtet habdidanmeter of the main shaft portion of int roducer
needl e 31. This allows the main shaft portion of introducer needle 31 to

easily pass through proximal portion 43, distal portion 44 and the middle
chanf er porSla 48eviie ébomludeflagneadlearsmeid 4 hrwhigngsatpreferabiyng 60 is

d f_th A
ongi USPana&fﬁﬁt BEretic o AR Wb T ok o7 arid, " Plnch heccae®IME T8 | oo
\t/\ﬂ:a crr1n g(rj le; euﬁ&emdrmtd)ea biooa;]bvessgl amd e inﬁmdusprneagll@[iﬁps smpsedifmised :5 (I’)l
[

conpri se: ﬁb ﬁﬁtﬁF%\)ﬁah ?ﬁgg} &%ﬁ?ga Oa\&ﬂ%ggﬁgﬁ%egﬁ{tﬁomc%eﬂﬁ% dl 2 wal |
??r oﬁ?d aedaa?@trowat the5Bier agaimst ncﬁﬁﬁgtlclﬂsra-adghowgl Pigs . N@@d}ﬁ Bl gt gbt

vi ew i ngcted to
one end of t4 %nggﬁpa%\gg?gﬁ%ﬁg# d#mpf é%&bﬁﬁnmas%aée;ub%vgﬁ |§I |y
per pendi cul @lroxanalh@oﬁlddl d3vat | distal poetion s#4l and| 3 wrddle chapdered to the

th d h d bend 55

s o of ect efoTgofindos ik %‘?Uﬁ%ﬁ“‘ix“séﬁ%%n%%§4%é oIRERt Vﬁ?lﬁbed@%%x. el
wal | 51 andnehdlediddt & mend%ngnt@h@aléﬁl fhrough esfﬁhl@ bﬁ

d Vv
| nverte tﬁgﬂﬂﬁtee?ggfﬁggﬂnaﬁﬁﬁbﬁ? hélgl Woﬁ%ﬂdﬂd lﬂ‘i‘e lfﬁﬁmlas a catch

t o connect Ista

IS shae othatlt
coul d be cospamferpostionss inet mééllghﬂ&dllaég%f%ﬁ?@@%‘@%tpp i vation

and rel ease e | e mﬁlet ail in
the foll ow %?O%?%@SP&QCH} erar}lﬁa&l 4 ﬁ?ééc?lg}"ﬂ ﬂﬁs%ﬁg&gba ' nonits
free end, aﬁhmﬂﬁl%foﬁ\mtﬁﬂd@@ﬁﬁm‘@ﬁiﬂs3 ’F%Pﬁ Pgss qu&hp e ot her
portion of theidhsial 4l porffrs 48 id e dhidate pABkifep p@rtlbnuﬁs fAgxed and
bent by the mtrodude neeoqe prior to the clip aCtI\batIO

shown in Fig. 3a and 3b, an elongate openlng 60 1s opened on at

Jease part of the middle chamfer portion 45 along the longitudinal
direction.

Safety device 40 also includes a spring clip 50 which preferably
made of spring metal. The spring clip 50 is disposed in the middle
chamfer portion 45 through the opening 60. The spring clip 50
comprise: a proximal wall 51 defining an opening 52 therein, a
middle wall 54, and a distal wall 53, shown in Fig. 4a-4g. As best
shown in Fig. 4b (front view of the spring clip 50), the proximal wall



Preferably, the proximal wall 51 has a second catch feature 57 on it free
end. For exanple, said second catch feature 57 could be forned by fol ding
the free end of the proximal wall 51 into a U shaped catch. This U shaped
catch will snap on a corresponding portion on the inner wall of the needle
shield. Said corresponding portion could be an indent provided in the

m ddl e chanf kiis penheoteddto oBeefrat aflithe middle peall gt Sdtthélse proxiomlor ced 1ip

he ci .
on the i nt rSRlcer AoBetBeEl? PerRRCEF FGdne ShiddE el an, Fhe Uil 7 2100
Egrt |bo[1 Iof whH $its connectedetedihe etiwirtencbof daiderngddld wiall drwithenopeni ng

, bu arger 4t ' : | '
sor tion on 5 5 PhsieBef Sl P aiCRbpd 35 REBIGREe S e SR of R O 7 0
! Rte r gld;gtelr Cmgdleewabb_sgmpposm 0 the progidnalt wallspi iangl the ld;md wallf i L ed i n
the ;eponds %a?g‘#a@lgf h?%g’%%ﬁr%%%m@ h%g %Zﬁ%e{gg\/ gir%gltdﬁes ag@?%nlrﬁgl pwgﬂa 5{
Eg;?c;gg\?\g 5\5tdff thtesprmgihahli)nﬁﬂrwﬂbmeopmd ag &)rcait(g‘e tne@m.IE@OiHD_elh@ 4|1_. As
projects be%ﬂﬁiq?hgagh%%r q\\/_\hlrffl Fﬁ%%let %{I ?g’ngeﬁgﬁlggl %’ _2&# %gﬁgllcis?% Cwistlol 53
\(/)\Aplelni ﬁgsl Pte?mpsmedhby dhe e?@dgc'@asnga@b pfior fie thal-QilpJ@@Vailopé’(ﬂdee?ht he
i ntroducer nﬂeég%ﬁegéﬁ&n@cﬁﬁgk\%%ﬂéﬁéa& S Y gn‘% ﬁ%géc% eEdera?taa? ltAfleﬂr/\tH(;elni p ©
acti vat i on) fdl@wvirgnesetesiiow t he structure of the needle shield 41 in the

first embodi ment of the present invention. The needle shield 41 is noul ded
fromplastic or other material, with a through hole along the axis of the

pasfsageblof Preferahlypthe distakwwllles3 Aasimperiion anciis 47eq endndepwadii c i s
preferably : : | ' : d
catch 57 ofg_{ ﬁ%ﬁlggfﬁ)ﬁﬁlﬁﬁpﬁﬁ%kg?lgcgﬁ? ﬁﬁg%%%ilgrtggﬁﬂr}egab ?%Bﬁfoom e?gg
di sl odged fdlsmltWellnE%m width eeduced portion will be exeg and bent by the

introduce needle prior to the clip activation.

