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 contanination of
clinicians with a patient' blood and a recognition that "bl ood contani nat ed
sharps" nust be inmediately disposed. This concern has arisen because of
the advent of currently incurable and fatal diseases, such as Acqui red

| munosuppr essj ve Defici ency dronme ("AlDS"), ich gap be.transnmitted by
t he exchangerdy nsepg Pllaﬁi’/%n'f% CaHSP Q&il‘gg‘%gpggnveﬁﬁéiaﬂﬁt‘ﬁg}mﬁ rson.

Thus, ~ cont %ﬂﬂr{? NhbheheBO Y fihdHIbECIOLT B0l iRShE Mkedleathdoer s Aashhask be

avoi ded. As noted above, if _an intro u%gé n e]cail e he%llz bﬁfln ﬁsgﬂ?&t pl ace a
cat heter i rchamboyelasatd 4% thepproyimal; p%tfet. f, 1999¢C-i N ottt Keedl e is a
vehicl e forgthe,drhanspicaRy TBnabd gaei 62 axencdllt huby M ledrhaivdlanicar e awar e
of the need to proper handl e "PI od con ggln%nat d shar ps" nf o(ritunat ely
in certain intredueer éﬁ@ﬁﬁﬁo‘?ﬂlﬁﬂt@? A Bas JUHEY Qi PRAIPENOTHEd s 5
resul t of izﬂéﬁ%%fﬁi&t‘a_ﬂ BFticiEHe6df sogrellife BlobdkBashbhtk 2al botobrEnated |
I ntroducer needle S'[IPI occur. contam gat ed sggergﬂsf'i' varj ous safety

devi ces havig the@Rnaky sPage act SR ARBOMICET I5E g&%b@?&“‘iﬁ& udi ng a

spring cli ppbQlarRit RCirhikpatdift diSATlcadiav@isticent. "Ontd/ peapdiailacanetn not have
a shield encl osi_ng th%ﬁs ring cli [) Al t houglh Ehﬁ S‘ﬁ{)I n lgtlflg coul d protect
the user frigeoaénnad: e inmeianapplies prossureitothe plp YeSgP RBICSHE user from
contacting d&\ﬁ% bﬁ’fﬁé@a}gi@h@@@l}gfrpwd 8B didial npgﬁltﬁe iﬂtﬁodtﬁ:@p@ﬁéﬁﬂaﬁd\r/}\genkt her e
are sone periphery orificges found on the, needl e uch,as e shbac
not ch. TherléEseicter, ﬁWg@thB’Eeé?‘éred?C%éggggf Qf@@ﬂ?ﬁ ﬁ"&%‘f@hﬁ"& unsaf e
to tlhe Fseriptﬁaﬁgéi%léﬁ @@%msm &f Blpbldlew dantafmbemchmmmqug}mm uﬂi ng a
metal clip for protecting the user. agai nst.needl e sticks once the cat het er
is insert eoaisﬁpgmé- &I%Goﬁl%@é@elm a%’ﬁep'en’c &t IW’@@E?’ ele‘fl‘émgeﬁ%ved from
the cat het egathéier $ Pladel ablieatthichvé aoBuidf déIRR2E FR8ce, tthERdMALhat dsadi nt r oducer
assenbly inclpydes a pluralt ar cuat rojectigns e j fromthe
flange 48, 11038 Qr Gaﬁaéhﬂgﬁj %9 ﬁ’r?smgré’ﬁf‘lﬁ ne (@%é%t%ﬁg}dégggd%%% retaining
a cat heter gdapitRéteR2it iOng “Gisbdicontieninated stiarpbdand3 e fienpmoperiyose
portion 38311;1}%?(gxtendi ng wWthin the catheter adapter. The ends of the

S

proj ection de inwardly projecting lips 54 for rel easabl y retaining
the flange 56 of the catheter adapter. Arcuate projections 50 and |ips 54

shoul d be dgsigned to engage fl.ange 56, s t gt . | a_push the tip
cover away 1} Brkcp é’e?‘ﬁ?egli?ggﬁlﬁ %ﬁ%@ﬁg Cgp&{}gbmk%bﬂl hcg)%l?érﬁfqaglgp o&fermve
cat het er adglpiiefans2 vitlomar egtieneac|ilobd. addwew erecoghitictbothat e ffhlapsnent
relati onshi ps are no eliable it d T i :
t ol er ances. g‘ﬂga@fﬁaﬁ?& tshérlﬁ"i s%égggwg‘g%& \?\ge&égww%abg?ﬁ%tcgﬁ%algi&er and t he
needl e tip gGuar becametoptirdiadvalil ef anctentiylidotabbe andvtalodisersest he needl e
tipis safely.protected., This erratic. EOL eft in an
envi r onment S5 2S r%?ﬂﬂll}eélsir‘&%ﬁﬂﬂét’:@lgrgﬁﬁgggéﬁ g%{:figé@gr%grgé g;ﬁé@’) it is
still needeghich tarpbewansitahbetle ceatiange fodbody diuible feam apdnfastedoducer
needie asserbl¥n 18 Mduld SSHE TRud MouBRP\AuTEL boRs hulbsiicpaemes.