Preferably, the proximal wall 51 has a second catch feature 57 on it
free end. For example, said second catch feature 57 could be formed
by folding the free end of the proximal wall 51 into a U shaped catch.
This U shaped catch will snap on a corresponding portion on the
inner wall of the needle shield. Said corresponding portion could be
an indent provided in the middle chamfer portion 45.

Preferably, the opening 52 has a reinforced lip on the circumference
to catch the enlarged portion (such as bump feature) on the introduce
needle shaft. Alternatively, the diameter of the enlarged portion of
the introducer needle shaft could be smaller than the opening 52, but
larger than the proximal portion 43 which could catch the enlarged
portion on the introducer needle shaft during the withdrawal of the
introducer needle.

As shown in Fig. 3a-3d, the spring clip 50 is fitted in the plastic
needle shield 41 through the opening 60 and clipped in place by the
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Fig. 6 shows the needle shield 41 and the spring clip 50 enclosing the

i ntroducer needle tip at the distal end after the introducer needle finish
the withdrawal fromthe catheter. The introducer needle is affixed at the
proxi mal end to a needle hub 34 that encloses the safety device 40 from
sight when in the configuration shown in Fig.!. As shown in Fig. 7, there
are one or sewomd eatch %D ofrthei dipl 56 théepenimgiAReor ilee psoxinal walldl e

shield. Sai rall |

nub 34 due ©b Ringidde SBHP thy PO %ﬁﬁl S Hhe fecdnisield e foedi e
neteﬂl te hub gn AEJ best8shewa seditg. db,vihewnnmerisd Yhehepe HP@HSII ap eofothe he
catheter and_ j.ntr 0 f

ot nar aval Se (I SPIEE by ptl HE bl eef A R e byt he
needl e hub Fheatidtal heald dihaviél bhuntezposad\éh@)ﬁ&@ INZePRFSBLCt h@flaﬁ ety

device 40 ig
safety devi 42 ngchpqr]ibt?osz%r’gﬂf%jhgeﬁﬁ%ﬁ%% tk%”ﬁgé)glﬁlﬂ ﬁoélsggdalﬁf the
plrow ggd onthdﬁedxsealhqn(m‘MdmbMMWlTﬁ:re thes einteeducerhapsdle a kms fshehe spring
clip is e t fied
vi ew of _the 3&%&@9’@%@%& tﬁ%téa% uce nee‘ghga%@‘s,e zilorrggnlt hlaest:ttegt Icn9n
Fig.8 , in which the introducer needle 31 has been w thdrawal slightl
Al t hough th : 2

g P‘llé ¢ Eﬁ% s p goﬁm&ug@ﬁﬁf ﬂ‘ﬁ?ﬁebﬂlé%ﬁﬁﬂﬂtﬂw‘mwtﬁ@ farseat het er

a séptu y.

assenbly 20 fety device o t
al so coul d bmbaoskihent oﬁnt’r&t}i’ﬂ@ﬁem tlnvshaom HB‘iiet?%%dqgf %mﬁQﬂé?%iQéhﬁPy
20, for exagpl Gyt ﬁBf}y thlhdife SEPOUHEr ABatedHll RELROL mlo hoRnakoridie

catheter 217 TS proper Inserted into a bl ood yessel e intr ucer needl e

31 whi ch pr tieasis of thespassppasithednirodsrennee eAFflgl entdatehi i yi || pe
removed fr °hd pgas‘%?ct i&egf;grf ?ag)lx e}‘é%w&é’d 1R thBQYEed1® 8hieldes Bifop mmg of the

wi t hdr awal e intr th
to the U shaped catch 57 o% t%e sprlrrlg mhp 50 Clgrter{/%tn%ng ﬁ)seesn&ﬂg

clip from being dislodged from the needle shield 41.

Fig. 6 shows the needle shield 41 and the spring clip 50 enclosing
the introducer needle tip at the distal end after the introducer needle
finish the withdrawal from the catheter. The introducer needle is
affixed at the proximal end to a needle hub 34 that encloses the
safety device 40 from sight when in the configuration shown in

Fig.1.

As shown in Fig. 7, there are one or more rails 49 provided on the
circumference of the needle shield. Said rails 49 help the needle
shield easily slide out of the needle hub 34 due to minimal contact
area between the needle shield 41 and the needle hub 34 .

Fig. 8 is a section view which shows the state of the catheter and
introducer needle assembly 10 before the introducer needle’s
withdrawal from the catheter 21, with the safety device 40 enclosed
by the needle hub 34 and the catheter hub 24. The proximal end of
the safety device 40 is enclosed by the needle hub 34, and the distal
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Fig. 10 shows a phase in which the flashback notch 33 of the introducer
needl e 31 has been noved into and encl osed by the head of the septum 29, at
this time, the distal wall 53 of the spring clip 50 is still conpressed by
the introducer needle. Fig. 11 shows a phrase in which the distal wall 53

of the spring clip 50 springing out as there is_no re interference from
the introdwrst odeibgl safety devieerdd} es enktosgdsby thgasat S@Ytﬁ z‘ﬁegneedl etip

from nmovi ng}e@%éﬂgqstﬂ}%vg{iéﬂ o l‘lifer@e{ihb%rfblgld‘_ﬂt %4 T%eamfv%f'ﬁeﬂev fHaree, in

whi ch the i'ntroducer tip trappe e distal wal] t he spring
clip 50 froatehiefbhy spsingglipadR toengaged svih te £8¢gssnl éﬂ%lg‘hg enl ar ged

portion 38 #{b%\%ﬂr}ﬂéﬁfi‘i’é’cﬁ%aﬂﬁ?%@wﬁtﬁé%‘éﬂ%tbf‘ﬁnﬁ*lﬁtrbﬁhbeﬂﬁé@dleneed| e 31

from slidab roxi ma recti he extended no§§ 46 at the

distal end @I’Sem’cd}’n&baséh%ﬁtaiﬂd)ﬂlﬁlgh%l P8 whisheiie mEpgAgergreadledd from the
needle tip,0r ééie“;l @#@Q@ﬁlﬂ%ﬁh 33(if have). On pulling the introducer
4 .

needl e 31 furt er to the proxi irection, the inverted V shape catch 55
of the spring clip 50 is disengaged fromthe recess 25 of the catheter hub

24. Therebya n%ﬂqgeﬁgeﬂ&*é gﬁégeﬁ' ﬁnf’eh ich ﬁ@'cﬁa%%ﬁ%eﬂf Rindomeedbhedih hub 24. In

t he above e portion on t roduc r needle 31

coul d be a ¢at terAeS%meg/ E% gl&@sepﬂenb% thew e‘B’e&FNH:ecﬂ nid bunp |
preferably, fe@h%@ IlPtYOﬁE%ﬂ (f)létﬁﬂﬁaﬁé‘ L&@Hcﬁh %ﬁnn&_&‘i‘oﬁrwme%éo@ﬂl’ﬂeﬁ houl d

pr ef erably e nuf act ur e pinchi ng or e needl at 2 points.
The axis oftypﬁei)fchibﬁﬂl’sasﬁﬁ%l lﬁr%ioaﬁaam é‘(lléiOMttﬂPne BERIER 2S- t he
i ntroducer needle 31. As shown in Fig. 14, the enlarged portion 38 on the
i ntroducer needle 31 also can take many_other foyng. For exa in the
‘enbodi ment sDUHBEMABR] HEePRES e Cé\ﬁ}lleéﬁ’ggh ipprenesty maerted infoeh L?roé*e

di amet er povés'sa” t§§ 1M€Pb@£be@%eﬂfé‘§ltdﬂﬁlch BYRhbE Mf%hﬁaﬂ@ﬁd{&l such as .

d bed . |
sgzglr:‘l gal :§3 (Sr‘?@(flﬁo]r%@’é@ lﬁef"%lilrb%pf’m e&ghggth(%ﬂ% amj 1@ 12portl on 38

has a medi alhRRs fth@@e%fzn pﬁﬁs@é'tcﬁ"tﬁ@ WitRaRivwAl bﬂmerinﬁbaacédngewresu de
di ameter of L%{ n portion of w}béﬁducer needl e 31, a tapered proxinal

portion ext® ﬁ&%th%r#éﬁﬁr& tion toward the proxi mal portion of
i ntroducer needl e 31 and a tapered di stal portion extending fromthe nedial

portlonto di st al tlono |nt od ce edl e 31.,,A t-hgugh

enl ar ged d 1ér SRWS| BnP SIes 1y Whiicly é@?ﬁﬁ 0@5m?fét Pi Cg}eg

confi gur at i @iroddtiey needl@B Ir Rasbeed moved mto and enclosed by the head
of the septum 29, at this time, the distal wall 53 of the spring clip 50
is still compressed by the introducer needle.

Fig.11 shows a phrase in which the distal wall 53 of the spring clip
50 springing out as there is no more interference from the introducer
needle 31, therefore, the distal wall 53 trap the needle tip from
moving back to the distal direction.

Fig.12 a further phrase, in which the introducer needle tip trapped by
the distal wall 53 of the spring clip 50 from slidably moving back to
the distal direction and the enlarged portion 38 on the introducer
needle 31 preventing the introducer needle 31 from slidably moving
to the proximal direction. The extended nose 46 at the distal end of
~ the needle shield 41 helps prevent leakage of blood from the needle
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Enl arged di aneter portion 38 should have a dianeter greater than the outer
di aneter of the shaft portion of introducer needle 31 but should be
generally smaller than the inner dianeter of the distal portion 44 of

| ongi tudi nal | y extendi ng passage. This ensures that introducer needl e 31
can be pulled in a proximal direction into safety device 40. In order to

pr ;av;ant dl nt ¢igd bﬁethenﬁaghbaé:l& ﬂdttcl‘rl B@ggmefm::)l @h uihlnlga:tlhcy intnodueee! y out of
saf ety device i on 0 o a X passage
shoul d be sHﬁFél(%r 3 é‘i’g‘g‘& nroxizal, dissrtes & Retied s PR or
KIDVGWEN of lchﬁih@ﬂk!ﬁ&he@ eﬁli cl3g SH]W{jsthgbn ﬁmlmphetremss% of the I
ternative i a eni.n r oxi ma
wal I 51 of Pﬁ@“g hﬁé i‘? ﬁgggﬁtﬁ% Fi ’bffﬁrzﬁ ﬁﬁléagegi) Iﬁé‘ﬁgqaf?édd{rghgmﬁf of the
mai n porti opatietémbnioddcer needle 31 but smaller than the dianeter of
enl arged dianeter portion 38. In this case, when the introducer needle 31