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 infroducer 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

DI LI AL Sy R N0 ko1

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 proximl end, and an enl arged portion between

the sharp dSurhaiary jof thenthvenéogr oxi mal end, and a needle hub affixed to the
proxi mal end; said safety device slidably connected between the cat heter
assenbly and the introducer needl e assenbly;

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

catheter and introducer needle assembly which could not only protect the
user from contacting the needle tip but also 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 l ongi tudi nal l'y
extendi ng passage with an el ongate opening, a spring clip fitted in the

I ongi tudinal Iy extendi ng passage through the el ongate opening and a stop
means for blocking the enlarged portion of the introducer needle, said

| ongi tudinal |y extending passage allowi ng the introducer needl e to extend
| ongi t udi najfHeyirthsdie reedilt evistidraidil frouie terdatbeteriassembly ded with first
catch to be engaged with the catheter hub and second catch catchi ng the
needl e shield, at least part of the spring clip is shaped so as to be
conpressed Thethesémt imeduntin aBedhevidésraatiheter andodetuceeadkedlan t hdr awal
fromthe catheter. assenblLy and to rel ease and trap the sharp distal tip
after the iﬂ%ﬁe@aelﬁr]é’efx’ﬂ@ "8&pi t hdrawal fromthe catheter assembly . Brief
Description of the Drawi ngs The present invention will be described with

reference to the acconpanying dfaw ngs i L. C L 3 odi nent s
of the i nveR{PHFIEF @Sﬁnelpmﬁéf r gpg[}l.d%‘gl %Cfﬁg%{gt\s h[p hgﬁgg%‘gl_g)?%&%g? ﬁgt er and
introducer pedudtd esdembllyavédthetdrehubf eaffixkal itoethef proximalessdt of nvent i on
encl osed w thih%.F Fig 2 shows the introduce needle tip enclosed by safety

devi ce of tF&MS{Psent invention after the withdrawal of the introduce
needle. FIG 3a-d show the safety device conprising the spri ng clip, fitted

into the plastic needle shigld fr e and cli ' | y the U
feature of fhe BFPEUGHq ‘}er?éﬁﬂoﬁésegﬁ}’ hemg;ﬁlpdplﬂgéi %llél gﬁgd%&?ﬁ Iﬁ%gleﬁol e on
the needl e bhveiga sharphdistalFtip, 3aprexinegl enépwand amendafgedypagionte, Fig 3b
is front vigw of t saf et vi- L.ce, i ' SREeGt ' f the
Saf ety devi PEVasth O S4EP ¥1§3§Y§1%d%n€ft@%ﬁ%?*?ﬁ§1_Qﬁﬁé,??&oﬂefv‘?%%l?%w
: - affixed to the proximal end; said safety device slidably 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, 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 needl e shield of the
present i nvi&iG iloshowsnthehcahpkitg catheter andomtmskicet needie agsanbhwitheed| e

shield, Fig,5b j si de_ /i of I I :Fig 5¢c is a bottom view
of the needhs S@tﬁ%%ﬁﬁf”cﬁiogﬁég\ﬁr%segip‘f"&nﬁggieg’\?vﬁ%&{‘ﬂ'éh‘ﬁéed| e shield, and Fig
Sﬁ S aht op vijew 01;] the needle shield. Fig 6 is an enlarged vi ew whi ch
shows the edLe,shi e r [ i Eﬁgqj - eedle ti
at the di sﬁgllg grﬁﬁ’.owth% gﬂg%omg ﬁ%}ecﬁ%é d?@aégi&!a:gg %m sg%‘.r"%g%cff?% There P
are one or presentriavéiqrositen theewdithdramad of thecimtfoduee needlsf t he shiel d body

to allow easy slidability due to mininmal contact points. FIG 8 shows a

section view of the safety device of the present invention encl osed by the
i ntroducer Feedhal shiw dineisafety detibetcempmising thelsgrimegstipaditiednintmilie ed

section vi of . i : i
wni ch i he Sapats A& St Tl e IRl PRENSIPACERY ALY rarariBl Y, | 0
cat heter huhe cipdandé¢hd/ hodnadnahetdip spinciding [with ¢heyhgls onrbe meedles on t he

cat het er hy 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 Sc 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.
FI'G 11 shows a stage during the withdrawal of the introducer needle, in
which the introducer needle tip has noved past the distal wall of the

spring clip d.the distal [l of .the.spri lip s | e t he

i ntroducer ﬁZ@d?eq ans ¢ F%ﬂﬁn\t‘l\ﬁsdisﬁ??%l)’&%& @e@%}%é’fﬁpﬁ lf‘b%%ﬁﬁ%vﬁ%ég&? oward the

|O:I: sét zillz dlh r eghd oghthéod gtsf@nMypﬁindwﬁidrlli thee nafege davivee iecasbsodl Wwathet er hub.
shows a st age ring t Wi t hdr | of i e, in