is nmoved proximally with respect to safety device 40, the enlarged di aneter
portion 38 Whlthe eub@az@e@mbpdumgt 5ﬂ1eOénl oxmml38/\ahlth51mtmamcant

eedl o 31 PSHfBes heoeuhiect P e AP %ﬁ‘iﬂ]ﬁe%eﬁ%?{h%h&@ GBe e

pr oxi Imal tﬂ;ﬂ@@%ﬁf;g;eadnbuggjgﬁg preferpbiye follreedbythe ﬂashbaqkanomhrt?&elral ﬁggdl .
5T and car ndis SHBHY E‘L#sfeﬁaﬁlf b, @?hhﬁ&ht%%p” Bhlcfige

i nt ][ gggcglrj r :@ﬁaﬂiggn m@ t?f;omatdlbeaﬁ dcpomts.ulhheamisadf jzhavihgaljfégtrsnrnnéu:g Z k|3 2 o
(S:;'[ het er 21%5?5S rb‘dﬁ ﬁ%ﬁtg%%%g%{rh;éoﬁﬁrq ess %%aﬁmaggut 35 degrees, into
tlhlen;slé: gns? terr}atrspg;p I0I| st al ﬁl p 32 enters thg tar g.e_t bl ood vesse;CkThe
ghanber of ?ése%]?%‘%}}dﬁa%g %‘?’b%%séérﬁége?hgﬁg?%gg ‘?*?gg‘iﬁb‘%tgﬁa rou@%m?he
f:caism)?gléugaﬂchalse afant htakentmtwilg(ceotheéecﬁom1 Fart eeixa@@PlfQ,rrkﬂné 2] atCﬁrerent
gl i nician agbﬁtﬂfg@%é?adetggﬁb‘éq}%?éﬁ% e%%f%%?yb?ﬁlgﬁgqoin% uceggneedl e 31
into positi diameterheotticand Sverbsch canrtaﬁ@ﬂhm farmeehailuap, on ﬁtfﬂ‘%ﬁ!ﬂ@er needl e
Se ey o, P Aot bRATAN b8 PSS 38 FRE AiSIBRALOP WA o

conpl etely vance osr'tion In vesse ter. proper
pl acenent ~ ofis cspenﬁicallsemmrpaxrmedvharemhbydﬁf@fﬁ@panEmlazgééi digmelgsr from

over di st al PoNICR S BpRa EMA DI M ahy Ul ReRs R e o & L n
the outside dlameter of the mam portion of introducer neegle gi

tapered proximal portion extending from the medial portion toward

the proximal portion of introducer needle 31 and a tapered distal

portion extending from the medial portion toward the distal portion

of introducer needle 31. Although enlarged diameter portion 38 is

disclosed as having a symmetrical configuration, this is not required.

Enlarged diameter portion 38 should have a diameter greater than
the outer diameter of the shaft portion of introducer needle 31 but
should be generally smaller than the inner diameter of the distal
portion 44 of longitudinally extending passage. This ensures that
introducer needle 31 can be pulled in a proximal direction into safety
device 40. In order to prevent introducer needle 31 from being
pulled proximally completely out of safety device 40, proximal
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and applying sufficient pressure on the skin, the clinician thereby
substantially occludes bl ood flow through catheter 21, or if the septum 29
is provided in the catheter assenbly 20, the blood flow could be occl uded
by the septum 29. The clinician then withdraws introducer needle 31
conpletely fromcatheter 21 by noving needle hub 34 proximally. This
novenment cquationt A2 of magltmdfilxawucﬁtemd@@umssagft 0 &h@\k&dd?%)%l%ﬂqu into
saf ety devi 4 Y 4 ng2@l i D19 ~RRVE (E,g\aﬁ iglgh acts as
a catch an&ﬁgﬂeg%lgggge&e(rﬁﬁﬁlu%gg H%eygggls%gatcgebqgh% ﬁfeﬁed e}‘% I el gﬂﬂfcfto remain
engaged wi tihtroduicer aeedleb3 bahxughhproximal portioRed3-ni tial proxi mal novenent
of introducer needle 31. Continued proxinmally directed force applied to
needl e hub 34 causes inverted V bend to becone di.sengaged _fro he recess
of cat het erAhamativelycanshpreferablyal thei dimnetes pbcepEUNEnS3aPbttpcdevi ce 40

L SIS LED 3 IR S, D B, St

i ntroducer hee and ave heen’renpbved. from cat het er

hub 24, t haliemietecofthermainuntion efchtroducgr degdla J&bptgmalier thanpry or a

deadend : 2'aﬁ§§ ?ﬁyﬁ ; t t.

I ﬁ?r ggugcrar ctﬂge(g?g@él‘pgg%hrl\%lde&ls [ eeg 1 ?rg%gtggl mﬁ%%gigg’p{gggg t(q:))ﬁfenaccor-di ng

to the faciinttoduseringssial 3 prist orewed rﬁrgxmgﬁyewsﬁb\xgsmfé tnrsef§tydevi ce of

th d [ : ' [ : [ i th
Fing. ol (e0ags 475 the Sl ARBREL: bOHER D8 Il MeaRSs SPrRie SRS, on

spring clip used in" . he secqnd % fd ment” . Here, only

the di ffer cofctheoprowiamal walk 5i s busmptserosiamab eatioreh? olstheedesdiged. The

di fference ' Aol teliyhe spring

clip 50 of ?ﬁ%&??s?ﬂgsn%%%%ﬁ?g?éagfﬁ g%mieﬁ{]%ﬂftav\o aé%so%r% e flyrst spring
clip 50a amemonedEoonmesgls plaiedd Al wothei proppaal dBSRHBrbodi nent. The first
spring clip 50a includes the mddle wall 54 and the distal wall 53, and the
bend 55 between them The second SB” ng clip {0b 'ér&(PﬂC\lfJG;%es thel proxi mal wal |
51 defi ni ngr lesdepdei pas eatbeterns 1 aHior Be PRHERT Frabl Ivesiel f&fudes the U

shaped cat C&lilﬁaatrpf,ﬂ%ﬁ%ggailgllgh suidiSally afigRBdntrbdutBensedienll ardodi ment
| | |

the first spring c ) d i,n the need] e shigld 41 by bonding the
free end ofathetrlawith he farget hleed yessels ggﬁohﬁY%goggﬁféﬁoé‘ﬂcqrhe needl e
shield 41, ROIERG SREORFLE Habfith ShbRaAARLYy Svidy Rsini thet ddnnesfice shiel d 41
by engagi ng_ the U"shaped cat .Wth the indent,l atch é%‘sp%fw ed in the

needl e shi gqhérmg venipunreiarey dibg clipician dasits grraduest pe e second

enbodi ment ?t@@t&%‘ gt hehaHBhRang]d)praferabhieleswithin aboak 85 dégreds,anet er of
whi ch shoul | i

e lafger than the shaft .pqrtion of, the i oducer needl e 31,
and smal | ering@he skin &qthagehanpy Jtqu}rp}ggZantprﬁe{h%{]qrgQQ%@DCﬁggﬁe- 31.. It
shoul SI be nPhléch{iﬂiE:‘iar% hftﬁehit éf_e?ﬂt)l@h o](chi‘sehkﬁ aplblcﬁt%d cflaghtefckt Imr.e ulireeselnéI
i nvention cQu ot her r ex e the ;spri;n cou
~include a ﬁ$lﬂ?ﬁﬂie§&mgﬁéo pGe gspbp"p‘{ 8rl‘)§’i§ngr‘{eﬁet?’ﬁo@|%f)|doﬁa%?ﬁ e inverted

V shape bengyroagH theifthshbhtk iRjteh GoubLitecintnghged needte albal | bearing
provi ded on the catheter hub. The spring clip 50 of the invention

underlying two functions. One function is to protect the user from
contacti ng Aleridirfhekiee’ phretient! ofintfdduarhesedleddt and dasheter @lovi de a

catch such as.inverte hape end,.or .t he ,ball hol ith the
cat heter hulfl the target ﬁ@%fi"ﬁ%‘ﬂﬂﬁ?q 8“91%%1?@(1%'388‘?%?3@1,&% E\?\Sﬁ?@lweed t wo
separate cl iu@i%ll@rnﬂohlguﬁltﬂﬁiﬁde@ nidwlle dt intdl pdritigh inhehepblehvesselent i on is
described in conjunction with the akove enbg@éngrits it hgﬁélqia not ed

a i t0

that the enBbdPHeMs ERBIIWT ot IHEOGHHET S5k r 57 ic he present
i nvention, ahithdrignpehsen cakidtbed2i n belffierear ¢athetdrd Xakis swrapledeliyf i cati ons

to the enbodinents, within.the.s of ;th o] l.ai e scope
of the pres@hYanGsinty msi%omiﬁ%&f’%‘} vpﬁ%eqagg@ggggﬁgﬁgﬁ&em of°
catheter 21 is achieved, the clinician places a finger from her other

hand on the patient's skin over the blood vessel approximately over
distal end of catheter 21. By placing her finger on the patient's skin
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Claims 1. Safety device (40) for catheter and introducer needl e assenbly
(10), said catheter and introducer needle assenbly (10) conprising:. a
catheter assembly (20) including: a catheter (21) that has a proxinal end,
a distal end, and a catheter hub (24) affixed to the proxi mal end of
catheter (21); an introducer needle assenbly (30) including: an introducer

Bg(ra?: gn( ?%é?ﬁ%\e/%ryv\%gm @rﬁﬁciﬁmt%!es%mf@ ?gZﬁhe ak'![nrﬁ d)kﬂenalinhnilzliha thatkbgn enl ar ged
shar i ip a

needl e hub pabstagia Xe@CQIHQ?ﬁBDISPaxﬁ%Y tgﬁﬂilgéﬁagh@rgﬁgmde in&etﬁg)a

ﬁlalagﬁgl gsgce)@énbml h@‘gZOQJ% g@_@ﬂiddﬁl?irf&lﬁg&iaﬁlietasaes&Ihbl)l( 2(3)), thadblood flowwr oducer
X I d,sa v | '

(4D) whioh garlhbe scqBRa DaifeisehBlR aathg YROCHL YT WP ERdR g e

g)rgteg In ggné Ggirétr@a@uééi‘%ét 2 edlBESt 1?, poh}mewh‘tfﬁfré@ﬂaaﬂlbtdreﬂl by né*mfihgnmeﬂlﬂii nal l'y
rou el ongat e .