whi ch the VIHERT Sertiadr BT At cabeRs hukt pafl 2 NIBERRHE B SEASL Lh o) o

I's separ at edlipepgnpdetheatbessen thelvathnadert lngb.bunp feature on the introducer

needl e preventing the introducer needle fromnmoving toward the pr oxi mal

direction, the extended nose at the proxinmal end of the needl e shield
prevent | eakag@el ®shdweadsthgoauting thetwitkdrasn] oédbié éntmodwuder meedel 31 shows t he

| Tiosece TGS GO RALEL B8 AL 0P 6T B BN . oo
bzbn'gd}‘ ror{e In;)vxgﬁbﬂtamehh?etgetdtiktal Fvadl bﬁahe_spﬁng/_splimés_ stil‘le:tqmpiev:tadeby)fthc he second
e, e, A R PR GRRn A b B B et 2 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 needle configuration of the 3D bump
followed by the notch.

Fig 15a-e 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, FFig 15c is a bottom view of the



saf ety device, Fig 15d is a perspective view of the safety device, and Fi g
15e is a side view of the safety device. Fig 16a-h shows the spring clip
used in the safety device of the second enbodinent, in which Fi g 16a is a
left side view of the second spring clip, _Fig 16b is a front view of the
iffgnd;grﬁgﬂplﬁ' P, Flg}ggll%c(:id;lles a pe;dsp%c;;il ve f\‘;éheg:wsaoff :I;e‘secoggIf spring
: ( tiydevidd, _ apenspedtiteneiesec eiyndevaed, gndriig 16e is a
perspectiv iew of tE}ee ]::)I rist St@é:' @&p?%l p, Fig 16f is a left si dlg vi ew of
the first spi Iﬁj'%fl?ﬁ, Vi 5 }i%ﬁal int view of the first spring clip,
aEzg g! g 16h |1§ ahrl ght side view of the first spring clip. Preferred
bodi nent s...0 e knvention As r.ei term. | - qand
"di stal " rgﬁlgr %éatﬁ Siiol‘?"ogcﬁﬁ %I%%ﬁﬁglsggtlﬁe grstage‘r:‘]iﬁ | nﬁ reo%?ie%r g%éeog l e
asze g‘ol %/hvw drhbodisman| infjwhidheFigwI&aJiSLa:bﬁ sidedlaw hiithe3second spriogelipn Fig. 1
an , the catheter and intro r . ﬁgrtﬂ- | th g : devi ce
of the inv ' 153 ?‘88&" ?‘?"?’é’ﬁ@%ﬁ%&gﬁdﬁg@f@ e nlérrl\lézarcallig al@& S??Jtﬁ;%l udes a
th hg teL e??rsiegisodéﬁlt}nﬁ(heca%disprilng%b]iperFigdédl ite aasgldrily vBov adhesecbdt y devi ce
0. i.ng . ’ . : Fal end, a
di stal end,Spémﬁ' l%aﬁllﬁglt &S ﬁd%’ %ffcgi?%s{l(%g Oﬁéh%ﬁgﬁgﬁgl%gﬁ&aﬁg%?gfggat het er
tzﬁér ﬁ:;' lt ab{ #lofasideivbw diimhecﬁrshepléng 2lipi Rig U@l is ddtordrneewdf the dirsted t o,
and the 11 KPR aHEEn B HRELGRE ) SEHVERRSpRETERY, PO yur et hare
material or at | east transl ucent so as to observe the flashback fromthe
b oo or b oo At BB gy oL o for catheter hub 24 il ude
pol ycar bonat e, pol ystyrene, polypropyl ene and the like. Introducer needle

assenbl y 3OAis rl‘lcsle& ql%%@i%? dhd i uﬁﬁfxiﬂﬁ?d bitd 3distal” 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 proxi mal end connect ed
to needle hub 34. Introducer needle 31 is preferably formed from stainless
steel. Preferably, a flashback notch 33 may be provided on the introducer
needle 31. Alternatively, the needle assenbly can al so include a flashback
chanber to take the place of the flashback notch. Needl e hub 34 could

i nc: gdg af rﬁdvgi )} ﬁ@ﬁrgadtﬂwl ept Qﬂd??ﬁnédiﬂ)}aﬁmﬁlel ainall d{ plglxnl’rmécﬂmi hub 34 .
cou e forne e s i e pe ia are use
to form cat ﬁ@f”@?"tﬁab %4“6%3?&19{% Z%fq ﬁg I I&%Féﬁeagﬁ g%lpéfei%{%’g% 41 whi ch
is pref e{ agfdrrﬂt@&@r(glh fhadescsteab %ﬂﬁg"ﬁfabl f[tb,shBacl%ath@nBélmlag lwat het gr 21
.is inserted in ood ve an £nove
fromthe caPHeY 2?“ ?ﬁ% gﬁ?%‘i%ﬁe&e\‘}ﬁﬁgleﬁ Wi glli Fﬁ$§ﬁ) ﬂ]gé |ﬂlf‘13%F1 !Dduce
needl e tip agsskrpbbt esd dlée m@l@lrdea@&larshbaole&diamben tksskeathes ptawe 6f g. 2.
2 proxi ml P 41?1@?1%@%“ oikr aResie BbaATLARY  SYRAE. D0 AapaRge o f
II_ongl '{ ugl nalblhng%dl ndjﬁtrwl Stabg?»él gmwﬁold%agod%mﬂenlmldlﬁ Iould xt en?
ongi t udi na r needle s e r 0 portion
43, “di stal  GOVRPITaN RGATHG O U eCoRrames OB e 280 BBl
slightly | afggn daklegtet hebdlanet er of the main shaft portion of introducer
needle 31. This allows the nmain shaft portion of introducer needle 31 to