bl 0GKi ng t hBUBnP4r BERKIBERLY-o T3 o tndtl Pririsa e T eaf BhPRErCS, 4

| ongi Ei Ufll nahbydRx8end Avapsagenally dmmgafdty deviceddteHaveeddre tii81) to

ol o (50 DaPHgE byt BuNE h bPRS StERach bt i de Sl P 1

gﬁt heéI er hupededdcause theamecﬁarshierhd gdi tb atmatnsengageds witlngathdtpr (50) is

aped so a 0, be, co t ' :
i nt Poducer ﬁ@bd?% %fﬂf%:aiaégﬁf %ﬁqlﬁgi gg{’%ﬁﬂéﬁ% 2% n%ﬁg/%leg;&e&iﬁfg% o rel ease

and trap thegesdiy B1diGontintied HeXimmilye diteoted fores wppliede telineedle hdr anal

fromthe cathetegr assenbl . t C r t d
i ntroducer h@gdsé Sa4¥mpi V%r%g‘:} XCE’SP%PS S g‘i{%i(ﬁﬂsgﬁg%%éedr)eflrﬁﬁlsg}ﬁ%e;t aIneast
3 pl‘lt n? cl : Ioré(gegs)s afoa:ath hesirrgita 2dr andavshargadistal 2ip 3 2aisniogatasl wmpafets4), and a
istal wa e pEOoXI 5 [ : of the
m ddl e wal | d%:gn%ez 4@@@?@?3@%\%%%@%} é%ggégg%%‘ﬁzgg’féleﬁd‘%%g?ﬂgﬁoﬁ r end of
sald gl i dd: leS@aIAﬂ(eB@ntr@ckjmtrf nesdlec &lclandeisafety Bewicepddvihaze beemeen t he
m e wa 5 ' 3);bas n‘?é}.?ﬁ%ﬁi ' cat het
hub (24), s élﬁi@yleg@?%?ﬁ*@é@“@#’n@a@%@f%at east a{)t‘gFlt;ﬂhO;l'ﬁt e spri ﬁ[:;
clip (50). delivery device, a PRN or a deadender cap to catheter hub 24 and
commence the planned treatment. Introducer needle 31 and needle
shield 41 may then be disposed of according to the facility's disposal

protocol.

Fig. 15a-e shows the safety device of the second embodiment of the
present invention, and Fig. 16a-h shows the spring clip used in the
safety device of the second embodiment. Here, only the difference
between the first and second embodiment is described. The
difference between the first and the second embodiments is that the
spring clip 50 of the first embodiment is divided into two parts: the
first spring clip 50a and the second spring clip 50b in the second
embodiment. The first spring clip 50a includes the middle wall 54
and the distal wall 53, and the bend 55 between them. The second
spring clip 50b includes the proximal wall 51 defining the opening
52 therein, and the proximal wall 51 includes the U shaped catch 57
formed by folding its free end. In the second embodiment, the first
spring clip 50a is fitted in the needle shield 41 by bonding the free
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3. Safety device (40) for catheter and introducer needl e assenbly (10)
according to claim2,wherein the distal wall (53) has a portion on its free
end, the width of which portion is smaller than the other portion of the
distal wall, and said width reduced portion acting as said at |east part of
the spring clip (50). 4. Safety device (40) for catheter and introducer
needl e asseunil of (HtOmiddbowdilhf4 tomtolaatonresparatingmportionl v Sthepeeedleat ur e

bei ng forned. e frge e 0 ] Xk gk ;- , i d
feature beisﬁbeqas%g EPB{ ﬁ}ﬁaﬁ&gﬁ‘i#ﬁﬁ%%@ %qgg‘s m{e 1215%1)&%%21158' ﬁtﬁeﬁgépe&
Saf et é devidde b@4@)1fgttgingathbeUeshapeld i catclh it ewithetit éndesteddsch 470)
according to on . _Chal 4 red Nt - O Xl l..(:51).:define an
openi ng (S‘Broﬂ"ff%ﬁéﬂ \lﬂ%i gﬁeﬁ?es%l%ﬁﬁo@dcérlﬁgrel%?ée(lﬁg?wgg&ﬁ d}%rellg , the
Egg)er ?i ag@ﬂig:r 50 ofethepsecogd (GRpbodimsntlalsy aovdd béeepldcadgey portion
of the intro er T f Vi r and
i nt roducer ‘%%Sglcﬁre‘ggfgls%r#@ﬁg’di(h%oshag%%%?éﬁ%h 0 %@@J@?gélléﬁg%%géﬂ\?\hgr ein the
oplenl ngd( 53ha_fta;)o?n§oﬁi of otheedntrioducer theedié r 2linfandesomltey dwarchehe
enl arged portion - QN LNt I 7. Safety device (40) for
cat heter afd ?’Wﬁcﬁ]@@' %g&g]tggéé@—g#%ﬁ%r El%(;jle?cldbrdi ng t)c/) one of f:l ai) s
%-6, Wnere: n the enlarged portion (38) could be one of crinped bunp or 3D
unp or ro I 0 ' - ne ty device
(40) for ceﬁ ﬁﬂ?@@ﬁ%@?@%@@rﬁ%%&%ﬁ%%@@%ﬁ@‘“@l@@ ggé%?@fng I];%oycl aim 2,
wher ei n a riavestoprowilde thlon thaeothar Heras fioh ekamplestied speing lpng engaged
with said ree88Snclude a ball hole on the spring clip to take the position of the
inverted V shape bend, and said ball hole could be engaged with a
ball bearing provided on the catheter hub.

The spring clip 50 of the invention underlying two functions. One
function is to protect the user from contacting the introducer needle
tip. The other function is to provide a catch such as inverted V
shaped bend or the ball hole to engage with the catheter hub 24. If
the clip functions were separated, it would need two separate clips
and thus double the cost.

Although the present invention is described in conjunction with the
above embodiments, it should be noted that the embodiments should
not be understood as restriction to the present invention, and the
person skilled in the art could make some modifications to the
embodiments within the scope of the appended claims, and the scope
of the present invention is measured by the appended claims.
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9. Safety device (40) for catheter and introducer needl e assenbly (10)
according to one of clains 1, wherein the first catch being a ball hole on
top of the spring clip, said ball hole engaged with a ball bearing provided
in the catheter hub. 10. Safety device (40) for catheter and introducer
needl e assenbly (10) according to one of clains 1-9, wherein there are one
or nore rai (Jad®) provided on the circunference of the needle shield. 11.
A catheter and introducer needl e assenbly (10), conprising: a catheter
assenbly (20) including: a catheter (21) that has a proximl end, a distal
end, and a tatSuftey devicd 74)) dof i cathieter ardk ipirodioert needlonssemhlst er (21)

Pavi ng a shal Qb e SeBRREF Rl it G, ddg as8iinbly (POVEBIAIRIRLE [ 7o)
(ggg gfe]E \iN)E(gg ::hﬂlesgaratscs)d?ﬂ:ﬂyl ((320)'3 iam_h.édihgf: pa osatizeterefd]) athat ahaeedll e hub
((:onnect ed bBWé_gtht ﬁﬁdtét ﬁg#%lr @ggs é?il‘lgl ??‘%ﬁﬁ%t%ém Kg4§ ﬁ%}%igggggf%%edl e
SZ?ieTe)!sya( ?gzoxmlsﬁﬂétqf detlieter (20); amdhtrodngen needbs @sztmbhd (@@1) whi ch
at | east on@@&bﬂ% @‘ iﬁéﬁ?g&?h&%@%ﬁﬂa?ﬁaﬁ%%% iﬁians'lg%1 G%Stgg_?}:j?%g( °0
gﬁls:‘?g:dt B(r)?n?jmm?ieemd, .tael }aﬁar%e@p(e)mwna(ﬁﬁgé?eig‘f@nrfblﬁrél%@ﬁabpki Ing t he
ext endi ng pgli)sggg g‘@ d:\gfl\njor_}%&t%%ea{l&rit %‘gguéeﬁgﬁggd]{éﬁ(?ﬁftgggéé‘?ggidttwl natty
| g (r)l)gl L g::nn Saprg)o\(/l_mabug_h 00 qsaﬁet:tgrd@mfe (49) slidably eennecied bstweentheg clip
hub (24) aPaiehEr st Sy, L5l agRERR ik RRlucel reBARCAARALY ()" ' Shaped so
as to be conpressed by the introducer needle before the introducer needle
wi t hdraval Gromst g, CAIEE §40FI5ERMINg a needle shield (41) which defines

a longitudinally extending passage with an elongate opening (60),

at least one spring clip (50) fitted in the longitudinally extending

passage through the elongate opening (60) and a stop means for

blocking the enlarged portion (38) of the introducer needle (31), said

longitudinally extending passage allowing the introducer needle

(31) to extend longitudinally through needle shield (41), said at least

one spring clip (50) being provided with first catch (55) to be

engaged with the catheter hub (24), at least part of said at least one

spring clip (50) is shaped so as to be compressed by the introducer

needle before the introducer needle withdrawal from the catheter

assembly (20) and to release and trap the sharp distal tip (32) after

the introducer needle withdrawal from the catheter assembly (20) .

2. Safety device (40) for catheter and introducer needle assembly (10)
according to claim 1, wherein said at least spring clip (50)
comprising a proximal wall (51), a middle wall (54), and a distal
wall (53), the proximal wall (51)being connected to one end of the
middle wall (54), the distal wall (53) being connected to the other
end of said middle wall (54), said first catch being a bend provided
between the middle wall (54) and the distal wall (53) to be engaged
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(20) and to release and trap the sharp distal tip (32) after the introducer
needl e withdrawal fromthe catheter assenbly (20) . 12. A catheter and

i ntroducer needl e assenbly (10) according to claim1l1l, wherein said at

| east spring clip (50) conprising a proximal wall (51), a mddle wall (54),
and a distal wall (53), the proximal wall (51) being connected to one end

of the ni ddivithvihelcatbeler hube(2#)s sald distal waB)(SBeiastingmmeaided leastt he ot her

end of said_m ddl J( id first catch being a bend provided
bet ween th&#&gltﬁeﬁhpg(‘g% 0 the distal wall (53) to be engaged with
the catheter hub (24), said distal wall (53) acting as said at |east part
of said at |east one spring clip (50). 13. A catheter and introducer

needl e assenbly (10) according to claim 12, wherein the distal wall (53) has
a portion dh Safety dewicen@tO)tfor osthieter ehdvhirodupgor needle assemilydd 0) han t he
ot her portion . th | : | ' t acting as
said at | ea?sctcogémg g‘} glsazﬁgba‘%oﬁ%éeélsl? ng@@égﬁ%%p@):% g .Iﬁ%%lfﬁ)_,gtscat het er
and i nt rodutee ende the vddteoflwhichoporiimanisssmallenthariha otherpastionn, an U

shaped f eat b e f f p Lo |l ,4(51), said
0 reatur e i i Qg bR En®3aid RuidifFeANPed pdribRat BT Miad 01+ 157 A
cat het er arldastpardaddhe speied elip{86jbl y (10) according to one of clains
12-14, wherein the proxinmal wall (51) define an opening (52) through which
t he introducer needl e shaft could pass, the inner dianmeter of the opening

(52) is smed)Safethdevide(4h torgatheter andrintredyicer nepdle agsesthlydd Oneed! e.
16. A cat heter ' I ' f
ol ai s 15, Ay (G LRIRREY, Sp20GIHRN (e PRI Fatthod oRne ©
ci rcunf er erthe froe catdcof the prokimgbavalb (i hreaiddy shapedelaatiteobeing
used to snap on an indent (47) on the needle shield.