easily pass through proxi mal portion 43, distal portion 44 and the nmiddle
chanf er por Safety4devite gboincludesizg neddleastied, 4 hrwhiadngsatpreferabing 60 i s

d f th 4
ongi uﬁ?nirﬂaocﬁ*?‘ 3, Phistic” o sRoWiEThcER o Thrid PElkh b toubBPO NE | o
whi ch prefe[mh)tdrmﬂaea blowbréssgl amd tie infiodusqr nerglle Bil gs Sﬁnoﬁedifmsed in
th ddl ha t I 50
compr i se: a1 SURHET e wBpL AR A0LRAL RRGALT O e diEcaRklingif] P 50
54, and a dasdaroteat theSBer agaimst ncediegtlclaaaaaghom igs 2. Nﬁ-‘@d«lﬁﬁ ellg. 4b
bne_end-of  {ile i af oUEAfeS i AonBludifarp Lﬁﬁﬁgﬁinﬁﬁﬁﬁ%u%‘éﬁ By
per pendi cul promnalheportlddl é3vat | distal phetion ¢4l and| 2 waddle charmdéred to the
ot her end ob ?ﬁbﬂ %Y?Ucl[i n%ﬁx/\nggﬁemn%e@% he‘ﬂﬁﬁﬁﬁvmdu%@kd bend 55

t h B te to th |

MGERR A mend%ngm@@aﬁml&bmuﬁi%p b sshighli4l-bEhan

ted V 0) tch
o connect EIAFISToOf BRinaP sRhybcspeias ?’“ﬁ"ﬁ ;‘{g flard Q?E%E‘Zﬁmlﬁst hat it
coul d be cospasyeegostionts inhat &ﬁﬁé"ééhghﬂé(d]laég @W@@PIS €ivation
and rel easerﬁ&heﬁhéﬁep&:gidi} r#?éd&ﬁér H@écﬂewsll Theis deIsows bed hfalﬁet ail in

era

thefollovvlng cont ext as.a nonits
I3

di st al
free end, t aﬁupmﬁlquomtmdwnmwd £ i east P?S%ﬁﬁlqu&hi’ e ot her
portion of theidhsildiell Opor-[rmr§434"éﬁd1tﬁ@%i@1ﬁ¢e RRRkifeR pairtibnbes.f Aexed and

Dert by e g e P8 Ot o et 7 Yhened on a
lease 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
Introducer 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 saf ety device 40 from
sight when in the configuration shown in Fi g.!. As showmn in Fig. 7, there
are one or sswond edtch P ofrthei gy 50n théepenmg Ao e pspxirpal Waldd| e

shield. Said,rails 49 j ol i

nub 34 due 1b idiriETe JGHE e BroREIHaRicH! dpaanlon d fecauisiplid he needi e
neteﬁll teehub 314,_ ﬁtﬁl best8shawa sedtg. abb,vihenwinmertsid ¥hehgpe feng: 5% ofotha he

cat heter and_i-ntrqdu . S 0 f j '

w thr vl TR 1 PEDISREE Bt AP blseh Ol BE A ifedant afetgen necdl o' s
needl e hub Bheadistal heall dihevidk bhubtaposahthe csiendingapassage t g’éﬁf ety

dovi : ;
saf ety devi TR NebED 07 hBefifhsd Rl sdrtlon oduet the

plr oVi ggd_ onthichedistalhgratiomub444 wiere thﬁ/emt&ﬂuﬁeé”hatpﬁﬂﬂ%ai%%ﬂbf 1ishfhe spring
clip is e

viewor tevadrara) iy R ARERT(ARy FlidacByaigiy ¢ mmon, ied, sect on

Fig.8 , in which the introducer needl e 31 has been withdrawal sli ghtly.

Al though thg: present i 0. ' ' t if p A t het
assenbl'y 200t Roe s P ias MrpdufE R IRedekale %?“?ae*‘}i”%‘%? vent i on
al so coul d bmheshithent ofntlectpresend tinvehdont hbhe t perdlgs SE‘Q Eefjfér lassenbl y

o herr xRl Aded fBAH pIAdE EPOUHE 2ardl] REHY WoustehoRaforidhe

catheter 21 1S properly'inserted into a bl ood yessel, e.in dl

31 whi ghf pr teeazis of ﬂmp@sagaﬁfﬂa@nnﬁ’@d@ﬁeege@@e@l glﬂkytallﬁf&hrfgf ﬂ??flr | ngg ©

renove ro i ; I f th

T aved PR (PR Bepidht b dbaareeniontantn o
to the U shaped catch 57 of the spring gllp 5e0, prevenfing the smeg

clip from being dislodged from the needle shield 41. '

Fig. 6 shows the needle shield 41 and the spring clip 50 enclosing
the infroducer 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. Fi g. 11 shows a phrase in which the distal wall 53

of the spring clip 50 springing out as there is_no re i nterf nce from
t he introduwel ofecibgl safety devaeeidt as enn@s&dsbmth%m ?rtﬂ g‘ﬁegneedl e tip

f t e,
wni ch the SEESHAgEE I ROV E Sl GRRLGR B T%Sfigf"%&%?gsi Fethe spring
n“an

clip 50 frmtslllmﬁblﬂﬁy WS¢ ’CFH@IQ tSoeﬂE‘ég@‘ﬂsWEh the se¢gss 1gh& enl ar ged

portion 38 leneedl e 31
fromsli dab%*‘%%é.fﬂﬂéﬁﬁ*’&ﬁ%?‘%i?@%f?‘z?‘?‘““-%%ﬂ”%&??ﬁ%&iﬁ%g 46 at the

di stal end aﬂsetrrtdyn&bds éh@ﬁtféﬂd)fllﬁlgq%l P8 whishethe ndapcugerdie fromthe
needl e ti rhg é}f;“;l }ﬁﬁ]&@@ﬂ@%ﬁh 33(if have). On pulling the introducer
di

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

24. Therebys n%ﬂqg,ﬁggea&’é fgﬁé&rﬁ' wén ich ﬁ@'cfé%%ﬁ%eﬂfﬁ{“do@ﬁe@ﬁbhem hub 24. In

t he above e e enl ar, portlon ﬁg on t roduc r needl e 31

coul d be a tathptersassenshly 20 Ml @)SCPWéle% thew e‘B’e HES O rr%"@d bunp ,
preferably, %lfegbhmweﬁyoﬁgaq 6l anilgask vaelchh &3nndbGof itethd ltrershoul d

preferably be manufacture pinchi ng or rlnp e needl at 2 points.
The axi s oftypeeolcabeiar AsseRt %Brz&sécobﬁﬂa% éﬂ?%ﬁhﬁ BRI 1S t he
i ntroducer needle 31. As shown in Fig. 14, the enlarged portion 38 on the
i ntroducer needle 31 al so can take many_other foyns. For exa in the
‘enbodi ment sDuesemBE®R! Meecprre He Cé\ﬁhleéﬁlg%h i prencsly weerted dpfogh Lﬂog”’e

di amet er po\?ésb@lntﬁ@ 1%6&&&%&%‘91“@3105 PrerRhbs MMhﬁaﬂ@ﬁd‘[& such as -
described in U S g_l scl.odur

speci fi cal 138 (ﬁf?@&lﬂo}%@’é@l 1ﬁéW@ﬂlrb%§Fm‘é‘feé# H%theéfﬂtg?tﬁ%a\fhjr: 1@ 12port| on 38

has a medi ajhf9k ‘thé’@e%l‘sﬂ pasesiofitle Withariwal bRt intrbdncédacedlesi de
di anet er of tglT n portion of bﬁééﬁducer needl e 31, a tapered proxinal

portion extth ﬁ&%ﬂﬂ%r#ﬁﬁr& tion toward the proxi mal portion of
i ntroducer needl e 31 and a tapered distal portlon extendl ng fromthe nedial

portlonto di stal portion of.int od edl e Al t-hqugh

enl ar ged d iérs WEi BnPBEASCs 11y W, &H‘ é@?ﬁﬁ @g‘nﬁét 4 c@?eg

confi gur at i girodutie? rigeddoB Ir hait beefl 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 anmeter portion 38 should have a dianeter greater than the outer
di anmeter 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 fevent dl nt tlﬂdbﬁ%enﬂaghba(ﬂé— dateln E@ggm?xé)l @hlqmdhmrgal :tlhw intnodueeel y out of
saf ety device rtion 0 a X passage
shoul d be sﬁ‘ﬁFé@r 35h§ﬂ‘t 5‘?9‘8‘8 3N STrE:T dHSPﬁS Pge%[feg V?ﬁéﬁ%e
Rl'overrent of Icamhr slefehe @peﬂigeclii SH]ﬂgs(xﬂlghn fmlmp)be trecess4 of the -
ternative t i a enin r oxi ma
vl | 51 of ehtbeler AR hadens, Berh@y Shudh PP AR RREe ookl B 0 R
mai n porti opatetémhnioddcer needl e 31 but smal l er than the di aneter of
enl arged di anet er portion 38. In this case, when the introducer needle 31

is moved proximally with respect to safety device 40, the enlarged di aneter
portion 38 {flthe ch@ar@eanbpdnnegt 5t2heOénl cbpoxmmB&/\ahlthﬁnntmahwant

heon o577 Pkl b bubite. L3RS AL A FL B PEL 0D SO oS
pr oxi Imil ﬁl tl@@bnmped bun*lforderpmﬁe mbige telltwedbi2the ﬂaxhbaqiano‘e:ﬂm?& bI oodOII