5. Safety device (40) for catheter and introducer needle assembly (10)

| according to one of claims 2-4, wherein the proximal wall (51)
define an opening (52) through which the introducer needle shaft
could pass, the inner diameter of the opening (52) is smaller than the
enlarged portion (38) of the introducer needle.

6. Safety device (40) for catheter and introducer needle assembly (10)
according to one of claims 5, wherein the opening (52) has a
reinforced lip on the circumference to catch the enlarged portion (38)
on the introducer needle.

7. Safety device (40) for catheter and introducer needle assembly (10)
according to one of claims 1-6, wherein the enlarged portion (38)

could be one of crimped bump or 3D bump or rolled bump or ferrule

on the introducer needle.

8. Safety device (40) for catheter and introducer needle assembly (10)

according to claim 2, wherein a recess provided on the catheter hub
(24), said bend being engaged with said recess.
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needle. 17. A catheter and introducer needle assenbly (10) according to
one of claims 11-16, wherein the enlarged portion (38) could be one of
crinped bunp or 3D bunp or rolled bunp or ferrule on the introducer needle.
18. A catheter and introducer needl e assenbly (10) according to one of
claims 12, wherein a recess provided on the catheter hub (24), said V bend
bei ng engaged with said recess. 19. A catheter and introducer needl e

nbl 1 [
S bal T hol eobsafedy dvice LHQbFer bl afi ol Ristal LRl Tt 2 pai I
gggglrﬂglg DE igeétg‘géﬂé t(lt) Metqgﬁ déi%fémgflhubherem thé\fieat betthrbedng ai tralt hdleer needl e
nor e raiyl s 95&}%9@&! 13U ‘f i ??r@c%i gggGgV\f{iq ﬁh@eb?@ lg%z%rg}egjone o

provided in the catheter hub.

10. Safety device (40) for catheter and introducer needle assembly
(10) according to one of claims 1-9, wherein there are one or more
rails (49) provided on the circumference of the needle shield.

11. A catheter and introducer needle assembly (10), comprising:

a catheter assembly (20) including: a catheter (21) that has a
proximal end, a distal end, and a catheter hub (24) affixed to the
proximal end of catheter (21);

an introducer needle assembly (30) including: an introducer needle
(31) having a sharp distal tip (32}, a proximal end, and an enlarged
portion (38) between the sharp distal tip and the proximal end, and a
needle hub (34) affixed to the proximal end; said safety device (40)
slidably connected between the catheter assembly (20) and the
introducer needle assembly (30);

an safety device (40) including a needle shield (41) which defines a
longitudinally extending passage with an elongate opening (60) , at
least one spring clip (50) fitted in the longitudinally extending
passage through the elongate opening (60) and a stop means for
blocking the enlarged portion (38) of the introducer needle (31), said
longitudinally extending passage allowing the introducer needle (31)
to extend longitudinally through needle shield (41), said at least one
spring clip (50) being provided with first catch (55) to be engaged
with the catheter hub (24), at least part of said at least one spring clip
(50) is shaped so as to be compressed by the introducer needle
before the introducer needle withdrawal from the catheter assembly
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(20) and to release and trap the sharp distal tip (32) after the
introducer needle withdrawal from the catheter assembly (20) .

12. A catheter and introducer needle assembly (10) according to
claim 11, wherein said at least spring clip (50) comprising a
proximal wall (51), a middle wall (54), and a distal wall (53), the
proximal wall (51) being connected to one end of the middle wall
(54), the distal wall (53) being connected to the other end of said
middle wall (54), said first catch being a bend provided between the
middle wall (54) and the distal wall (53) to be engaged with the
catheter hub (24), said distal wall (53) acting as said at least part of
said at least one spring clip (50).

13. A catheter and introducer needle assembly (10) according to
claim 12,wherein the distal wall (53) has a portion on its free end,
the width of which portion is smaller than the other portion of the
distal wall, and said width reduced portion acting as said at least part
of said at least one spring clip (50).

14. A catheter and introducer needle assembly (10) according to
claim 12, wherein, an U shaped feature being formed on the free end
of the proximal wall (51), said U feature being used to snap on an
indent (47) on the needle shield.

15. A catheter and introducer needle assembly (10) according to one
of claims 12-14, wherein the proximal wall (51) define an opening
(52) through which the introducer needle shaft could pass, the inner
diameter of the opening (52) is smaller than the enlarged portion (38)
of the introducer needle.

16. A catheter and introducer needle assembly (10) according to one

~ of claims 15, wherein the opening (52) has a reinforced lip on the
circumference to catch the enlarged portion (38) on the introducer
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needle.

17. A catheter and introducer needle assembly (10) according to one
of claims 11-16, wherein the enlarged portion (38) could be one of
crimped bump or 3D bump or rolled bump or ferrule on the
introducer needle.

18. A catheter and introducer needle assembly (10) according to one
of claims 12, wherein a recess provided on the catheter hub (24),
said V bend being engaged with said recess.

19. A catheter and introducer needle assembly (10) according to one
of claims 11, wherein the first catch being a ball hole on top of the
spring clip, said ball hole engaged with a ball bearing provided in
the catheter hub.

20. A catheter and introducer needle assembly (10} according to one

of claims 11-19, wherein there are one or more rails (49) provided
on the circumference of the needle shield.
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