t
57 and cat ndiie o R SPohfLpeRgRel, 4 Rhb i aLiansy ghidgyrer need e
Surf ace. dur F”ﬁe“"tl?ﬁﬁ‘“g’ t??"‘"""@mbea“ e oo ca Tt pomcor mees 551 and
cat het er 21%EYSS rb(t’# H&Itg%%%g&p%o&@rqdé%gt gﬂmaggut 35 degrees, into
tlhe skin so that sharp distal tip 32 enters the target blood vessel. kThe
Chanber of  AEAReYRIB B L RSBl kR sRdpe %ib%t?ﬁa‘?ﬁ% ou@%‘t‘?ﬁé
f}ashbacg nétlchal3d aofant htakient madiyc eothese doems1. Fart exxaseplc, rmlng Pl acEment

t

ol i ni ci an aPAREBE s HeBBHbEa NALR i ehfh %‘F*Ft}bf“{%ﬁ?t’%?@ﬁ uceésneehli 31
into positi dhamatertpoﬂlmnaiivwhsdl canriakertheifarmeehaitjuep, on gineadieer needl e
oL ay be PRhbhals!ded lyéafﬁvqsgtgat QbNSiA's 318 HRE S:IBIRCLL WiRdh | S

conpl etel y advanced I'n vessel . After . proper
pl acenent ofis spenﬁi@llszln¢mate@bbqremhby @fﬁﬁ@?&n%lm digmel§Er from

over i ot ol IORHCRP LLPRa BFRSAFQich MBS shuiblerdiavReesllaappak TRl oly
the out31de dla:meter of the mam por%on 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 shafi 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 t her eby
substantial ly occludes blood flow through catheter 21, or if the septum 29
is provided in the catheter assenmbly 20, the blood flow could be occl uded
by the septum 29. The clinician then withdraws introducer needl e 31
conpletely from catheter 21 by noving needl e hub 34 proximally. This

moverment cguationt 43 of mMitmdmwugﬁwnmlmssagQ 0 &W&d&%ﬁM!qry into
safety dev:}ﬁgﬂélgnlafg%&\écﬁﬁ%%gp Iﬁﬁﬁldﬂg:;@ t&llﬁ?ﬁﬁvﬁfﬁ}g‘f}eﬂl eMhiggh acts as

a catch an e cad S ‘recess cause the nee shield 41 to remain
engaged wi tihtroduiet aeedien3 bshmrghpreximad portioRéA3-ni ti al proxi mal novenent
of introducer needle 31. Continued proximally directed force applied to

needl e hub 34 causes inverted V bend to becone disengaged fro he recess
of cat het erAliemativelyc endhprefatrpblyal thei gimnetos Dﬁc%ﬁ@ﬂﬂgn53a9g1t €devi ce 40

ganete : e : g ( :
"t roducer OSIET AL S IF (R Aild 215 800k SRERAG. ?ﬁ%@"e?ﬁ%‘? e het er
hub 24, thaliehieterofthermainpartiontefchtzoducer megdla 3&Mpt savalier thanpry or a
deadend - 24 ! .
e oauger HBARRIG St S h R or soyacR S I pisegse dneqip

I ntroducer n | . maﬁyt heﬂ_bbe di sposed_.of accor.di ng
to the faciihtrogusedingestal 3 brist oraved prgximaly ewalowesnert tamafstydevi ce of

t he second [ -gﬁ&ﬁ ' rﬁ,\(g% : ' i ows the
spring cli p&él}}sig‘gzl?jﬁ?%lﬁghééa%gggdl evi %%bg t g%gvgélg%g%g%fdoia%glnrﬁg SEler e, only
the diff er evicthebprowismal walk 5isbusmptserossmab postiorehd Astheenesdlgeq. The

di fference j I HHigo i telihe spring
clip 50 of ﬁ%@??s?ﬂg$g%§%§?ﬂ? gagf‘?/tfgée)éc}ﬁsgjt%ﬁ?jv\o a?%sﬁ:‘émi1 e ?lyr st spring
clip 50a amemoneedsEoonamesgle alyedd Al mothei proxtmal dEscHoBnbodi ment. The first
spring clip 50a includes the nmiddle wall 54 and the distal wall 53, and the

bend 55 between them The second spring clip 90b i ncl udes the proximal wall
51 defi ni ndmn pgdendei plasy qatbeternlla OtHePBFISQTﬁgPIC\ﬁg]I |Ve§&§1ia nf@rfudes the U

shaped cat chy;,5%; l1eli ' dutBe nsedlendl] endodi nent
the first ség%r?%%‘i@%q@%gagg I?ngugh?ar}h{; %ﬁgﬁggldlgg uhi Ind 41 by bonding the
free end ofatheierd lawith fhe tanget diéfeéé‘?elraﬁ}ﬁ) EY%QOEQ}‘?F O%WQIhe needl| e
shield 41, ﬁ&ﬁj | btaRARIIV 2viay frsini thetdkdnneefice shiel d 41
by engagi ng_t é&%ﬁg%ﬁ%@lgﬂgg{iﬁbﬁ%g‘%\?fﬁ h v y S A7

g the indent .latch 4 vided in the
needl e shi efering veRipuReiaEey dibg chimeian dusdts grraducss Be‘ls‘ésp%f e second
gh”bogi ment I%t@&e@%{' gt RahhHBvwRaRe]d) praferabhieleswithiin aboat 85 ddreds,amet er of

i ch shoul

e larger than the shaft. tion of the i oducer mneedl e 31,
and smal | eringphe tS{ﬂé'l &4 Itg%%@%&F’F@ﬁ@gao?ntf’%{hen{]arr%ﬂ%&mﬁgg%ﬁe 31, It
shoul ? be ”Phlédcliiﬁi%'iar% Ltﬁehit éfe?ﬁ&@h olghi‘set\l‘& aplblcm?d cllaghtefckt Iilllaz_lr]ﬂeeselnzI

i nvention cqQu ot her r ex e the ,spri,n cou
_include a ﬂ$lﬂ?ﬁﬂie‘§éﬁﬂgﬁ’éo [ﬂﬁeﬁge gﬁbpﬁ{ QYP&HEW%J%O@%P@O@%&}BE{) e inverted
V shape benghroapH thaifthshahtk hdteh GaubLithesinerghged neette Albal | 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 Alfgridd phredientt oDintfdducerhesedie3dt and dasheter @dovi de a

catch such as _.inverte hape end,.or .t he ;bal | ith the
cat heter hulht e target g]é)(lff Vﬁgﬁq(jn&q gHaigian ady gﬁg?ggéﬁl,ett% Z \goqﬁ?%‘ll:%ed t wo
separat e cljgallgnslonbuintenites ridwlle 3t intél powitigh inhthepbksehvesselention is
described ip conjunctiopn with the ahove enbogdi ts, _i.t ishoul d- not ed
that the enﬁbd? Mg '@ﬁg{ﬂq}]‘?ﬁat 1%%05%"& s‘i‘e(%@e ggrire[?F i cqsel 0]#11?13 he present
i nvention, @ithdrlenpensen catlidtbed2i n Helferear ¢athetdrd ekis smmapleseliyf i cat i ons
to the enbodinents wmi.thin.the.s of . th p Lai e scope
of the pres@hyancegiste &?Sﬂéo%%iﬁ%&“ (f)(sl/ Vpgseeqa%ggjgg ﬁgf‘??@&en@&ﬁ &f°

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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d ains 1. Safety device (40) for catheter and introducer needl e assenbl y
(10), said catheter and introducer needl e assenbly (10) conprising: a
catheter assembly (20) including: a catheter (21) that has a proxi mal end,
a distal end, and a catheter hub (24) affixed to the proximal end of
catheter (21); an introducer needl e assenbly (30) i ncl udi ng: an introducer

por 1 on (38] el hetlioiins ilessate bRthe o, thknlinioiu thereln enl ar ged
an r
necdl o hub paByahtaleaossoenegod osy Brileh i dep A, G 0 @
el o bssonry L a0y 1 Lo Hbite hecuctas aasanily 20) hacbitd flow oducer
X id,sa Vi C ' [
(41) vt on B8VIhbE SCqlBRe A Ra sePhir 20t R JRECHIL e P PERdfySn oL
g)rite gln glgné Ggi%trgduééta@ét ag c;acneest lﬁabrrltlﬂet;ell%r Hr¢@m0dathietdreil by ﬂéimefihgn@iedlﬂii nal I'y
u el ongat e openjn .
bl ocki ng t hEuEnggr BE%‘&%Q#Y‘O&W%@%XFW F‘ﬁ‘[‘%&(jglg%rt?ﬁe%ﬁllé{r?@yg,&agzi ;or
' Otng' EUF' nahb&ccl'@(BM@i A wapsagimally dniogafdty devicedd@eHaveedire 81) to
cl i p(50) DEHGE BRB e S oFrs Sl e et fAbh o8 e SaykAShyrpr e, sprin
gﬁ;g:éer hubedggérgauéé theaﬁéec?{farshie{}d 4di ¢o a'gligiaéas&ngagdspﬁﬂn@adh&tpr (50) is
So as_to,be, conpresse t kntr f:
i ntroducer EB of %fff%ﬂgaﬁ?s Béﬂlqlﬁéﬂ 2’59% é?%éﬁ%ﬂ%ﬁ%/%&lg;&%gg{o rel ease
and trap thaesdky B1diGontintied Gr@Ximadiyeditected forod mppliade é@li needle hd |
fromthe cahhgtsr assenpl. Vé‘%gs § léeaget X éccﬁsééga JcPrerﬁﬁt I@EZerrg\r/lvg
I ntroducer 28qPd 8@%%%!1 gc P Og .eo @i{ai m 1, Wher ein said at |east
3 :og L glg \(/:vla : Précgég)s afb?]a;he?r)r:rgﬂamérmdmahamadl!ste(lalp 32aisrogates wmpafety4), and a
| i :
m do e vl | dedie 4D diSoRLey fbed 3] A% 100cE0MERRE b SpaRe ang of the
ffh gl i dd: IeS@gIAﬂ(eMJ)ntr(schjlqbrf needlec dtlclandeisafety Bewitepddvhawe beemeen t he
e wa 3li;b0: |
hub (24); s %@%@??@P%ﬁﬁ%ﬁ}“ﬂéan%éa%‘“?‘éﬁ%? nFAPBAG authhih Bhhg 2 0ot o
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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CLAIMS

1. A catheter assembly comprising:

a catheter having a distal end and a proximal end attached to a
catheter hub;

an introducer needle having a sharp distal tip and a proximal end
connected to a needle hub, the introducer needle extending into the
catheter; and

a needle shield through which the introducer needle extends, the
needle shield being positioned over the introducer needle between the
needle hub and the catheter hub, the needle shield comprising:

a proximal portion and a distal portion that are connected
by a middle chamfer portion thus forming a longitudinally
extending passage through which the introducer needle extends;

a spring clip disposed in the middle chamfer portion, the
spring clip having a proximal wall and a distal wall that are
connected by a middle wall, the proximal wall having an opening
through which the introducer needle extends, the spring clip also
including a bend formed between the distal and middle walls that
extends outwardly from the distal and middle walls, the bend
causing the distal wall to apply a force against an exterior surface
of the introducer needle when the introducer needle extends
distally past the distal wall, and that causes the distal wall to be
repositioned to block the introducer needle from moving distally
out from the needle shield after the introducer needle has been slid
proximally out of the catheter and past the distal wall.

2. The catheter assembly of claim 1, wherein the introducer
needle includes a portion of extended outer diameter, and the opening in
the proximal wall of the spring clip has a diameter that is less than the
extended outer diameter thereby preventing the portion of extended
outer diameter from passing through the opening.

3. The catheter assembly of claim 1, wherein the middle

17



chamfer portion includes an elongate opening through which at least a
portion of the bend extends when the distal wall is positioned to apply a
force against the exterior surface of the introducer needle.

4. The catheter assembly of claim 3, wherein the at least a
portion of the bend retracts through the middle chamfer portion after the
distal wall is repositioned to block the introducer needle.

5. The catheter assembly of claim 1, wherein the proximal wall
of the spring clip is perpendicular to the middle wall of the spring clip.

6. The catheter assembly of claim 5, wherein the distal wall

extends towards the proximal wall.

7. The catheter assembly of claim 1, wherein the width of the
distal wall is wider where the distal wall meets the bend than at the end
of the distal wall.

8. The catheter assembly of claim 1, wherein the bend is an
inverted V bend.

9. The catheter assembly of claim 1, wherein the proximal wall
includes a U-shaped catch by which the spring clip is attached to the
needle shield.

10. A needle shield for securing an introducer needle after the
introducer needle has been withdrawn from a catheter, the needle shield
being positioned over the introducer needle between a needle hub and a
catheter hub, the needle shield comprising:

a proximal portion and a distal portion that are connected
by a middle chamfer portion thus forming a longitudinally
extending passage through which the introducer needle extends;

a spring clip disposed in the middle chamfer portion, the
spring clip having a proximal wall and a distal wall that are
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connected by a middle wall, the proximal wall having an opening
through which the introducer needle extends, the spring clip also
including a bend formed between the distal and middle walls that
extends outwardly from the distal and middle walls, the bend
causing the distal wall to apply a force against an exterior surface
of the introducer needle when the introducer needle extends
distally past the distal wall, and that causes the distal wall to be
repositioned to block the introducer needle from moving distally
out from the needle shield after the introducer needle has been slid
proximally out of the catheter and past the distal wall.

11. The needle shield of claim 10, wherein the opening in the
proximal wall of the spring clip has a diameter that is less than the
diameter of a portion of the introducer needle thereby preventing the
portion of the introducer needle from passing through the opening.

12. The needle shield of claim 10, wherein the middle chamfer
portion includes an elongate opening through which at least a portion of
the bend extends when the distal wall is positioned to apply a force
against the exterior surface of the introducer needle.

13. The needle shield of claim 12, wherein the at least a portion
of the bend retracts through the middle chamfer portion after the distal
wall is repositioned to block the introducer needle.

14. The needle shield of claim 10, wherein the proximal wall of
the spring clip is perpendicular to the middle wall of the spring clip.

15. The needle shield of claim 14, wherein the distal wall extends
towards the proximal wall.

16. The needle shield of claim 10, wherein the width of the distal
wall is wider where the distal wall meets the bend than at the end of the

distal wall.
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17. The needle shield of claim 10, wherein the bend is an
inverted V bend.

18. The needle shield of claim 10, wherein the proximal wall
includes a U-shaped catch by which the spring clip is attached to the
needle shield.

19. The catheter assembly of claim 1 or the needle shield of
claim 10, wherein the bend is configured to attach to the catheter hub.

20. A catheter assembly or the needle shield, herein described
with reference to the accompanying drawings.
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